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No. ESIO0

Safety Summary

To ensure thorough understanding of all [unctions and 10 ensure eflicient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due to incorrect or inappropriate use of this instrument.

Il the equipment is used in a manner not specilied by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
carclul auention Lo these labels during handling. Do not remove or tear these labels. 1 you have

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

Symbols of those waming labels are shown below together with their meaning.

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

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage 1o property including the product.

+« Basic Precautions

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

= Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming o salely standards of your nalion when using a product overscas.

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

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

+ Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

+ Connecl the power cable o a power oullel thal is connecled o a protecied ground terminal.
Grounding will be defeated it you use an extension cord which does not include a protected
ground terminal.

* Be sure to use fuses rated for the voltage in question.
* Do not use this instrument with the case open.
* Do not place anything on the product and do not apply excessive pressurc 1o the product. Al-

s0, do not place tlower pots or other containers containing liquid such as chemicals near this
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product.

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

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

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

e 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 ol serious personal injury (death or seri-
ous injury).

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

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

» Safety Marks on the Product

The following safety marks can be found on Advantest products.

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

&: CAUTION - Risk ol clectric shock.

* Replacing Parts with Limited Life

Safety-2

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

Replace the parts listed below betore their expected lifespan has expired to maintain the perfor-
mance and [unction ol the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The paris inside arc nol uscr-replaccable. For a parl replacement, please contact the Advantest
sales office for servicing.

Each product may use parts with limited life.
For more informaltion, refer 1o the scetion in this document where the parts with limited life arc
described.
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Main Parts with Limited Life

Part name Life
Unit power supply 5 vears
Fan motor 5 ycars
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup ballery 5 years

Hard Disk Mounted Products

The operational warnings are listed below.

Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. It is a very delicale process.

Store and operale the products under the [ollowing environmental conditions.
An area with no sudden temperature changes.

An area away from shock or vibrations.

An arca [ree [rom moisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of 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
guarantee for 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.

Harmtul substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other
Ttems possessing cyan, organic phosphorous and hexadic chromium
and ilems which may lcak cadmium or arscnic (excluding lead in sol-
der).

Example; fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an arca which satisfics the following conditions:

Safery-4
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An arca [ree [rom corrosive gas

An arca away [rom direct sunlight

A dust-Tree arca

An arca (ree from vibrations

Altitude of up 10 2000 m

Direct sunlight

orrosive
as

Cc
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Vibration

Operating position

Figure-1 Environmental Conditions

A clear space of 10 centimeters or more The instrument must be used in a hor-

muslt be kept around the air vents.

Front

zontal position.
A cooling [an, which prevents the in-

ternal temperature from rising, is
equipped with the instrument.

The air vents on the case must be un-

blocked.

Storage position

Figure-2 Operating Position

Front

This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position lor
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable.

-Pay special attention not to fall.

The classification of the transient over-voltage, which exists typically in the main power supply, and

Figure-3 Storage Position

the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand voltage (over-voltage) category II defined by IEC60364-4-443

Pollution Dxegree 2




Types of Power Cable

Replace any relerences o the power cable type, according (o the following table, with the appropriale power cable
type for your country,

Plug conliguration Standards Rating, color Model number
= = ' ) and length (Option number)
PSE: Japan 125Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: Al1412
Material Safety Law
UL: United States of America 125V al7A Straight: ~ A01403
Black (Option 95)
' CSA: Canada 2 m (6 11) Angled: A01413
CEE: Europe 250 Va6 A Straight:  A01404
DEMK(: Denmark Gray (Option 96)
NEMKO: Norway 2 m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Ausltria
FIMKO:  Finland
SEMKO:  Sweden
SEV: Switzerland 250 Va6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: AQL415
SAA: Auvstralia, New Zealand 250 Vat6 A Straight:  A01406
Gray (Option 98)
@m® 2 m {6 ft) Angled: -
BS: Uniled Kingdom 250 Val6 A Straight:  A01407
Black (Option 99)
[Eﬁ 2 m (6 ft) Angled:  A01417
o
CCC:China 250 Vat 10 A Straight:  A114009
Black (Option 94)
2 m {6 ft) Angled: AT14109
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Certificate of Conformity
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Spectrum Analyzer

This is to certify, that

R3263 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 nomber.

. Rating, color Model number
Plug configuration Standards and length (Option number)
1 JIS: Japan 125Vat7A Straight:  A01402
Black
@ Law on Electrical Appliances |2 m (6 ft) Angled:  A01412
{2 - | UL: United States of America 125Vat7A Straight:  A01403
Black (Option 95)
% CSA: Canada 2 m (6 ft) Angled:  A01413
CEE: Europe 250Vai6 A Straight:  A01404
DEMKQ: Denmark Gray (Option 96)
NEMKO: Norway 2 m (6 ft) Angled:  AQ1414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finland
SEMKQ: Sweden
SEV: Switzerland 250 Vaté A Straight:  A01405
Gray {Option 97)
2 m (6 ft) Angled:  A01415
SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray {Option 98)
2 m (6 {t} Angled: e
BS: United Kingdom 250 Vato A Straight:  A01407
Black (Option 99)
2m (6 1) Angled:  AD1417
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R3263 OPERATION MANUAL

PREFACE

B In the Beginning

This book explains all processes from the acceptance to actually
operation of Modulation spectrum analyzer R3263.

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

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

B How io read this manual

Feb 21/96

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

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

SHIFT

{(Example) aP | 7

Software key: 3hows the key of the dotted line frame.

e e

1
i
{Example) i
|

_________________________

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

Preface-1
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B Confirmaiion 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, eic.,
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.

- Notation for buili-in optional devices

Serial number.

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

Preface-2 Feb 21/96
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@ Standard accessory lists.
Note Order the addition of the accessory eic. with type name.

Name of articles Type name | Quantity Remarks
Power cable * 1
-;r—\put cable AQ1036-0150 1 50¢) BNG cable 150 mm
N-BNC conversion adapter | JUG-201A/U 1
Fuse T6.3A/260V 1
R3263 ER3263 1 English
Operation manual

*1; ADVANTEST provides the power cables for each country.
Refer to yellow page of "Table of Power Cable options" at this manual.

B Re-Calibration

This instrument needs re-calibration of freguency standard source and
CAL OUT 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 the book for the inquiry about
the re-calibration.

I LED Display

When thig instrurent is used in long hours at high temperature, a blurred
sectton may arise on the LCD display. This problem comes from not a
faiture of the LCD display.

if this problem arises, turn off the power and turn on that.

The problem is solved.

Jul 26/96 : 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.

CONTENTS
1. Outline of Product .. ................ 1-2
2.. Qperating Conditions . ............... 1-3
3. PowerSource ........ .. 0 rans 1-5
4. Cleaning, Storage, and Transportation ... 1-8
5. NotesonlUse ........... ... ....... 1-10
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1. Outline of Product

R3263 is a spectrum analyzer that allows analysis of TDMA burst signals in addition to the ordinary

spectrum analysis.

1-2

The measurement frequency range is between 9kHz o 3GHz which
covers digital radio frequency ranges.

The span accuragy of under 1% (span=5MHz) is realized by
introducing DDS (Direct Digital Synthesizer) system.

Measurement frequency range : 9kHz to 3GHz

Frequency stability : Residual FM; under 3Hz P-P /0.1s
Drift; < 20Hz

Frequency span accuracy : < *1% {span=5MHz)

Resolution bandwidth : BMHz maximum

The CW mode and the TRANSIENT mode are provided.

The CW mode allows ordinary spectrum analysis and the TRANSIENT
mode allows analysis of the burst wave or the modulated wave in the
time domain and analysis of the burst wave’s envelope in the
frequency domain,

Parameter for standard measuremerits corresponding to various
communication types (GSM/DCS1800/DCS1900) can be set
automatically.

Using GSM Tx Plus Optionn (Option 55} allows measurement of the
frequency error and the phase error of the GMSK signal with a single
keystroke.,

Easy of display viewing ars improved by introducing 6.5 inch TFT

color liquid crystal display. it's also easy to carry with a weight of only
16.5kg.

Jul 26/26
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2. Operating Conditions

B Operating environmental conditions

Jul 26/96

If any power line noise affects
Do not expose the the instrument, use a noise
instrument to: suppression filter.

° ° Direct Noise source
Le L, Sunshine <>

L] O —/—
e Dust R - i
o°o St e IR —

oS
Corrosive
(‘;Gasesw>
T TN s T Line filter E
Vibraticn 1

® %2 &6 8 s 8

Figure 1-1 Operating Conditions

Environmental temperature:
0°C to +50°C (Operating tempserature range)
-20°C w0 +60°C (Storage temperature range)
Relative humidity: RH85% 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 suppression filter.

For highly accurate measuremsnt, turn the power ON after the device
temperature has reached the rcom temperature level, and warm up the
device for B0 minutes.

1-3
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2. Operating Conditions

B Installation

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

The reaf .pane shall be 10 cm
~or more distant from the wall.

Figure 1-2 Environmental Conditions

1-4 Oct 13/95
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3. Power Source

B Checking Power Requiremenis

WARNING !
Safely use R3263 according to the power requirement.
R3263 might be damaged to the case not following the power

requirement.

The power requirement of R3263 is shown in the following.

Table 1-2 Power Supply Specifications

100V ,p operation 220V operation
Input voltage range WVio132V 198 Vto 250 V
Frequency range 48 Hz to 66 Hz 48 Hz to 66 Hz
Power Fuss T6.3A/250V
Power consumption 300VA or below

B Changing the supply voitage

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

Jul 26/96 1.5
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3. Power Scurce

[l Repilacing the power fuse

WARNING f

1. Before replacing the power fuse, be sure lo 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, cbserve the following procedure.

With a flat blade, turn counterclockwise the cap of the FUSE
holder by approximately 20 degree.

ﬂ Flat blade

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

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

Use a fuse which conforms to the following specification:

Input voltage range Fuse
AC 90 1c 132 V T6.3 A/250 V
AC 198 to 250 V T6.3 A250 V

1-6 Jul 26/98
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Jul 26/96

3. Power Source

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

1-7
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3. Power Source

I Connecting the Power Cable

WARNING ¢
1. Power cable
e Use power cable of the attachment for the electric shock and
the fire prevention.
& Use power cable in accordance with the safely standard of
the country for use exciuding Japan.
® When yvou connect power cabie with the outlet, turn off the
power switch.
o When you pull out power cable from the outlet, have the

plug.

2. Protective earth _

e Connect the power pluy cable with the power ocutlet which
has the profective earth leiminal.

® [f the code for the exiension without the proteclive earth
terminal is used, the protective earth will become invalid.

® Case in which use of AC adapler (Three pins to two pins
conversion adapter), 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 exiremely important when using this
adapter for connection to a power outlet to ground the ground pin
extending from the adapter.

To AC power outlet / —AC adgpter

Ground pin

3 pin-power cable

_ " To be connected to ground To the analyzer

{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~

1.8 Jul 26/96
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4. Cleaning, Storage, and Transportation

B Cleaning
Wipe any dirt of R3263 off with a soft cloth (or damp cloth). Attend to the
following points.
& Do not remain the fluff of the cioth and do not soak water into the
internal of R3263.
e Do not use an organic solvent (for example, benzene and acetona, etc.)
which changes piastics in quality.
Bl Storage

Storage temperature of this device is from -20 to +60 degrees C. Do not
store it out of this temperature range.

In case that R3263 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 preventad.

B Transportation

When you transport R3263, pack it to packing material.

Packing procedure

Wrap R3263 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 outside with

- string or tape.

® To carry the device by hand
To carry the device by hand, put it in a transit case.
The transit case is prepared as opticnal accessory.

Jul 26/96 1-8
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5. Notes on Use

[ Case that abnormality occurs

When smoke rises from R3263, turn off the power switch. Pull out from the
outlet. And contact to our comparny.

B Warm up

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

1-10* Jul 26/96
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Description of Front and Rear Panels

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 . ......... 2-8
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1. Description of the Front Panel

T
(= ©
! e EEEE =[F
@ ""'-.: ‘. i:;:?::“uunuu\‘ v s T c.onnu:rL—
= s el ROy
=k ve -
E frmmeee ! a8 ENTRY A
= i@.(ﬁ?&:} () O GBE
® HES a0 ©O @S =
B et DOGEEg) (g (@]
; BED @2 (2 Oife) (IZ G T 6 B
i B e @@ 5 R D
i G_) - @ @@ ST e IKIII@
| | @ B®® | o G0
LL 4 @cn memwm
— . © 20| |
, Lw E—_] = @ ! o‘ﬂg‘%‘}! @Ué ES @ BORRAMTHST Rn;::‘:sc‘rﬁun ANALYZEA = }\l
LS o_®-0-9 ¢ 2]
N 4

1 Liguid crystal display (LCD}

2 INTENSITY control

3  Soft menu display section

4  Soft-key

5  Power swilch

6 PHONE connector

7 EXT KEY connector

2-2

Displays waveform and measured data by color. The
whole display can be tiltad.

CAUTION !

When this instrument is used in long hours at high
temperature, a blurred section may arise on the LCD
dispiay. 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).

Maximum 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-ohm earphone terminal to output AM or FM
demodulated voice.

Used to connect to an external keyboard (optional device
is necessary).

Jul 26/96
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1. Description of the Front Panel

g LCL key Used to cancel external control {while the REMOTE lamp
is lighting).
5YS key Used to set system functions (in LOCAL mode).
REMOTE lamp Lights up in REMOTE mode.
9  CNTRLR key Used to enter a control function (optional device is
necessary).
10 CNTRLR STOP key Used to start/stop a control function (optional device is
necessary).
11 SHIFT key Used to select SHIFT mode (expanded furiction), When
selected, the LED lights up.
12 PRESET key Used to initialize the panel setling.
13 PROBE POWER Power supply for accessories, such as active probe.
)] ) :
PREOBE PUWER 12 NG
2 GND
3:-12v
4 +12V
14  Drive A/B lamp Lights up while a memory card is being used.
15 Eject buiten for drive B Eject button for the memory card which is set in drive B.
When pressed, the memory card can be taken out of drive
B.
16 Memory card inserting slot for drive B
17 Memory card inserting slot for drive A
18 Eject button for drive A Eject bution for the memory card which is set in drive A.
When pressed, the memory card can be taken out of drive
A.
MEASUREMENT Section
19 COW key Used to analyze spectrum of continuous waveform.
20 TRNSIENT key Analyzes burst signal.

Jul 26/98
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1. Description of the Front Panel

21

RCL key

SAVE key
(SHIFT + RCL)

22  ADVANCE key

ENTRY Section

2-4

23

24

25

26

27

28

29

30

31

32

FREQ key
SPAN key
LEVEL key
SWP T key
SWEEP key

REPEAT key

SINGLE key

Ten-key (expanded
function keys)

CAL key (SHIFT + 7)

B.S key

Unit key
GHz key
Mtz key
kHz key

Hz key

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 test the transmitter or automatically execute basic
measurement {option).

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 8) and a decimal point key. Can
perform expanded functions when pressed together with
SHIFT key.

Used to calibrate the instrument.

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 us, for channel designation, or as
ENTER key.

Jul 26/96
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1. Description of the Front Panel

33 BW key Used to set RBW and VBW.

34 ATT key Used to set the input attenuator.

35 INPUT key Used to set transducer factors.

DISPLAY CONTROL Section

36 Step key Used to input data by step.

37 Data knob Used for fine adjustment of data input.
Pressing it on Transient mode display screen, it can be used as
each item’s ENTER key.

38 FORMAT key Used to set trace mode, display line and limit line or to input label.

39 WINDOW key Used to set measuring window or multi-window.

40 SCREEN key Used to select the active display on split screen.

41 COPY key Used to output waveform to a printer, plotter or file.

CONFIG key

(SHIFT + COPY)

MARKER Section

42

43

44

45

46

47

Jul 26/96

ON key
SRCH key

=CF key

=>RL key

CAL OUT connector :

INPUT connector

Used to set printer, plotter or conditions.

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

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

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

Outputs level calibration signal, which is used for automatic
calibration.

50-ohm N-type input connector. Can analyze the signal of
maximum input level +30 dBm, 0 VDCmax in the frequency range
from 9 kHz o 3 GHz.

2-5
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2. Description of the Rear Panel

T G-

odHz REF IF ouT
Il A5 WARNING ot A )

S XTIEA A, roARREIROTREN.

O OFIAATON SEMVICELRLE FANTE FADR .

EETEETRE
®@
| | e | e @

—/

1 External trigger input terminal
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.

2 10 MHz reference frequency signal ¥O terminal
O terminai for 10 MHz reference frequency signal

Input impedance :  Approx. 50 ohm
Input level <510 +5dBm
Output level : Approx. 0 dBm
3 Video output terminal :  RGB signal output equivalent to VGA (640 x 480)
4 Cooling fan 1 Exhaust cooling fan.
5 GPIB connector . Connector for GPIB cable from external controller or plotter.
6 PO connector . Connector for Centronics printer.
7  RS8-232C connsctor . Connector for external controller which is used to execute

remote control via RS-232C interface.

2-6 Mar 15/99
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10

11

12

13

14

15

18

Ot 13/85

X output terminal

Y output terminal

Z output terminal

(Gate sweep control
terminal

21.4 MHz IF QUT

421.4 MHz IF QUT

2. Description of the Rear Panel

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

Qutputs video signal with detection in proportion to CRT trace
vertical deflection.
Cutput veltage : approx. 0to 2V (10dB / DiV)

approx. -3t 5V
Output impedance :  approx. 220 ohm

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.

The Gated sweep control terminal is effective only in the CW
mode. '

Qutputs final IF (21.4 MHz) signal.

Bandwidth : Set resolution bandwidth

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

Qutput impedance :  approx. 50 ohm

QOutputs 2nd IF (421.4 MHz) signal.
Qutput impedance :  approx. 50 ohm

indication for built-in option devices

AC power connector

FUSE holder

3-pin connector. Center pin is for grounding.

Accommodates a pewer line fuse.

2-7
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Fundamental Operation

This chapter explains the fundamentai operation for those
who use this instrument for the first time.

CONTENTS
1. Initial power-on . ... .. . L e 3-2
2. Operationkeys ............. oo 3-5
3. Annotationonthescreen ............. 3-9
4, QCalibration .......... ... .. 00 o 3-10
6. Measuring the powerlevel ............ 3-11
6. Measurement of Frequency ........... 3-16
7. Dynamic Range and Sweep Rate ....... 3-22
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1. Initial power-on

B Connecting to AC power source

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

rear panei,

3-2

H
4

. [

e e

AC power connector

Figure 3-1

Connecting the Power Cable

Connect another end of the power cable to an outiet.

WARNING !

Conneciing to an oui-of-spec power source may damage
this device. Power specification of this device is as

follows:
Cperation under Operation under
100 Ve 220 Ve
Input voltage 90 t0 132V 198 t0 250 V
Frequency 48 to 86 Hz 48 to 68 Hz
Jul 28/95
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B Power-on

Oct 13/95

1. Initial power-on

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

panel.

il 7 1) 70 0 i

@

®j

=[]k

e F ) S

COEEs
=) = O D DT

e @B E

LAY GoNTRO

{kﬂ&@@%@%%
=7

/ Fower switch

OFF

ON

k]
:

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.

| apvaNTEST [

"ADVANTEST" is displayed at the center of screen.

displayed, self checking is executed.

(While this is
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1. Initial power-on

Fri 1885 Jui 7 15:48

REF 6.0 dbm & _Write B.Blank
G dB/

LA

LCERTER 1.500 GHz SPAN 3.000 Grlz
| _REW 5 NHz VBW 5 MHr SWP 50 s, ATT i¢ B

initialization screen after shipment

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

power switch is turned ON.

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

CAUTION ¢

SHIFT

and

PRESET

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 .

Oct 13/95
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2. Operation keys

Bl Panel keys and soft keys

This device is operated with panel keys and soft keys.

panel key

Software menu

(g ;i N i
ie— [EEE

2 EJC':'JF‘

l
I
...,JJ- bt

S{PLLITIIT

1
o
el
&
@I
bf
ui
i

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.

Jul 28/95 ' 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.

i Conter E The goftware menu for FREQ | includes & items
1 i

bmmom e 1 as shown in the figure at left.

i Start ! o . )

d ! The remaining 2 item is currently not used and kept
1 1

pomso s 1 blank.

: Stop !

i F

R 2 Furthermore, the key in the software menu appeared
i i E .

:ep Size L in the red frame ("Center” in FREQ at the initial
L__Nt_j condition) is shown in the active condition that the
' Freq : ;

I: offset i setting can be changed.

1 ON QFF :

prmm === ===4

!

1

!

1

L

@ Function of SHIFT key

To execute the functions marked in blue above the panel keys, press
SHIET .

@ | ey together with the corresponding key.

SHIFT

Pressing < I key lights up the LED at upper left.

Example: To select calibration function.
SHIFT CAL,

Press | @ | and 7 | keys.

3-6 Cot 13/95
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2. Operation keys

@ Data setting

When a panel key and a soft key is pressed to 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
Mon_1995 Sep 11 15:22 Freq
REF 0.0 d8n A_Write B _Blank
10 4B/
Center
1 [3eTEes MH= -
j \ Start
; R | -
i
f: \ Stop
H g
JJ i Step Sirze
AR CULE
T / % Fr‘eq
\ Hiset
T
W )U.M WWM&MM i K’ Nﬂ A‘_)MW.M wﬂ“ﬂﬂw‘* 5,“,-,.“ Freq Input
L |
CEHRTER 30,000 MHz SPAH 1.090 HHz
RBW 10 kHr VIV 10 Kbz SWP 50 ms __ ATY 10 dib e

Figure 3-4 Displayed active area

There are 3 methods for setting data.

A DISPLAY CONTAOL W
Step key for setting by step size,
2=e)

AW ENTRY
) &) (=) (™
O E ) =)
-— ) ey
' chn _ @ g? :‘?" Data knob for continuously
(o3 (0D (5) (m )&t I changing data in units of

display resolution.

Set data with ten-key and unit key.

Figure 3-5 How to set data

Sep 13/95 3-7
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2. Qperation keys

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

To execute a function marked in blue above the numeric keys, use

"SHIFT" key.

8.8

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 I key decrements the data, while pressing @

key mcrements the data.

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

When pressed in label mode or setting data, it functions as ENTER key.
(O 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 erroriwarning message that is not erased automatically after
the specified time is cleared by pushing a panel key.

Oct 13/95
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3. Annotation on the screen

Feference level

~Correction factor mark

~_ovel offset mark

-Trace display

~Functions allowing data change {(active area)

rDate ~Menu

Detector—

i
R

Wad 1997 Hov 5 20:33 Freq

1 ;
‘\\\\\\ ’
Rt ., REF 0.0 dBm
- . N10 dB/

~ .
N 11

A Write BBiank

Center

~CFa

CENTER

38

Start

Stop

CF
Step Size

oo

Fraq
Offset

Cou i

CENTER 30.000 MHz
- sREY 3 kHz

#WEW 10 kBz

SPAN 2.000 MHz more 1/2

ATT 10 dB

*5WP 200 ns

LeCenter frequency

LFraguency offset mark

L—{NCAL Message

ierummemenn [ FEOUENCY SPEN

LR attenuator

——Sweep Time

L—Video Bandwidth
b-—Manual setting mark

LResolution Bandwidth

10 MHz reference frequency external setting mark

Dec 20/97

Figure 3-6 Annotation on the Screen
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4. Calibration

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

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 {(MC-61).

=)
pin=—11 )

G LT TR,

= & EEE
=0 & © 0 OER

= |f o o
0 JE. o) @ o )

BNC cable

Figure 3-7 Connection for calibration

SHIFT CAL e .
' CALAI
Press a8 .| 7 land E I keys to

execute calibration.

It takes approximately 8 minutes until calibration is completed.

CAUTION ¢

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

3-10 Nov 30/98
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5. Measuring the power level

SHIET
Press <&
initial setting.

the front panel

and

PRESET

keys to reset to

Conneact the N-BNC adapter to the INPUT connector on

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cable (MC-61}).

0

I O 03 0

=

=

it

BNC cable

Figure 3-8 Connection for power level measurement

Press| LEVEL

+dBm keys to set
sec

Press| FREG

Oct 13/85

center frequency to 30 MHz.

. | 0 |and | GHz
reference level t¢ 0 dBm.
3p | o jand

MHz | keys to set
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5. Measuring the power level

3-12

Press | SPAN { | | 5 jand

MHz

frequency span to & MHz.

keys to set

Press | SRCH | key to display a marker at the

maximum fevel on the screen.

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

screen.
Tua 1994 Hov 15 17:13
B 0.0 & AW Tl B Biank WER 30,005 Wi Span
o a8/ -9.90 dbm ]
full Span
SPARN
5TOR HMHT
Zaro Spon

CENTER 30.000 Mz
REY 100 kHz  YOW 100 kilx 5% 50 ms

SPAN 5,00 Wiz
ATT 10 4B

signal

Figure 3-9 Power level measurement for 30 MHz CAL

Oct 13/85
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5. Measuring the power level

@ Power level measurement by increased display resolution

Press =RL | key to set marker ievel to reference

level,
Tue 1994 Hov 15 17129 Span
FEF -9.9 dBe A_MWefta U_Slunk WK 30.010 Mz
e 48/ -3.80 dm
Full Span
Zaro Span
SPAN 5.00 Mz
ATT 10 dB
Figure 3-10 Reference level setting
L e L i ane -:
; ! .
Press LEVEL |, | dB/div | and ! 1dB/div |
b e m e i bt 4
keys.
Press SPAN | | 1 jand MHz |keys to set
frequency span to 1 MMz,
[ mew |
W .
B ! ] 3 0 0
Press ! :l AUTO I MNL] ! ! ’
and | KHZ |keys to set RBW to 300 kHz.
[
Press | VBW w131, 10 |and kHz | keys
3 !
i |

10 set VBW to 30 kHz.

Jul 28/95 3-13
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5. Measuring the power level

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.
: Tue 1994 Nov 15 17:42 B
FEF 9.5 dbe AW ite DB Blak WHR 29.997 ML
nae/ -5._947 dim REY
vaw{ \
ITTRHE )
/

/ \ e
\ o

/ \

/ \
] ==

H

LENTER 30.000 WHz SPAR 1.000 MHz ALL Auto
BREW J00 kiiz *VEW 30 kiiz SWP 50 ms ATT 10 dB :

Figure 3-11 Power level measurement by increased
display resolution
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6. Measurement of Frequency

B Measurement with normal marker

SHIFT
Press @ | and

setting.

the front panel.

PRESET

keys tO reset to initial

Connect the N-BNC adapter to the INPUT connector on

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cabie (MC-61).

BNC cable

Press |[LEVEL| ,{ O

and

set reference level to 0 dBm.

GHz

Figure 3-12 Connection for frequency measurement

+dBm  evs to

sec

Presgs |FREQ | , | 3

0

and

MHz

Oct 13/95

set center frequency to 30 MHz.

keys to

3-15
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6. Measurement of Freguency

Press | SPAN | ;. | 5 |and MHz |keys to set

frequency span to 5 MHz.

Prese | SRCH | key to display a marker at the

maximum level on the screen.

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

Fua 1994 Hav 15 17:57 Span
F 0.0 dow AWrits B_Bionk MKR 30.000 Mz
lio cars -9.93 dom
Full Spon
SPAN
L= ) MHZ
Zerv Span

HTER 30.000 Mz . SPaK 5.00 Wiz
RHW 100 kitz  VBW 100 kitz WP 50 =ms ATT 10 dG

Figure 3-13 Frequency measurement for 30 MHz CAL
signal
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6. Measurement of Frequency

B Measurement by frequency counter

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

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 ) and keys to reset to initial

setting.

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

Connect CAL OUT and INFUT connectors on the front
panel with the BNC cable (MC-61).

(i ' =],

S kT Sre— L WA T CCTREL

hicc =0 (Blke)

2
i
[

s

ENONODE
§
0]
a]
O]
2

@

S A OJ
t i€ 8 wenes ® M"’gu s
S

= " | =)

BNC cable

Figure 3-14 Measurement by frequency counter

Oct 13/95 3-17
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6. Measurement of Frequency

BS
Press |LEVEL[,| - L, | 1|, | 0 |and | GHz *fe%m
keys to set reference level to -10 dBm.
Press {FREQ [,] 3 |, { 0 Jand MHz |keys to set
center frequency to 30 MHz.
Presg | SPAN | |1 & land | MHz |keys to set

frequency span to 5 MHz,

Press | SRCH key 1o display a marker at the

maximum level on the screen,

Tue 1994 Mov 15 17:59

FEF =100 o A TTe H_Blank WGE 30.005 WE Span
ho s 2,90 com
Full Span
SPAN E \
98 MHZ
/ \ Zero Span

CENTER 30.000 Mitz
REY 100 Mz VEW 100 kilzr  SWP 50 us

SPAH 5.00 M
ATT 10 48

Figure 3-15 Display of maximum level at marker point

Press | CW ,

keys 1o set to COUNTER mode.

Oct 13/95
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Jul 28/95

8. Measurement of Frequency

i

Press | Resolution |key to set counter resolution to 1
! 1Hz :

Hz.

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

e e Hon 1995 Sep 4 14:34 ﬁ
FEF -10.0 dbin AWETE Ak KR 30,020 Mz
10 a4/ ~10.25 dim
Ki:3 . . Full Span
Fo TYONTER L

SpAN 30.000000 M

SO MHE Ty '

/ \ Fero Span

FOF &
CEHTER 30.000 MHz
REW 100 KMz _ VEW 100 kiz  SWC 50 ws  ATT 10 ¢B

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

Il Convenient functions MKR->CF, MKR->REF

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

frequency.
It is very useful to, for example, adjust unknown frequency fo center

frequency.

<When peak level of waveform =

Press =CF | key.

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

<'When not peak level of waveform >

MARKER
Press | ON key, and turn the data knob to move
" the marker to the frequency point which is the center
frequency.
b enore 1/ T Markerss K I MKRSOF k
Marker =2 MKR=CF
Press | more 1/3 Lo arke land | R=C !
t 1 | 3 | 1
: | SRS ke im e o o e e o o S5 A4
G keys.
Tua 1994 Hov 15 18:65 | Warkers
0.0 dbwm ALV [ta B Blenk MAR 500.058 Wiz
10 o8/ -23.52 dim
HKR * CF
MARKER
B3OV TS MHZ
A KR + Ret

f \ MR 4
l \ CF Step
/ \ U;\i s
Jf k T

CENTER 500.058 Mz SPAN Z.000 iz more 1/2
REW 30 kitr  VEW 30 kitz _SWP 50 pe.  ATT 10 d8

Figure 3-17 MKR=>CF function
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Oct 13/95

6. 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 on 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.

o e T “a T pmmmmm————— T
Press 1 More 173 ' , I Marker=> i and | MKR=>Ref |
1 i I 1 1
1 1 t 1 I I
L m o e e e o] 1 Lo o o o e e o e e e 1 e e e e o N
keys,
Tue 1894 Nov 15 18:34 | ket |
FEF -73.8 dba A ita B _Binnk MG 500.058 Wiz
Ho o8/ -23.69 die
o~ MKH + CF
REF| LENEL
=238 HBm ]I \
WKR + Ref
!
}l
HKR +
Jl CF Step
Deits #
Span
I return
CENTER S00.058 Mtz SPAN 2_0090 Hiiz mare 1/2
AW 30 ki VEW 30 kitz  SWP 50 mm  ATT 10 4B i

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

Press

SHIFT

PRESET

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 {MC-81).

' ~
i)
= 4
=
=]
==
- =
0] =
&t@“@@ BeRBs ]
—

BNC cable

Press

Press

3-22

Figure 3-19 Dynamic range and sweep rate

BS

LEVEL

2 ¥

,| 0 {and| GHz [tdBm
seC

keys 1o set referenc

FREQ

? »

and | MHz |keys to

set center frequency to 30 MHz.

Qct 13/95
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Press BW ,

7. Dynamic Range and Sweep Rate

Press | SPAN | , i 5], | 0 |and MHz | keys to

set frequency span o 50 MHz,

e |

RBW | 1 0 0
1
|

| e

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

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

| ! .
Press | —BW i L1110 land | kHZ | keys
| i

to set VBW 1o 10 ki=.

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

Here, setting to "auto” automatically sets sweep rate . |f
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,

& Make VBW wider.

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

3-23"
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R3263 OPERATION MANUAL

Basic Operation

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

CONTENTS
1. When the Power is Turned ON . . .... ... 4.2
2. When a High Level Signat Exists outside the
Displayed Span  ................... 4-3
3. Local Feedthrough . ................ 4-5
4. Initialization . .... e 4-6

4-1



A3263 OPERATICON MANUAL

1. When the Power is Turned ON

i} Reference frequency

Table 4.1 shows the accuracy for the built-in reference crystal oscillator.
This device 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 oscillator

Starting characteristic

{10 minutes after powering up)

5Ex 108 or less

Aging rate (after 24 hours operation) 2x10¢/day or less

B Setting

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

SHIET
Pressing o« and

PRESET

ksys initializes the panel setting.

Oct 13/95
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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.

R3263 has no preselector, so all signals in the band (0 to 3GHz) 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:

O 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,

Following is a sample setting for method @:

FORMAT :“‘““‘_]: “““““ ': Ir"‘"'_}"“"‘g“':
race race
Press . o :
T I S .
| StoreB |
ang | i keys to save the current waveform
2 T ]
in trace B.
MARKER | e T o
maore
Press ON |, @ more®3 . 1 MO L
i I
P - :- mmmmmmmmmmm JI 4
! MKR |
:Trar;f? 'and | SRCH |keys to move the marker on
, ove ,
B
the peak of the waveform.

i keys to set to

Delta Marker mode.

Oct 13/85 4-3
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2. When a High Level Signal Exists outside the Displayed Span

———— o o B
1
1

| Trace MKR
1

4-4

i Move |

Press ATT

and

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 H
Press l ON : i;

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 is approximately 1 dB or less, it
is concluded that measurement c¢an be made without
distortion or saturation.

Oct 13/95
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3. Local Feedthrough

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

Oct 13/95 4-5



H3263 OPERATION MANUAL

4. Initialization

It is possible to reset to the initial setting made at shipment ar defined by user. The procedure for this

is as foliows:

4-8*

Press

seatting.

SHIFT

and

PRESET

key to resef to the initial

Jut 28/95
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Sample Measurement

This chapter explains how to operate the instrument,

shawing 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 ............ 513
4. Measurement of Pulse Modulated Wave . . 524
5. Spectrum Analysis of Burst Signal .. .. .. 5-26
6. How to measure transmittertest . ....... 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 21,191,110 jand MHz

1

keys to set center frequency to 200 MHz.

Press SPAN | , 1 1 14, 01, 0 jand 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.

Tue 1994 Hav 15 14:32 Span
REF 0.0 dbm AWelta D _Olank KR 201.1 Wiz
~5.60 diim

Full Span

Zerg Span

CENTER 200.0 WHz SPAN 100.0 Miz
BEW 1 Mk VAW 1 Kz WP 50 =g ATT 10 d8

Figure 5-1 Frequency measurement with normai marker

REFERENCE

Measuring accuracy = +(Reading of marker frequency x
Freguency reference accuracy + Span x
Span accuracy + 0.15 x Resolution

bandwidih + 10 Hz)

Oct 13/95
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1. Measurement of Frequency

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

CAUTION /

i.

In the following cases, frequency counter mode may not display

correct vaiue.

® When span > 1 GHz

& When the difference in noise fevel from marker point value is
25 dB or less

Freguency counter mode cannot be used with SIGNAL TACK

! Counter
Press CW s
i

10 Hz

i __Counter_ :k ON p
EJON Emr]! ey to to enter frequency counter
A

I
!
| Spetsgumiteguasgusiianpanguriagesn

Set

Then the frequency at marker peint is displayed at upper right
an 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.

Toe 1994 Hov 15 14333
JEF 5.0 AW iie W HTank W 01,1 WHZ Countor
0 a0/ “15.87 dBe et 1ot lon
THMTER 1 kiz
SPAN 20000000 Mz
Teal o MHEZ l‘ Hesout lon
\ 100 1z
il :
[ \ Resolut lon
I \ 1K
Countar
MR Hove
R 200.0 Mz SPAH 100.0 Miz return
ROV L Mix VEY L Wb SW 50 mg__ ATT IO dB

Figure 5-2 Frequency measurement in frequency
counter mode
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1. Measurement of Frequency

5-4

REFERENCE
Measuring accuracy

+(Read value of marker frequency x
Freguency reference accuracy + 5 Hz x N

+ 118D)
L8D : Least Significant Digit
N: f
Frequency band or_der °
mixer
N =1

9 kHz to 3 GHz

Jul 28/95
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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 the 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
ESB (ESB”EC) [dB]
EmaxErmin Egp-Ec+6
m{%) = X100 m(%) = Eog-1
Emax + Emin 20
{a) AM signal measured on time domain (b) AM signal measured on frequency -
{linear scale) domain {log scale)

Figure 5-3 Measurement of AM signal

Oct 13/95 5-5
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2. Measuring the modulation frequency and modulation index of AM signal

B Sample measurement of AM wave of low modulation degree and
high modulation index

Measurement is made on time domain with linear scale.

Display the signa! to measure, and adjust the peak to
reference ievel.

In this example, carrier is set to 903 MHz.

Press] FREQ |, | 9 1,10 ], 1 3 |and MHz | keys

andthen | SPAN |, { 2 |, | 0 |and MHz | keys.

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

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

Tue 1994 Hov 15 5998 Lavel
REF 5.1 dbm Avrite B Dlank WR 00d.22 Wi ]
ho 48/ -5.48 dBa K
@B/div
REF} LENVEL
=EojiTERm / \
/ \ Llnear
/ 11
fd
/ \ Units
\ Raf Offset
L R or |
R 903.00 MHz SPAN 20.00 Mtz
REY J00 ki VW 300 kHz  SWP 50 ms  ATT 10 dB

Figure 5-4 Adjusting the signal level

RBW '

i
BW i e i
Press and 1700 t keys to select MNL,
5 -

and sot resolution bandwidth to 3 times or more of

modulation frequency.

5-6 Oct 13/95
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2. Measuring the modulation frequency and modulation index of AM signal

Press | -EVEL| and

vertical scale to "Linear”.

o o e 9
Press | SPAN | and E Zero Span E keys to set to
] i
Zero Span mode. S "
FORMAT P T prom == = ¥
: Trace ! ! Sample |
Press » | Detector ! and ! :
e i e m  ———— ol 2y — -

keys 1o set trace detector to "Sample”.

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

the peak of signal level comes is equal to the reference

level line.

P e = A | plntil e a |

i i Y i 1 : 1
Press SWEEP | | | Trigge 'and | Video :

i Source ! |

| E P - -1 L o o v e -
keys to set trigger mode o Video

! Swp Time k
i

|
m - i keys to select

MNL, and operate ithe step key o set sweep time to a

-y

Press sSwWP T

vaiue which makes it 2asy to monitor waveform.
[ me e o ——— "
Press E Single i to stop the sweeping temporally
b mmm e J
MARKER P 7
Peak

i
Press ON and |
1

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).

FET 194.8 w¥ A its B_Biank WKA 11.10T:; AR oy 13192021 Marker
LI x1 -426.023 W
) Horeal MKR
DELTA kl( f\ /\ /\
P 1
P v [
IR IEER NN ) e
NIRRT
L LA h
\ \ / / \ / —
\ / \ \/
MKR OFF
St | i eBY Lz eSve SO s ATTA0 B more 112 I
Figure 5-5 Measuring the period of modulated wave

o o A R T e —— ! ememem—_———— b |
Press | more 12 | | return | | more 13 |
l P L :
Lt v e mn s o o e A Bt v oron s v e o e ol e ] ol
o T o e e Rt == )
key and set | 1/Delta MKR ; key to ON to obtain
: O OFF :
| Mmooy Ry a—
modulation frequency.
MARKER b N
Normal MKR
Press ON and | ;. keys to move the
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 foliowing formula to calculate
modulation index m.

: Tus_ 1994 Yov 15 19:15
FEF 1559 w? AW Tt W Bionk WA $9.00 Jir Harker
206,023

m /‘ (akiim F\\ a =
T =

HTER 503.000000 M SPAH C Wz sore 2/3
1 *vEW § kHz 25W 50 wa &TT 10 oy

Figure 5-6 Moduiation frequency of AM wave

Tus 1994 Hov 15 19:16 { porpor

REF 194.8 WV A_brite B_Biank MKR 9,100 ms
IN x} £7.55 w¥

el ANEN/AvETA

T T T o
T =

[ \ { \ / \ 1 (o6 ]
/

NEANI
] VR LW | P

WKR OFF

CENTER 903.000000 Mz SPAN 0 Iz wore 1/2
BREW { kitz __ VEW L KMz 5W 50 ws  ATT 30 d§

Figure 5-7 Modulation index of AM wave
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2. Measuring the madulation frequency and modulation index of AM signal

Bl Sample measurement of AM wave of high modulation frequency

and low modulation index

Measurament is made on frequency domain of log scale.

Press

Press

SPAN

FREQ

key, and operate the step key 1o set

frequency span to a vaiue which is greater than twice the

modulation frequency but smaller than 10 times,

key, and operate the data knob to set

center frequency to the carrier frequency.

Tue 1994 Mov 15 19:27 [  Freq
REF -4.7 dBa Ao TEe TR Tk
o a8/
Center
CENTER
Y3 eopPeUT Mt
. - St

CF

k Stow
\

Step Size
\ ! i WL

|
|
AR e )
RN 1. Kl

LEHTER 903,
EEW 300 Mz #VEW 300 e aSWP 1.2 8 ATT 10 d8

00000 WHz

SPAN 50.0 kiz

Figure

MARKER

Press

ON

5-10

5.8 Setting of center frequency

marker to the peak of the carrier.

Oct 13/95
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2. Measuring the modulation frequency and modulation index of AM signal

1
Press |
]

keys, and operate the data knob to move the delta

marker to the peak of the spectrum of modulated signal.

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

fm = Frequency at delta marker

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

Figure 5.10 shows the relation between Egy - E¢ [dB] and m
[%].

Tue 1994 Hov 15 19:29

R -

B e el P K fm = 10.0 kHz
DELTA MKR : Egg - Ec
LR G S = 30.260B

S

CENTER 303.00000 MHz SPaN 50.0 kMz
RREW 300 Hy oVBYW 300 Hz o5WP 1.2 8 AT7_10 d8

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

512

m[% 1100

10

0.1

0.01

N

N

N

0

10 -20 -30 -4Q -50 -60 -70 -80 Egu-E. [dB]

(Esp - Ec) and modulation index m{%)

Figure 5-10 Relation between sideband level-carrier level

Jul 28/95
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3. Measurement of FM Wave

For FM wave, in general, carrier frequency fc, B0kHz/div
modulated wave frequency Fm, frequency deviation ‘
Af oo Modudation index m, occupied bandwidth etc.
are measured.

Modulation index m of FM wave can be expressed by Fm=50kiz

A yea/fm. The relation which makes the carrier lowest

when modulation index is 2.4, 5.6, 8.6, ... is obtained m =5.6 |
to calculate modulation index m or frequency - Afpear= fmXm

[12kiz

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 * carrier
input signal is converted into and displayed by the
change of amplitude.

In this case, discriminator is used additionally. But 1.0~
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 dormain.
When modulation frequency is high, measurement is ;
made in frequency domain, and modulation frequency 0. 4
is obtained from sideband frequency.

When modulation index m is small (approximatsly 0.8
or less), m is obtained from the relation between
carrier level and 1st sideband level.

{a} Spectrum of FM wave

2.404 * 8653 14,93
5520 1179

{b) Relation of carrier amplitude to
modulation index

Waveform displayed on a screen

IWAWA
JMRVAY

“]" BPF characteristic

i
H

Al

i
1
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

il Sample measurement of FM wave of low modulation frequency

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

knob to adjust the carrier at center frequency.

§ ]
. i
Press |BW anq | [huro | : keys to select MNL,

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 comes is equal to the reference level

line.
Jua_ 1994 How 15 18:41
BT -3.5 diw B Tie OBk - Leval .
ho o8/
di/dlv
REF| LEVEL \
=9 [e§ 1)) \
ik \
/ \ L imastr
[\ .
\ Units
'\ Ref Offsat
N 1 N
| [1
CENTER 903.000 Wiz SPAN 5.00 Miz
BAW 100 kitz  VEW 100 kiz  SWP GO ma__ ATY 10 dB

Figure 5-12 Adjustment of signal level

1
Press | SPAN | and |
1

I
! keys to enter
1

Zero Span mode.
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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,
r ““““““““““ 1 s m———— a
. . ] !
Pross | SWEEP N gngger | and | Video :
L Douree ! e .
keys to set trigger mode to Video.

i i

Press | SWPT | and | | keys to select
(oo ] [ |1 Y85
| | AuTe _

MAL, and operate the step key to adjust sweep time 80

that modulated wave can easily be seen on the screen.

MARKER T oTTT 3
Press ON and E Peak i keys.
T ol
;ﬁnrcl;.%z-ﬂ JBm A VWrlte B _Blank MR 'J‘igm‘r:: 199 o 15 19:8 Posk
13- d Haxt Paak
MhRK ER L
= T Tt ) Haxt Prsk
J l Laft
L
HTIRRIRRIENI AR ) A
J L{V[ j%!;;j ’ﬁ‘ Hext Win
'
N R e aT o o

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

keys to move the delta marker to the adjacent peak with

the data knob.

b more 1/3 | I 1/Delta MKR | I
i
I

:and set :m - ito ON to
]

fm = !
T(s)
REF “T7.0 e B TEs Bk m ragy 19 Mow 19 WD [ Horker
ey 18T e
M ket
pkLTA hFR
e Fized HR
{ (oo |
[ i B
H [ I 1/Deltn MR
1t If ERIREIN T AT e
f M”W s e
' Dlep Loval
Co s o " e e e 50 ws_aTT a0 8 wors 2/3

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

B Sample measurement of FM wave of high modulation frequency

and low m value

Press | SPAN

Press FREQ

key, and operate the step key to set

freguency span to a value greater than twice the

modulation frequency but smaller than 10 times that.

key and turn the data knob to adjust

carrier frequency at center frequency.

Toe 1994 Nov 15 19:52 [  freq
BEF =T 0 dm A Vrita D_BFank ; -
o aB/
Genter
CEMTER f—— ]
A=RLC Pt §%)

W MR /\

Lo IR

/ AN Vol

RN VAl

\ L/

\ L

\ / v \ [ Frea
| Offset
Y ‘/ \J | on Il
Freq input
CENTER 903 .00050 Wz SPAN 5.0 ki
hw 1 VEY 1 ke 59 160 og  ATF 10 O

Figure 5-15 Adjusting carrier frequency at center
frequency
MARKER R 1
Press ON and | Peak | keys to move the
Ll i

Oct 13/85

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

g_rdﬁ,a ) B_W-its H_Blank MR ﬁé@?ﬁ'& Hoe 35 12:92 Pask
Haxt Paak
MARKER
?ﬁﬂkﬁ@gf? MHZ f\ A kt:ﬂ
AL AT A e
/ \ / \ \ Al miest
\ T =
A / /
\ /1LY \ et i
| V)
e
o 1 e kit wﬁwm il Al e M2
Figure 5.16 Carrier peaks
o= R e =y MR mErmm—— 1T pmm—mmEEsssT “1
more 1/2

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.

REF 27 dbw AW Tie H.BTank W3 e Mou 15 19353 T oo
ne dg/f -9.70 48
Horwad KR
DELTQ MR p
12 e
A [l \
// : // \\ /\\ A o
\ / \ / \ / Pank
\ \ / 7
\\”j/ v \v Walt] R
KR OFF
O s e U L e S 100 w0 e wora 513

Figure 5-17 FM wave of high modulation frequency

and i

ow m value
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3. Measurement of FM Wave

l Sample measurement of the deviation of FM wave peak

{af peak)

Qct 13/95

RBW '

I
1

Press |Bw | and [ E:In keys to select MNL,
:“ ATO ML _:

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.

i Tue 1994 Hov 15 20:02 7 =
~2.8 dbn AW Tte B_Blank "
1o <8/
Center
CENTER AARANTONRAN S—————
SO3  gopTYy Wﬁ\" 'Wv
) e, Start
(LB '-iUW )
‘fuhqﬁvn' vﬁv"u‘ .
Stop
s W
L] ]
cF s
Step Sizd.
MWE
Freg 2
Of#set §
|_on " EGllf
Freq input
CENTER 903 0050 Wiz SPAN 50,0 kitr
BREW 10 kir VW 10 kM2  SWP 50 we  ATT 10 dB

Figure 5-18 Adjusting center frequency at the carvier
fregquency

Press | SPAN key and operate the step key to set

frequency span to a value which makes it easy to

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

5-20

From the waveform, measure Afpcax peak-

Afpea @Nd modulation index m are calculated using the

following formuiae.

1

Afpeak = me—— Afpeak paak

Afpeak
fm

e When af,, is small

Frequency at delta marker

Afpeak peak

= B.30 kHz
= 1
Afpeak T e—— Afpeak peak
= 2.65 kiHz
Tun 1994 5 20:09
BF 2.8 don T L
o a8/ -0.28 48
Horaal WG
DEL[TA MKR
m RHZ A “ﬁﬂmﬁ%
Wik
Wy i
W"W\ Sig Track
" |
Penk
Hult? R
WKR OFF
CENTER 903060050 Miz SPAN 50.0 kHz nors /3
BRBM 10 kity VAW 10 Wz SWP S0 ms _ ATY 10 0B

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

o  When afg, is large

Afekpeak = Frequency at delta marker
= 295 kHz
1
Afpeak = “""2" Afpeak peak
= 147.5 kHz

Tus 1994 Nov 15 20007 {7 e
EF -8 & A_¥rite O_Blank MEA 205 kM
to o8/ ~0.50 @8
Hormal KR
DEL[TA tKR .
VA= boi BN 4 21
Sig Track
o TN
Pank
W Multi MR
1 w I

CENTER 903,000 Wiz SPAN 1.000 Wiz wore 1/3
bepM 10 kitx  VEM 10 Wiz WP 50 wa  AYT 10 0B

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

B How to obtain m when FM modu

lation index m is smali

For FM wave with 0.8 or smaller modulation index m, the following

formula can be used.

. _2Fes Egs: Level of 1st sideband

Ec (S

Level of carrier

On the screen of log scals,

M = log
¢ 20

Ess- Ec +

8 Ees- Eg:  Difference in level between
1st sideband and carrier [dB]

Preperly set center frequency and frequency span so
that carrier can easliy be monitored, and adjust carrier
lavel 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 |key and adijust carrier level with the data knob.

From the center frequency displayed, read carrier
frequency fc. Then, read carrier levei Ec [dBm] (see

Figure 6.21).
FEF —10.1 dim AW iTe B BTank W 7 a0 Hov 13 20112 | Harker
e @/ 10,60 dim ﬁ
FAY / \ FaY Dalta MR
\‘ / \ \ Sig Track
\ W o+

/ \/ / N

! NS

\‘ Wulti WKR

KR OFF
CENTER 3903.00000 Mz SPAN 10.00 kHz wore 1/3
PBY 300 Hz VW 300 Hx  SW' 230 ma  ATT 10 d8
Figure 5-21 fc and E¢ of FM wave
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3. Measurement of FM Wave

MARKER {'“"“’I‘j;;':"”:
Press ON | and | i keys.
U H
| e | | e ': T ':
1 4 1 1 D !t
Press | more 1/2 o return land | elta MKR :
1 i I 3 1

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

~ marker on the 1si sideband wave, and read fgg and Egp
[dBm] vaiues from the displayed values for delta marker

position (see Figure 5.22).

Tue 1994 Hov 15 20:13 Marker

TEF -10.1 dow Brits 5. 0lonk WKA 2.52 kitr
Ho @8/ -16.23 @
Normal MR
DELTA MKR
L. O K

A ARYINA

7 Sig Trock

(6]
\ / ¥ v \ // Pank
\ \
Multl HKR
KR OFF
CENTER 903.00000 Mt SPAN 10.00 kiz wors 173
|76 900 Hz  VOW 300 M SWP 730 us  ATT 10 dB

Figure 5-22 fgy and Egp of FM wave

Calculate FM modulation index m using the following
formula.

ESB - E;"C + 8
= logt —m e
m =19 20

Obtain moduiation frequency fm using the foliowing
formula or from the displayed frequency value for the
delta marker position.

fn = |fss'fc|

Calculate frequency deviation Afyeax UsSing the following
formuia.

Afpeak =m X fm

Oct 13/95 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 56.23 (b).

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

e Pulse repetition frequency (PRF)
& Pulse width ()
e Carrier frequency (fc)
® Peak power (P
& Mean power (Pa.)
; Main lobe
T ml I
e
1 ] ”(\ Side lobe | I\ Side lobe
lu' w ‘| i L i; L
iy [ ] \ ; N
I L y :
, 1l |
| I f I ’ih
T ; T &; "I‘ /] | H i A
= L v‘ fo [ l ‘
PRF | Wi
E
| i
' Side lobe 7 | Side lobe
fe-1/¢ fc+1/z
a) Time based displ
() Time based display (b} Freguency based display

Figure 5-23 Pulse modulated wave

CAUTION !

1. The maximum input level of this device is +30 dBm, 0 VOC when the input atlenuator 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 sufficienily attenuate the signal with coupler or the like
before inputiing to the INPUT connector of this device.

2. Because the input level of the mixer of this device is -10 dBm, set the input attenuator so
that P, does not become greater than -10 dBm. To avoid the mixer from saturating, set
the input aftenuator to the lowest value which does not cause signal level to decrease, by
lowering the input altenuator value in units of 10 dB from 50 dB.

5-24 ' : Oct 13/95
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4. Measurement of Pulse Modulated Wave

Il Puise width (3}

Pulse width () 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 resolution bandwidth within the following range.

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

B Carrier frequency (fc)

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

B Peak power (Ppeak)

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

Pulse repetition trequency (PRF)x 1.7 = Resolution bandwidth = 0.2/z

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

P’!oeak o (dB)

Ppeak
20 log (z X 1.5 X RBW) a : Pulse attenuation factor

a (dB)

o

I Mean power Pave (dBm)

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

Pave = Ppeak X PRF Xz PRF : Pulse repetition frequency (Hz)
T Pulse width {(s)

Jul 26/36 5-25
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5. Spectrum Analysis of Burst Signal

Gated sweep function enables spectrum analysis of burst signal.

I Measuring method

5-26

Execute gate conirol with the gated sweep control (GATE IN) terminal on
the rear of the device.

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

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

input signai

Gate control

signal

RBW

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

Aty | 2u8 or more 158 or 20us or 5Cus of 180us or
more more more more
JAN P 1us OF more
Aty 1548 or more
NOTE
To measure noise, select SAMPLE for detection mode.
Jul 28/95
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6. How to measure tranémitter test

[ Measuring RF Output Power Spectrum for Bursts

Oct 13/95

In the RF output power spectrum measurement {(Due To Modulation),
burst signal measurement conferming to specifications can be made in
the burst ON intervals,

Press thie | TRNSIENT | key.

___________

i

|
Press the ! key and set the communication
1
1

G

type, link, output power class and so on of the signal to

be measured.

For details on the seiting, refer to page 7-78.

i 3
1
Press the ! Burst Env E key to display the burst
! Spectrum :
waveform.
Trigger

i i

Pressing the ; ; key displays a dialog box. Then,
1 i
1 i

Setup

_____________

adjust the trigger source, level and position so that the burst

signal can be displayed at the proper position.
Select an object itern of adjustment using the step key.
Decide the parameter to be set using the knob then press the

ENTER
knab or the Hz key ic set it. For the parameter

requiring numeric value input, such as trigger position, the
ENTER
value can be set using the ten keys and the Hz kay.

5-27
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Tue 1895 Mar 5§
FEF 14.0 dbin hoTEe Burst v
10 i3/ Auto Leveld
T Set
I 1
” “1 Trigger
Sat
f Trigrer Setup il
J [Fres Run Video Gated
Siopa ! [ 1)
~{ Trisger Laval : Dieploy
Contral
Source wonttor © [on JIEE
[ trigger Positlon AVE Times
WA Structura | R LPTIER 16/ 157hit Bl OFF
Slot Mumbar : [}
i Dalay Tine : 00 e ] L Imit Line
: T : . e
| Loepss| | 1]
CENTER 900 .000MHz SPAH € Hz Quit
PRUW 00 kHz _ *HW 300 kHz SS¥P 700 pa  ATF 30 o8
Figure 5-24 Trigger Setting Screen

B e e s g

Press the

3
]
| and the | REPEAT | keys to make
3
3

a split screen digplay of the burst waveform and the

spectrum.

The window displayed in the burst waveform screen

(lower screen) shows the gate position and the gate

width at the gate sweeping.

oo T TTTT 3
. . th using thel 02
et the position and wi using t e: Setup i
I
i T i CoTT T 1
vt Gate ! b Gate !
| Position Of | Width | key:
| I k 1
| Gate source | ]
Press the |[Fsg ]I key and select the gate signat
: EXT }
source.
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 [oN] [oFF]

x et o e i e

LT R 0 v T
| __Gate 1} Slope | 1 Gate !
t
VL POST ], o i and | keys so
Ewmm) ([H ][] 7| Threshord |
that the expected frequency spectrum can be obtained.
FEF A5 T Fri 1996 Mar 1 02°48 o t.q Spact
ng 48/ Save
Porameter
Gate
Setup
ts Source
i Ext
CENTER 214.B00 Mz S A, 00 Wz i
| WY 100 khx _ VDW 100 kifs  SWP S0 ws  AFY 20 4B Slope
REF 4.0 dBu AW ite
10 48/ hat
v = i P P
I 1 Threshald
1 1
J[l l'i Gated SWP
i b OFF
aad 7
CENTIR 914.800000 Mk SPAN 0 I Rult
Y 100 kHz  VBW 100 kHz *SWP 700 ps  ATT 20 dB

Figure 5-25 Split Screen Display of Gate Sweep Screen

! Quit

1

' Spectrurn !
menu of TRANSIENT. Then, pressthe | oo o' i and
i
]

Due To !
Modulation ! keys to set the RF output power spectrum

measurement mode.
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&. How to measure transmitter test

5-30

Te make averaging for the measurement waveform, set

the number of averaging times using the

key.
Pressing the | REPEAT [or | SINGLE | kaey starts
measuraement.
rEF 12.0 dm [y T T e e A2 1018 odulation
10 a8/ -13.20 dBm Trace
.—lﬁ Detector
/
Paraneter
j;| “‘ Satup
I
)
f
e e TS - o [| 26 Tines
DFE
LR M o, oo e ofBET  fuerim
R T Y AN T —
{0ffset] [Lower] {Uoper}
100 Kiz £ -13.20 dBm 2 -6.57 En Linlt Line
208 &z 3 .63 B 47 -34.98 dom
ggg ::l; ? oo 6 415l d
HERE 1N dBm 8 67.81 dbm . —
600 kHz 9 ~70.08 b 10: 6851 dn DRMIEES Quit

Figure 5-26 RF Power Spectrum Measurement
Screen

CAUTION !

When Auto is selected in the Limit Line Adjust on the Limit Line
menu, the peak level is searched and limit line is re-displayed with
respect to the peak level as a reference after sweep is finished (if
average is sef then it is finished after average is completed.) and
Pass/Fail judgment is carried cut.

in addition, the list of level data is displayed to the following offset
frequency from the center frequeancy.

* 100kHz
*200kHz
*250kHz
#400kHz
+600kHz
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B Measuring RF Power Output Spectrum including Burst
Rising/Falling Edge

In the RF output power spectrum measurement (Due To Modulation),
burst signal including rising/falling edge can be measured conforming to
specifications.

Press the| TRNSIENT | key,

- = o e i g

i Setup STD
Press the |

1
{
i key and set the communication
1
i

e

type, link, output power class and so on of the signal to

be measured.

For details on the setting, refer to page 7-78.

] I
1 ]
Press the | ! keys to set
1 1
1 ]

________________________

the RF output power spectrum measurement mode.

To make MAX HCOLD processing for the measurement
waveform, set the numnber of helding times using the

P i

[on] [oFF) |

__________
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Pressing the | REPEAT {or | SINGLE | Key staris
measurement.
FEF 12.0 dim Max VR ﬁag.ﬁg—;unéggﬁ o 17 10:43 Switching
e a8/ -56.73 dbn
ﬂ!’ \\ Parssater
A\ eAis
" 7 i (— |
/ \
e A ) g
Nax Haold
OFF
CENTER BS0. 200Mtz SPAN 4,00 HHz Limit Lina
prROY 30 kifr *OW 10¢ kHxr #SWP 2.4 8 ATT 30 48
B Lo S} Ech g | GONE0 WS 1 k) i
[Offset] {1 ower] {Upper]
400 kiz 11 -56.73 dBe 20 -53.35 dm Linlt Lina
600 kitz 3: 56,44 dba 4 -58.40 dBm
1.2 Mz 5. -56.23 dBw 6 -58.44 dBm
1.8 Wiz 7t -58.62 dBn 81 -59.11 dBw Quit
Figure 5-27 RF Power Spectrum Measurement
Screen
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B Measuring Spurious

Press the| TRNSIENT | key,

I Setup ST

Press the |

|
I
1
i
! i
I i
-

Lo e e e e

key and set the communication

type, link, output power class and so on of the signal to

be measured.

For details on the setting, refer to page 7-78. .

P

: : Suprious !

Press the | i and | . keys to set
] E
I E

the spurious measurement mode.

Specirum

] i
! i
Pressing the ! | key displays a dialog box.
i ]
1 ]

Mmoo ana  m —

Then, set the frequency range for the spurious

measurement.

The Offset setting comes effective when the Span in the box
is set to "Aute”. If the Span is set to "Full", the spurious
measurement is made in full span irrespective of the Offset
setting.

Set "Full" to measure the spurious in wide span.

Oct 13/95 5-33



R3263 OPERATION MANUAL

6. How to measure fransmitter test

Wad 1993 dug 30 21,37 | of .-
REF 100 (i A Hax pras
10 dn/ Fraguency
Dffset
Poraneter
- Setup
—.|_Select Frequency Nitsel f....
[ suta” | ITTEN] AV Tines
offset : |8 T, ofF .
+EMHZ:
LCEHTER 900,00 Mz SPAH 12.00 Mz Quit
PREY 30 kilz VB 100 kHr SWP 2.4 5 aTT 20 dif

Figure 5-28 Dialog Box for Frequency Offset Setting

To make averaging for the measurement waveform, set

| AVG Times !

the number of averaging times using the | ~ I
' [ON] [OFF] :

key.

Pressing the| REPEAT | or | SINGLE | key staris

measurament.
Won 1995 sug 21 1T [ oo
EF 1076 o AN KT 900,00 Mtz Sourious
jio ca 2.13 deim Fraguency
[ I | ot iset
i
i 1.
Hli Parane tor
- \J l o — ] Setup ]
Z Ay [N 3 3
T T T [rid T T
1 i T e T i
FUTER HGO,00 Mz SPAH 12,00 MHz
sl 30 kiz _ WVEW 100 Kilz #5WP 2.4s  ATT 20 & m___l WG Tives
SPORINS 1 TST (6SHICO) ] m
Carrier: 300.00 Hiz 2.13 dBm
I -5. 74 Mz -49.35 dfin
kH 4.70 iz -13,42 dbim
A 4.4 Hitz -49.89 dlin
bR T.41 HHz -49.90 dBn
62 Z2.00 HHz ~50.00 dBm
s ~1.82 HHz -53.01 dBn
3 -3.12 HHz -58.11 dim
13 Yuit \f

Figure 5-29 Example of Spurious Measurement
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6. How to measure transmitter test

Remarks:

Each measurement in the Spectrum menu is usually executed
with the setting value of RBW, VBW and sweep time
corforming to specifications. According to the following
operation, however, the measurement can be executed with

arbitrary values.

Set

i i
i i

Press tha | I key to select whether the values
1 i
| i

other than span {i.e.,, RBW, VBW and sweep time) are used

with conforming to specifications or arbitrarily in the
measuremant.
To make measurement conditions conforming to

I ) -

key. To execute

I
1
specifications, press the |
I
E

1 |
1 |
the | | key. To execute measurement always
i |
1 |

with the specific measurement conditions, make settings for

RBW and s0 on and save the measurement conditions with

previous menu.

Jul 28/95 5-35~






R3263 OPERATION MANUAL

RECORD AND OQUTPUT

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

CONTENTS
1. Record to the Memory Card .. ......... 6-2
2. How to Quiput to the Printer .......... 6-12
3. OutputforPlotter ... ... .. .00 .. 6-17
4. Qutputtothe File .................. 6-21

5. Setup for the Target Device of the Screen
Data ... .. e 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:

¢ 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.

B Usable Memory Card

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

TYPE1

® Only the following Memory types are permitted.

Common memoty : SRAM

Attribute memory :  Any one of the SRAM, EPROM, MASKROM,
EEPROM, OTPROM or flash memory is all

right.
s Formatting
M3-DOS format.

Corresponding to the various kinds of memory size.

CAUTION !

Only the memory cards that are adapted fo 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 permitied. Use the memory cards only after
making sure that those are adapted to the standards as above. See

the page A-20 for further information.
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1. Record to the Memory Card

B Memory Card Specifications

Table 8-1 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%

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

I 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 display screen

# The trace data and the table data

They are stored when each functions are set to ON and when they are

[y 20

selected by

_____________

Trace data A,B
Connection factor
Limit fine 1

Limit line 2

Oct 13/95 6-3
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1. Record {o the Memory Card

Il Note on Handling the Memory Card

o Keep dust out from the hole of the connector.
it causes defective contact or damage of the connectot.

¢ 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.

& Keep it away from water,

8-4 Oct 13/95
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1. Record to the Memory Card

[ !nsertion and Ejection of Memory Card

QOct 13/95

~ Drive lamp for B drive

~  Eject button for B drive

X Drive B

r N

£,
—

— Drive lamp far A drive

Z Drive A

Eject button for A drive

Figure 6-1 Drive Siot for Memory Card

The drive slots for the memaory 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
memory card is inserted,

When the memory card is ejected, press the eject bution
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.

R
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1. Record to the Memory Card

B How to Initialize the Memory Card

Use the memory card that is not yet used only after initializing it.

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

WARNING f
Every data will be erased when the memory card thai
have the stored daia iz initialized again.

Insert the memory card.

SHIFT SAVE !

Press ) RCL |and |
I

|

Setup i
MEM Card i

[ |

to display

Format
Card B

__________________________

| i |
1 ¢ I
Press | por !
1 ! |
i t }

initializing of the card that is inserted into each drive.

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

Confirmation

Format Memory Card-A?

Confirm I i Cancel ]

In the case of not executing the initialization, select "Cancel"
and press the daia knob.

CAUTION /

The key operation on the panei is prohibited on
execuling 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 "Confirmation” is
disappeared. Furthermore, the memory card should not
be ejected in executing the initialization.

Jul 28/95
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1. Record to the Memory Card

J How to Store into the Memory Card (Save Function)
CAUTION ¢

QOct 13/95

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.

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

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

SHIFT SAVE

1 !
| I
PI’&SS . ] RCL y a“d : RAM | : and
1 I
| f

specify the diive of the memory card.

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

=
&
=

Fri 1995 Jul 7 15:58

REF 0.0 adn AW ite fHlank Save File
10 dB/
. - Save
SAVE TFILE
FILE a4
1 D O S 8 8 List
s Reg/Fiie
Y Enter
{ \ [ \ I \ { | ] | | Titte
CEMTER 1.508 GHz SPAN 3.000 GHz
RBY S MHz VBY 5 MHz SWP 50 ms ATT 10 4B Write
File List (WAI/SYRCL ... 2008064 bytes free) Protect
FTE_001.0AT < File Information > -
FILE_062.Ba) FILE_004.DAT teas/ov/07 4 Select
FILE_DO3 DAT o 1856 bytes used Iten
- 1 : IR ki Setup: m Rw
FILE_005 DAT Trace: E[B] fons
Linit Line: [ 14§ 2 |[1/2] enane
LOSS Freq: l OH
CORR Factor!‘ OH j‘
) return

Figure 68-2 The Menu Screen of Save Function
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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

H

Press | Save
'
]

memory card.

The file name is created automatically just on saving.

6-8 Oct 13/95
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1. Record to the Memory Card

Il How to Cail from the Memory Card (Recall Function)

Oct 13/95

_SAVE ; Device : . )
Press RoL (and i RAM : to specify the drive
LA s i

of the memory card.

The drive A is an the lower side and the drive B is on the

upper side.
= o s ek S0 -
| Recall |
! ecal ;
Press ! . :
' File ]
1 i
The screen shown in the Figure 6-3 is displayed.
Fri 1995 Jui 7 16:069 , :
REF 0.0 dbn A Write B Hiank : g Rewal | File
10 dB/
; Recall
RECALTTFILE
EILE fr. ¥ Liot
_— 15
Reg/File
| | I ; s | \ 1 i
CENTER 1.500 GHz SPAN 3.000 GHz
RBYW 5 Wiz VBW 5 MHz  SW 50 ms _ ATT 10 dB
File List (Mi:7SYRCL ... 2008064 bytes free)
FILE_001.BaT <<< File Information >»>
FILE_002.DAT FILE,_004.DAT 1995 /07/07
FILE_003.DaT 1856 byles wsed
a : Setug: m R¥
FILE_005 . DAY Trace ! m@
Limit Line:
10SS:Freq’
CORR Fa(:tm“! 5
return

Figure 8-3 The Menu Screen of the Recail Function

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

[ e e v e

to call

specified file.

CAUTION f

the set condition of the

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

6-9
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B Back Up of the Memory Card

@ 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 battery is shortened when the memory card is
left at the place in high temperature. Eject 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.

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.

SHIFT SAVE
Press the keys in order of &« RCL ;
oo T 3 TR
I Setup :an d i Copy E
| MEM Card | : Al :
1 I

_______________________

The following Confirmation message is displayed.

Confirmation

Copy Memory-Card A to B?

Confirm I ’ Cancsl

6-10 Oct 13/85
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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 Battery

CAUTION ¢

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

Exchange ihe battery after copying the necessary data to another
memory card.

The method of exchanging the battery of the memory card is different
according to the manufacturer or the capacity of the mamory 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 squipped with the parallel interface
based on the centronics standards by using the PARALLEL port on the back panel {Graphic dump).

CAUTION /

1. Connect the cable after turning off the switch.

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

3. The data that is output from this instrument is moncchrome. It
does not ouiput in color even if it is connected with the printer
corresponding to the color mode.,

The output supporting ESC/P has 180-dotlinch resolution. If the
printer with the resoiution of other than an integral multiple of
180-dot/inch is used, streaking occurs in the output.

5. Check the control code oi the printer to be connected. Then,

set the correspending code (ESC/P or HP PCL) to the analyzer,

B 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 corrasponding to
ESC/P or HP PCL is able to be connected.

The recommended printers that are able to be connected to this
instrument 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.

Table 6-2 Recommended Printer

Name of Manufacturer Type Name
SEIKO EPSON Mach Jet Printer series
Yokokawa Hewlett Packard HP Deskjet505J Plus
Yokokawa Hewlett Packard HP Deskjet500 series
Oct 13/85
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2. How to Qutput to the Printer

B Specification of the Output Form

Juk 26/96

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 Qutput Format

Type Printing Mode

Mono S No gray scale A4 half size Portrait printing

Meono L Mo gray scale Ad full size  Landscape printing

Four gray scale A4 full size  Landscape printing

SHIFT CONFIG
Press the keys in orderof| @ | , | COPY | and

____________

__________

The following dialog box appears.

Printer
Copy Mode o Gray Mone S [ Mono L
Printer Command : ESC/P HMP PCL
Memu Print : ON OFF

Select one of "Gray/Mono §/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 6-8 and the Figure 6-6.

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 for output include with soft menu if the soft
menuy is not included then select OFF.

CAUTION /

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

e [
FRl ERE: 308
i =
B0 jiJ
CLIRRET
Sanatr ik
: }f —
’ | Efi ﬂiig
LT s
i JE;F

AdPaper Side
Figure 6-5 Printing Example in the Printing Mode "Mono S*
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2. How to Cutput to the Printer

Fri $996 Mar 1 [<o7 f
REF 0. dbn AW iTa H_Biank Lopy Config
10 ap/
Printer
I\
J-! \ Flottar
LA File
Printer
| Copi-Hode o] Hong L]
Printer Command @ [[ESC/AP
po L N
' b
Copy
Cancal
Copy
CENTER 30.00 HHz SPAN 1i8.00 MHz Device
ABW 300 kHz  VBW 300 kitz  SW S0 ms_  ATT 10 dB | Printer |
AdPaper Side

Figure 6-6 Printing Example in the Printing Mode "Mono L*

CrR

Py

v

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

R Gutput to the Printer

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. It 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 pansl keys in printing.

CAUTION ¢

1. It needs aboul cne minute for printing. (i 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.

Jul 26/98



R3263 SERIES OPERATION MANUAL

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 ¢

T. Connect GP-IB cable after AC power turned off.

2. Read the manual of the plotter to be used.

3. 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} canniot be plotted.

B Available plotiter

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

fanguage).

However, GP-IB interface is not strictly for the interface standards,
therefore, it is necessary to check the actual interface operation.
Listed plotters in the following tabie checked for the operation by

ADVANTEST.

Table 6-4 Operation tested plotters by ADVANTEST

Manufacturers Mode! name
ADVANTEST HO9833
Hitachi Denshi B82-XA

{Note) Set all of 4 pens to the pen siot.

Hewlett Packard

HP7470A, HP7440A, HP7475A and
HP7550A.

B Setup for the plotter

Setup listen only or 0 to 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 orientation on the platter.

Jul 26/96
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3. Qutput for Plotter

B Setup for the plot format

SHIFT CONFIG
Press the key in order of o copy | and

A

_____________

Following dialog box is displayed.

Piotter

Copy Mode  :| ALL || TRACE |

Division A1 2 4

Locate Mode :I AUTO MANUAL

l.ocation ;| UplLeft UpRight {| LowLeft ||LowRight

GPIE Mode | TALK ONLY ADDRESSABLE

Plotter Acddress :

6-18

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 plot is carried cut to the full size of
the paper.
2 ; The plot is carried out on the two part split
siza.
4 : The plot is carried out on the four part
split size,

Locate Mode : AUTG; Location can be moved
automatically.
At the two part split size.
Left—Right—left
At the four part split size.
Upl.eft=UpRight—lowlLeft—
LowRight—>UpLeft

Jul 26/96
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MANUAL ; Location cannot be moved
automatically.

Location . Plot is set for the split plot.

GPIB Mode : TALK ONLY  ;Talk only mode is set.

ADDHRESSABLE ; Addressable mode is set.

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

Morecver, also specify the same address
for the connected plotier.

B Output to the plotier

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 cutput is started.

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

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

Note
Even if COPY key is pressed again during plotling but this plot
requirement is omitlted.

B Cancel for the plot output

____________

Copy
Cancel

___________

SHIFT. CONFIG !
if the key in order of L , | COPY | and |
1
1

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

Jul 26/96 ' 6-19
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3. Output for Plotier

Table 6-5 Plotter paper size

Flotter model Paper size
HP7470A Ad (18O Ad)
HP7440A A4 (ISO A4)
HP7475A MET A4 (ISO Ad)
HP7550A MET A4 (ISO A4)
9833 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 lina
Pen6
Pen 7 Windows
Pen 8 Lirnit fine

6-20 Jut 26/96
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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 lamp indicaies the red color during accessing for the memory card.
Do not gject 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.

il Specifying the data output

Jul 26/96

SHIFT CONFIG
Press the keys in order of L) , COPY | and

___________

———————————

Foilowing dialog box is displayed.

File
File Format | BMP
Copy Made : I Color H Gray ” Mono I
Compression : I OFF H ON I
File No. : 001 Filename: \IMG\ADV001. BMP
Auto Increment QFF 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.

6-21
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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
compiuter then it needs fo have decompression function.
Some application sofiware 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.

[ Output to the file

8-22

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 to 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 outputting but this output
is omitted.

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

The /IMG directory is created automatically.

Extensions of output file is shown in the following table.

Table §-7 File extension

Compression Extensions
QFF .BMP
ON .RLE
Jul 26/96
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Hl Cancel for the file output

HIET CONFIG:
If the key in order of «® I s | COPY

B File size

Jul 26/96

then file output is canceled.

4. Qutput to the File

Copy
Cancel

___________

1
|
3
and :
E

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

shown following table.

Table 6-8 Qutput File Size

Ceopy Mode | Compression File size (kbytes)

OFF 300

Color
ON 3010 70
GFF 150

Gray
ON 30 to 70

Mono QFF 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 orderof | ¢ |, COPY [and
P TTTTTT
i Copy !
i Cancel i .

Following dialog box is displayed.

Copy Device

Printer

Plotter
A

[ & ]

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

Printer : The data is output 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 ouiput 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 Fundamesntal Keys .. .... 7-2
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4. Functions of SWEEP Mode ........ . 742
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6. Save Function ... ... ... . ... ... 7-86
7.Recalt Function . ................. 7-94
8. Calibration Function . ............. 797
9. System Fungtions ................ 7-99
10. Window Function .............. 7-101
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1. Functions of Fundamental Keys

Figure 7-1 Functions of Fundamental Keys on the Front Panel

B Center Frequency

CENTER
FUL@eY MHE

1 1
ok WHA R
ey W AT R

Center frequency

Figure 7-2 Center Frequency Display

FREQ Sets the center frequency setting mode.
Pressing this key enables data entry and displays center
frequency data {0 to 3.0 GHz) on the screen.
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1. Functions of Fundamental Keys

Table 7-1 Display Resolution of Center Frequency

Display Resoclution of Genter Frequency
1 MHz Span = 1000 MHz
100 khHz 100G MHz > Span - 100 MHz
10 kHz 100 MHz > Span = 10 MHz
1 kHz 10 MHz > Span = 1 MHz
100 Hz 1 MHz > Span = 100 kHz
10 Hz 100 kHz > Span 2 10kH2
1 Hz 10 kiHz > Span = 2kHz
1 Hz Span = (O Hz

Note
Higher resolutions are rounded off in the displayed.

@ Explanation of Center Frequency Menu

1 1
1 Genter | Sets the center frequency setting mode.
1 1
I 1
I |

__________

Start 5 Sets the start frequency setting mode.
: The start frequency can be set in the range of 0 to 3.0
i GHz. (Initial value is O Hz.)

__________

ets the stop frequency setting mode.
he stop frequency can be set in the range of 0 to 3.1
GHz. {Initial valug is 3.0 GHz)} -

=W

__________

Hon 1935 Sep - 14:41

REF 0.0 e Awrite H_8lank
10 dl/

‘s TR
RPN i5 14

START 0 Hz STOP 3,000 GHz
[REW S Wiz __ VEW 5 Mtz SWP 50 ns _ ATT 10 &)

.(_______..__..__.___..._.__........__.........—-.._._._.__._

Figure 7-3 Start/Stop Frequency
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1. Functions of Fundamental Keys

7-4
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1
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i
3

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
is displayed on the screen.

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

When ON is selecied, an offset frequency can be set
in the range of 0 to +100,000 MHz. if a value less
than the display resclution 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.
Sets the method of inputting the center frequency with
the FREQ key.

FREG: Freguency input method
CHANNEL No.: Charmnel input method

The correspondence between input channel and

center frequency depends on the setting of the
communication type and link,
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B Frequency Span

1. Functions of Fundamental Keys

g‘?AN MH=Z / \
i
AR
J L\
s Frgquency Span -—————»

Figure 7-4 Frequency Span

SPAN Sets the frequency span setting mode.
In this mode, data can be entered and frequency span

Jul 28/95

data is displayed on the screen.

Table 7-2 Display Resolution of Frequency Span

Display Resolution of frequency span

i MHz Z 8pan > 400 MHz
100 kHz 400.0 MHz 2 Span > 40.1 MHz
10 kHz 40,00 MHz = Span > 2.01 MHz

i kMz 2,000 MHz = Span > 401 kHz
100 Hz 400.0 kHz = 8pan > 20.0 kHz

i0 Hz 20,00 kHz = Span > 2.00 kHz

1 Hz 2.000 kHz = Span
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1. Functions of Fundamental Keys

@ Explanation of Frequency Span Menu

Automatically sets a 1.5 GHz center frequency, 3 GHz
span.

The frequency is fixed to the center frequency. The
analyzer operates as a tuned receiver.

The horizontal axis becomes a time axis. The center
frequency resciution is determined according to the
set resolution bandwidth.
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Bl Reference Level

Reference level =™ | REF| LENEL
(Initial value = 0 dBm) =1yl W gEm J \

Figure 7-5 Reference Level

@& Explanation of Reference Level Menu

LEVEL Reference level can be set in the range of -105 dBm
to +60 dBm.

CAUTION ¢

The reference level is restricted by the input
attenuator that is in MANUAL or by the setting
value of Min ATT and its setling range may be
narrower than the range from -105dBm to
+60dBm.

dB/Div The vertical of amplitude scale can be set from 10

dB/div to 0.5 dB/div.

R b Il
P S PU S P — |
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1 i
! 1
1 1
1 1
Y Voo
| i ]
; t 10dB/DIV | Sets 10dB/div.
i F— |
! 3
i I 6dBDIV ! Sets 5dB/div.
i — ;
1 ] ]
! P 2dBDIV | Sets 2dB/div.
| A :
1 | ]
l L 1BV | Sets 1dB/div.
| — 5
I f i :
! i 0.5dB/DIV | Sets 0.5dB/div.
| T— j
1 i [
! i return E Returns to the preceding menu.
| 1
| T J
1
P i - :
I Linear i Reference lavel data are indicated in volitage on the
' 1 screen.
i_ _________ _i Since conversion is made from a dBm unit scale,
: | some slight error can arise.
e a
E E ® 1 E Displays data between 0 V and REF level
! ! tlinearty. Data are displayed in (REF
! o2 level/10)/Div form.
2
E x o 1 Data display is scaled up twice on a base
! i of REF level. Data are displayed in (REF
: | level/20)/Div form.
1 [ -
I{ % 5 ! Data display is scaled up five times on a
; ! base of REF level. Data are displayed in
! I (REF level/50)/Div form.
1 fo—mmmm———
i % 10 _i Data display is scaled up ten times on a
! ! base of REF level. Data are displayed in
! ' (REF level/100)/Div form.
SR
| i feUM 1 Returns to the preceding menu.
! 1 i
! ’ ;
* ___________

7-8 | Oct 13/95



H3263 CPERATION MANUAL
1. Functions of Fundamental Keys

|

E Units '{ The units for the reference level, the display line and
: ! the marker level can be selected from the following
b I menu.

o e v e -

l ;

1 b o e e -

: | |

| , dBm [

| i 1

1 1 i

1 i !

1 fr e e -

| Py

i dBmV E dBm +47 dB
: |

] b e - -

I DR -

: E

! 9BV 1 gBm +107 dB
| |

! R -

i b e -

i l :

! dByVermt i gmm +113 dB
l :

I emmemmmmm - ™

! b

! ]

: aBpW 1 dBm +80 dB
I

| R :

! B e —— =

! i 4Bm

! Watts E 10 "0 MW
1

: ! !

T Fmmmmmm—— -~

1 b it o “

| 1 i

} I Volts !

1 | 1

f | 1

t t L

S .

i

]

b o o e ‘

]
Ref Offsat | Whan ON is selscted, the offset level of the reference
— ! level can be set in the range of 0 to £100.0dB in
]
le-?ﬂ.! logarithmic {dB} scall only.
When OFF is selected, the ofiset is canceled.

Reference level (dispiayed)
= Refsrence level (set) + Offset

Oct 13/95 7-9
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1, Functions of Fundamental Keys

B Resolution Bandwidth (RBW)

Eng}o 3= AWt @ ATa WG 2.2 ;&M ——
DELTA MKR Noran| MR
2o K

/f\\ [
L

/ \ -

. ) l’n \\w i Multi M!(R“1
WER OFF
CENTER 30.000G00 HHz SPAH 20,00 kHr wora 1/3

Ry 300 Hz viW 300 Hz S D0 e ATT 10 48

Figure 7-6 RBW : Maximum -iF Bandwidth which can separate

two Signais

When RBW is set very narrow, the resulting. spectrum is also very fine in
detail and has increased resolution of the spectral components. Thus, it
is possible to separate a signal from neighboring noise, or two closely
spaced spectral components. But as RBW is decreased, it takes an
increasing amount of time to sweep through the same frequency range. If
the sweep speed is too fast, the signal level measured at each frequency
drops and an UNCAL message appears on the screen.

BW

Mmoo e

RBW can be set from 300Hz to 5MHz (from one to
three step). Initial sefting is AUTO and an optimum
RBW is set corresponding to the frequency span. (In
the case that RBW is set in 200Hz, the accuracy of
the band, the accuracy of the level and the noise level
have no regulation. The display image is "!RBW
200Hz" in this case.)

Sets RBW ratic corresponding to the span. :
When RBW is set to AUTO, RBW is automatically set
corresponding to the span at the ratio specified here.
The ratio can be set from 0.1 to 0.001. Initial setting
is 0.01.

e i v —

Hessets RBW to the initial setup state.

Returns to the preceding menu.
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B Video Bandwidth (VBW)

Tue 1894 Mowv 15 14:09 Level
REF -30.0 dba AW ite B_Blank
HO dB/
: dB/div
REF| LENEL
=3 B
T
/ Lirsar
Units }
Ref DFfset
s 1 Con I
1.00000 GHz . SPAN 20.00 MHz
RBW 300 kilz VBYW 300 kMz _ SWP 50 ws __ ATT 16 dfl
Figure 7-7 VBW = 300 kHz
Tue £994 Now 15 14:10 7 gy
REF -30.0 dim AW ita H_Blank
HO o/ . Raw
WHL
VBWi !
3 KHZ

| |
i —
/ \ Ve

N | Ao 00
VBWXRBW}

ALL Auto

CENTER 1.0000C 6Hz SPAH 20.00 WHz raturn
REW 300 kite  »VBW 3 kHz Swt BG we alT 10 a8

Figure 7-8 VBW = 3 kHz

VBW is used to average the input signal to reduce the noise on the signal
or to reduce the noise floor. This can be useful when searching for a
signal buried in noise, etc. Noise averaging is done by low pass filtering
the signal. S/N ratio is improved by approximately 10 dB.

To do this noise averaging most effectively, VBW must be chosen based
on the RBW setting. (Generally, a VBW of 1/10 or less of the RBW is
desirabls.)

If the VBW is sst too narrow, the spectral levels measured will decrease
from their true values because of the low pass filter time constant and
UNCAL message will appear on the screen. in such a case, increase the
sweep tima.

Oct 13/95 7-11
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BwW

T""J""W
E vBW E VBW can be set in the range of 1 Hz to 5 MHz(1-3
: L | ! step). Initial setting is AUTO, RBW = VBW.
E. _________
|
b e e e

VBW : RBW Sets VBW ratio corresponding to RBW.

When VBW is set to AUTO, VBW is automatically
operated according to the span at the ratio specified

here.
The setting value is 1,3 step from 3 to 0.003.
The initial setting value is 1.
e =
Set Default ! N
| Resets VBW to the initial setup state.
: .
b
I =
r

Returns 1o the preceding menu.

Kot mam s e v s o m im

Pressing this softkey sets all of the coupled functions
(RBW, VBW and SWEEP TIME) to AUTO based on
the current span setting.

__________

__________

Returns to the preceding menu.

__________
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1. Functions of Fundamental Keys

Il input Attenuator (ATT)

Jul 26/96

ATT is used to protect the instrument input section from damage; to
attenuate the input signal amplitude to a level where it can be measured
easily; and finally to reduce undesirable distortions that could affect
measursments.

ATT can be set in the range of 0 to 70dB. However, the value less than
“i
the | Min ATT |cannot be sei.

] i
1 ?
B o o v e e ot o e -5

Initial setting is Auto (10 dB). In AUTO mode, an optimum attenuation is
autormatically set depending on the reference level.

ATT

{ menu for Auto and Manual range. The minimum
i attenuation value is limited to 10dB, so, 0dB cannot be
]
f

|
3
]
]
i
!I:::::::::: Minimum attenuation value is set in the Min.  ATT
|
}
L set for Auto range.

For manual attenuation, 0dB range can be set.

When Default is selected, the minimum ATT is set to
10 dB.

This function is used to protect the input from damage
and to minimize errors with level and distortion
measurements.

-

!

|

i

i

i

i

|

1

1

i

1

{

i

 Example :

1 # For the level measurement, set Min ATT so that
! the mixer input level will be -10 dBm or less.

; (Min ATT = Signal level + 10 dB)

: & When distortion is measured, set [Min ATT=Z
: Signal level + 30dB].

! In the case of under the lower limit frequency of
! preselector, set [Min ATT = Signal level +
} 10d8].

L

|

I

I

I

]

L
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I Input Key
nput
T “'"l'“"”u .
I Offset |  Seis the offset of reference level in the range from O
! | to +100 dB.
o | orr ]|
gy
i Display reference level
I = Reference level (set value) + Offset
|
i
|
! Example :
{ This function is convenient when a fixed attenuator is
! connected to the input for measuring a high power
! signal.
! For example, when +30 dBm signal is measured with
' a 20 dB fixed attenuator inserted, screen display
d becomes +10 dBm. When the offset of reference
' fevel is set t¢ " +20 dB", +30 dBm can be read for
' the measured signal.
i
o oy
E Correction ; 529 (I:a:sl corraction is executed for each specified
| Factor quency.
I I
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Il Correction Factor Function

Oct 13/95

INPUT |—»I Correction

Edit

1. Functions of Fundamental Keys

The correction factor function corrects
the level in the specified frequency
range.

The maximum points of frequencias in
which the level is corrected is 51
points. The lsvel to be corrected is set
in dig.

The corrected level of the not
specified frequency is calcutated with
linear interpolate method.

The character "CFa" is displayed on
the left upper side of the scale when
the correction function is turned ON.

Selects "ON/OFF" of the Correction function.

Displays the sub menu to execute the Correction table

data.

1
I
INSERT {
!
1

OVERWRT

- o — s on

Switches the input mode (INSERT) and
the changing mode (OVERWRT) of the
table data.

i is input in order of the frequency and the
fevel in the input mode. In the changing
mode, the data that has bean input can be
changed.

Switches the input iterns (frequency and

correction level).

Deletes the marked line.

Erases the correction table data.

Returns to the preceding menu,
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1. Functions of Fundamental Keys

Returns to the preceding menu.

< Example of the Table Data and the relationship of the level to be

L retun !

I ]

I 3

e
corrected >
1. 810.00MHz
2. 950.00MHz
3. 1030.00MHz
4. 1700.00MHz
Note

dB
+0.50dB 0.5 “‘*‘.7'& ““““““““
+0.30dB=0Hz 0 2
+0.50dB - ]
~0.25dB 0.5 |emmmmmmm et e o
0
—f 3GHz

1. Input correction data is sorted in increasing order of frequency.
2. If two correction levels are set for the same frequency, a first-
set correction level is effective. (In the example (1), the
correction value of 12 is L1, and L1 in the example (2).}
Further, if three or more corrgction levels are set for the same

frequency, only the first and iast data are effective.

(1)

f1
f2
12
13

B

(2)

1
2
2
3

BLh

Ly
L1
L2
L1

L1
L2
Lt
Li

L2

Lt ¢——r——0

1 74 i3

L2
[& L}
1 2 3
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2. Functions of FORMAT Mode

Feb 21/96

Figure 7-8 FORMAT Key on the Front Panel

FORMAT

Trace

e e e e

Displays trace softmenu.

Displays a menu io set the detector.

Display line is a harizontal line for comparing
waveform levels. When turmed ON, display position
can be changed with data knob, step key or ten-key.

Displays a limit line creating menu.
Frequency data and time data are chosen according to
the spectrum analyzer setting.

inputs a label.
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2. Functions of FORMAT Mode

I Functions of TRACE mode

The instrument provides two trace memories, A and B.

The A memory has two modes. In the Write mode, the new data from
pach sweep writes over the data from the previous sweep. In the View
mode, waveform can be stored and displayed on the screen.

The B memory has only the View mode for storing and displaying the
waveform, Once a waveform has been stored in B memory, it can be
manipulated with any of the many buili-in waveform calculation functions,
and can be used for making various waveform comparisons.

The input signal first goes through the RF/IF section. Next it is detected
with a .LOG/LIN amplifier, and then converted with an A/D converter. The
digital data is then stored into the trace memory, where is can be
controlied by the CPU, and finally disptayed on the color LCD display.

CAUTION ¢

The B memory does not have a Write mode in which the new data
from each sweep overwriles the previous memory data.

Before performing comparison of iwo waveforms, slore the trace
data into the B memory (Store B) once.

@ Modes of Trace A (Does not apply to the trace B)
FORMAT T -

| Sets the Write mode.
; The new data from each sweep updates the A
E memory and is displayed on the screen.

i Sets the View mode.
; Stops the Write updating data; and holds displays
1 the last frace data is saved in the A memory.

When the View A mode is set, the contents of the A
memory are displayed on the screen.

| Sets the Blank mode.
| Erases display and saves the trace data in the A
i memory.

- e e
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2. Functions of FORMAT Mode

CENTER

Trace A

(Write mode)

WY, Trace B
{View mode}

Figure 7-10 Write Mode and View Mode

Max Hold A: Sets the Max Hold mode. (Not available
for the Trace B)

Compares the new data for each horizontal axis point
with the previcus data on each sweep and displays
the trace data with the larger value. Thus, the display
accumulates the maximum values for each point in the
horizontal axis.

Press this soft key again or |  Write A
|
|

cancel Max Hold mode.

CAUTION ¢
Selecting this mode automatically forces the
Positive deteclion mode.

@ Averaging Mode (Available only for the Trace A)

Averaging can be used to improve S/N in a shorter time than video
bandwidth filtering for noise reduction.

With averaging it is possible to recover signals buried in noise, or
quantified signals with a random component.

CAUTION ¢
Selecting the averaging mode auiomatically forces the Sample
detection mode.
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2. Functions of FORMAT Mode

Tue 1994 Hov 15 13:20 N6 &
REF 0.0 dia A_Mrite B Hlank MKR 400.02 MHz
HO a8/ -3.35 dbm VS A
ra]
aAVE A
\ Fouza ]

/ \\ AVE A
/ \ S_L:\_g!e

CENTER 400.00 Wz SPAN 10.00 Wiz roturn
BREW 300 kity YW 300 kHz = SWP 50 ss ATT 10 dB

Figure 7-11 No Averaging

Tue 1994 Mov 15 13121 AvG A

REF G.0 dtm A_AVE B Blank WER 400.02 Wiz
10 4B/ -9.52 dbm AVE A

[ ]
AVG
AR ES \ AVE b
Pause
/ i

\\ AvE A

AR T

|

CENTER 400.00 MHz SPAN 10,00 Mz return
BREW 300_kiz VO 300 kHz  SWP 50 mg ATT 10 48

7-20

Figure 7-12 After Averaging 20 Times

FORMAT pommm———— -
L Trace |
Bt ]
Vo |
|
. ST
Starts averaging.

The count of the averaging is displayed in the active
area of the screen.

The count can be set to a value from 2 to 999 with
numeric keys, step keys or the data knob. (The initial
default is 20.)

e — s
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o ottt e i e G e o Ak L LA R T T S e T e e Sk ) e e e Y P T i e

return

fm=———-r

-

__________

-

2. Functions of FORMAT Mode

Setting Pause during averaging stops
averaging temporarily and displays the
averaging count at this time in the active
area of the screen.

Pressing this softkey again to set Cont
starts the averaging from the point where
it was paused.

When Cont is set, even after the desired
averaging count has been reached,
averaging will be repeated continuously
using algorithm 2.

When Single is selected, as soon as the
desired averaging count has been reached
the analyzer will automatically leave the
averaging and sets to the View mode.
TAveraging Algorithms]

[N = n] : Algorithm 1

Yn = Sigma/n
[N =< n] : Algorithm 2

¥n = ((N-1)Yn1)/N+Yn/N

0 Current averaging count

N; Averaging count specified

Y Trace data for nth average

¥n:  Averaged data for nth average

Y Averaged data for n-1th
average

Sigma: Sum of all the data up to the
nth average

Returns to the preceding menu.
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2. Functions of FORMAT Mode

7-22

& WModes of Trace B

FORMAT

-

Displays the Trace B setup menu.
Note that Trace B does not have a Write mode. This
mode is used for two waveforms comparison.

Stores the Trace A data to the B memory,
and sets View B mode.

[spiays the data stored in the B memory
as Trace B on the screen.

Frages the Trace B data from the screen
and holds the data stored in the B

I r - = o = ——

memaory until the key is

pressed again.

Displays the Trace A setup menu.

Displays the operation mode menu.
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2. Functions of FORMAT Mode

& Operation modes

sy ]

The data for each point on frequency axis are
compared with new data each sweep is executed, and
smaller one is stored in the memory and displayed on
the screen. Therefore, the waveform becomss the
time series trace of minimum values. In this mode,
trace detection mode is automatically set to NEGA.

Exchanges the content of memory A with that of
memory B.

Or exchange the content of trace A with that of trace
B.

For each. point, displays the result of subtracting the
value of memory B from that of memory A. The
content of memory B is subtracted from that of
memary A or the result of sweep, and the subtraction
result is stored in memory A,

For A VIEW or B BLANK, the content of memory B is
subtracted from that of memory A, and the result is
stored in memory A, When trace A is not VIEW or
BLANK, the content of memory B is subtracted from
the result of sweep, and the subtraction result is
stored in memory A

For each point, displays the result of subtracting the
value of memory A from that of memory B. The
content of memory A or the result of sweep is
subtracted from the content of memcry B, and the
subtraction result is stored in memory A.

For A VIEW or A BLANK, the content of memory A is
subtracted from that of memory B, and the result is
stored in memory A, When trace A is not VIEW or
BLANK, the content of memory B is subtracted from
the result of sweep, and the subtraction result is
stored in memory A,
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E For each point, displays the result of subtracting the
; value of display iine from that of memory A.

! The value of dispiay line is subtracted from the
content of memory A or the result of sweep, and the
subtraction result is stored in memaory A.

For A VIEW or A BLANK, the value of display line is
subtracted from the content of memory A, and the
result is stored in memory A,

When trace A is not VIEW nor BLANK, the value of
display line is subtracted from the result of sweep, and
the subtraction rasult is stored in memory A.

E

return Returns to the preceding menu.
i
i

s . m m e
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2. Functions of FORMAT Mode

Il Explanation of Detector Mode Menu

FORMAT

=

Trace
Detector

Qct 13/95

P

-

e

-

-

Selects the normal (Posi-Nega) detection mode.

Selects the positive peak detection mode.

This mode is useful for level measurement of fine
spectrum and PULSED RF signal measurement
because peak of the spectrum can be detected
certainly.  In the Max Hold mode, this mode is
autormatically set.

Selects the negative peak detection mode,

Selects the sample detection mode.

This mode is automatically selected for noise level
measuremeni {dB/Hz) with a marker and for video
averaging moda.

Returns to the preceding menu.

7-25



R3263 OPERATION MANUAL
2. Functions of FORMAT Mode

B Explanation of Limit Line Menu

Noie
When the limit line is displayed in the CW mode, the judgment of
Pass or Fail is carried out every measurement sample.

FORMAT

___________

P it i e rm e

3
return | Resturns to the preceding menu.
1
1
1

____________

E Limit Line E Displays the sub menu to execute the limit line table
| Eqt | date
L e i At this time, the time domain limit line table is
: | displayed if it is in SPAN 0 Hz and the frequency
‘ i domain limit line table is displayed if it is not in SPAN
! i OHz.
- i
1
i FoTTTTTT
| Limit Line | Switches the limit line 1 and 2.
I 3
T e e e
E INSERT | 5 Selects the insert mode (INSERT) or the
! - I overwrite mode (OVERWRT).
1 peememmemeen
i
i Cursor | Toggles between frequency, ttme or level,
? Change |
1
! | Delete ! Deletes the line on which the cursor is
i Line ? piaced.
| S———
E I Table ! initializes the table data of the limit fine,
| L it
! I 1
1 | e o et 2
! A ——
! i
! 1
! i
! I
' 1
1 1
3
3
[
]
1
1
i
i
i
¥
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2. Functions of FORMAT Maode

]
|
i
| S
| % ! Switches absolute data display and relative data
: 1 display of the frequency data if it is not in SPAN OHz.
iLaes]l meL]i Switches absolute data display and relative data
pTTTTTTTT display of the time data if it is in SPAN 0 Hz.
! The relative data display is based on DELAY TIME
: when DELAY SWEEP is turned ON.
!
pTTTTTTT ]
| Y i Switches absolute data display and relative data
! ' display for the level data. The display line is a basis
| 1
{_@“TE_L_.. for marker refative data display.
i
.
' . ' Shifts the entered frequency (or time) data or level
' Shift ' data.
| METS B
]
B o o o e iy
v Limit Line
! 1 ' Bwitches ON and OFF the limit line 1.
VLon || _oFF |}
E. __________
b oo o o i s e e g
| Limit Line |
! ) : Switches ON and OFF the limit line 2.
{[_on J[orr ]|
.— mmmmmmmmmm
i
Tt
I Copy Table !
: Py i+ Copies a data table of the limit line.
] :
“““““““ )
P .
i Copy Table | Caopies a data table of the fimit line from 1
102 | o2
e
1
|
N
} Copy Table | Copies a data table of the limit line from 2
i 2to1 | tot,
D
1
1
PTTTTTTTTTS
i retum | Returns to the preceding menu.
3 [
3 3
L} E
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J Label Function

Label input is performed for the waveform display. The documentation
text can be used for a plotter output and a memory card function.

@ Labeling Procedure
FORMAT e -

f i
Press the key and the | Label  lxay in the
order. i i
The label input screen (Figure 7-13) is displayed and a label can
be entered.
fEF 0.0 dom AWrite ATk Toe 1394 v 15 BI2T Format
[0 Jd8/ ™~
Trace
Trace
Detector
[}
- [obel Edit Bisplay
VAT i
o] 1] 2] 3] a]s]cfIs]sjafejc[olefF]sfn] ] alx] LM Lo JETES
NDIFQRSHUIVH'XIY'ZabcdefghiJkl - -
!nnnpqﬂstuvuxyz_t%&H?"=| Lisit Line
AREBEEEUERERNINGREEREDRE
bonsshintir | Do —
BENTERV 1.00000 GHr SPAN 20.00 MHz
RBW 300 kitx YBYW 300 kHz SWe 50 es ATE 10 d8
Figure 7-13 Label input Screen
With step key and data knob, set characters.
Pressing the step key moves the cursor vertically.
Turning the data knob maves the cursor horizontally.
Pressing the data knob defines the input characters.
CAUTION f
B -5
Press | _ key to correct or delete the input characters.
ENTER

Press| Hz [key to input characters.
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3. Functions of MARKER Section

Normal marker and A marker can be placed on the frequency being displayed, and the frequency and
the level data at that point are displayed.

B Marker ON

Jul 28/85

Figure 7-14 MARKER Section Key on the Front Panel

@ RNormal Marker and A Marker

MARKER
ON

Pressing the "ON" key turns the marker ON: the
marker (@) is shown on the waveform, and the
frequency and leve! parameters at the marker position
are displayed on the screen.

The marker can be moved with the numeric keys and
units keys, the step keys and the data knob.

Displays the normal marker (#).

Displays the A marker ( X ) at the same place as the
normal marker, The relative differences between A
marker and normal marker in frequency and level are
displayed in the marker arsa.

Data input for the frequency difference between the
two markers can be made with the numeric keys and
units keys, step keys and the data knob.

Doing so, the normal marker moves with & marker
fixed.
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B Signal Track Mode

In this mode, the peak level of the signal on which a marker is displayed
is detected on each sweep, and then the center frequency is moved to
that frequency. This is useful to track and analyze the signals with drifting
frequency. The condition for detecting a signal is dependent on the
"PEAK A Y div" setiing.

MARKER
ON
i Took |
! Sig Track i When ON is selected, the signal track mode is set,
' on J[Corr ]t i the span is set o narrow in the signal track

——————— —— execution, span can be changed in steps by the
AUTO ZOOM function. However, AUTO ZOOM
functions only when span is changed with numeric
keys and units keys.

When OFF is selected, the signal track mode is
canceled.

J§ Peak Search

SRCH Finds the highest level of the waveform being displayed,
and moves the marker there. Displays that frequency and
level.

If a measurement window is ON, then the peak search is
performed inside the window.

@ Explanation of Next Peak Search Menu

MARKER o e
I Peak I
ON sy .
o

Next Peak Moves the marker to the next higher peak from the

current marker position.

__________
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3. Functions of MARKER Section

Moves the marker to the peak with the next lower
frequency than the current marker point.

Movas the marker to the peak with the next higher
frequency than the current marker point.

Moves the marker to the lowest level of the waveform
being displayed.

Moves the marker io the next lowest level than the
current marker point in increasing level order.

Enables continuous peak searching.

When ON is selected, a peak search is done after
every sweep, and the frequency and the level are
displayed.

When OFF is selected, the continuous peak search is
canceled.

Displays menu on the following page.

Sets the amplitude condition for next peak search.
For further details, refer to Page 7-32.

Changes the peak search level.
For further details, refer to Page 7-33.

Returns to the preceding menu.

Feturns to the menu on the previous page.
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@ Amplitude Condition for Next Peak Search

MARKER

ON .-.a..l: Peak Lo

condition for the target waveform with numeric keys
and units keys. For example, entering "1div"
corresponds to 1 division on the horizontal axis.

In case of the signal shown in Figure 7-15, it is
necessary to ireat each signal as a single amplitude
(target for the next peak search) so that the next peak
search can be executed to find the entire waveform
amplitude data.

1
Peak ! To execute a next peak search, set up the amplitude
i
1
!

O

) Tue 1994 Hov 15 20:17
0.0 dow bweite B Black WER 900 0506 Mz

%Fdﬂ! -10.52 dBa
DELTA ¥
Cerdt

{{‘HL. |

e =

1.0000000 Gz SPal 100.0 kHz nore 2/2
300 Hz VEW 300 Hz S 2.3 s ATY 10 48

Figure 7-15 Next Peak Search Execution

Thus the target waveform for the next peak search as
a AY can be set by using the amplitude value (div}).
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2, Functions of MARKER Section

® AY Setting

Peak point / C

A
B\%Fall level

Rise level —> .
- )
- et

." A "~

@

Figure 7-16 AY Setting

The waveform B rises from the point U and falls from the highest priority
point (peak) to the point @.

If the value for AY is set even much lower than the rise or fall levels, the
waveform B will be recognized as peak 1o be measured.

If the rise or fall level of waveform is higher than the level of AY which
has bsen set, the waveform data is always an object for peak search.

@ Peak Search Level Changing
MARKER

]
ON .._,..: Peak bl more 1/2

|
| The reference Jevel of the next peak search can be
1 I H | . .
tow || changed with the display line.

ALL : Executes a next peak search for the complete
display. ({initial state)

Up: Executes a next peak search for levels above
the display line. (See Figure 7-17.)

lLow : Executes a next peak search for levels below
the display line. (See Figure 7-18.)

To select Up or Low, adjust the level when the display
ling is ON.
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< Display Line Setting >

FORMAT
1 . 1
—= Display L. Data adjustment
I Line i
3 i
L_on ]l ore 1
Tua 1994 Mov 15 13:30 Paak
REF Q.0 dier A_Write B_Blank MKR 397 Mt
HO dB/ BL ~50.0 die 19.82 o8 Pask
T Daltn Y
VBREKER
13l Mube Seacch
all
[ I [ ! ! [ [ ! 1 i 1
BTART 350 WHz STOP 1.500 Gtz
(*REY 300 kHz VBY 300 kHz _*SWe 2.0 35 ATT 10 dB

MATL NARKER £IST

1: 397 Hhz 49,82 dB
%: 799 ¥He 7.05 dB
a:
5:
'? return
8:
10:
A wors 2/2
Figure 7-17 In the Case of Up Setting
Tue 1994 Hov 15 13:31 {7 peak |
REF 0.0 dEw A Write O _Biann WRR 1,190 ol
ko a/ M 50.0 die ~10.T1 &8 Pk
Dalta ¥
DELTA
1.L-S1dine H  Search
j ; o
[ I I I | ! | i I I |
TART 350 Wiz STOP 1.500 6Hz
REW 300 kHz  VOW 300 kitz =5WP 2.0 8 ATT 10 o
METT HARKER LEST
i 1.193 64= -10. 77 dB
2: 500 Wiz -16.04 d8
3:
4:
5:
g' raturn
8:
g:
12 Bore 2/2

Figure 7-18 In the Case of Low Setiing
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3. Functions of MARKER Section

With multi-marker function, maximum 10 markers can be displayed.
Thus, frequency and level values at multiple points can be measured at

the same time.

One of the maximum 10 markers bacomes active marker, which can be
moved with ten-key, step key or data knob.

MARKER

ON |l Multi MKR
i
i
!

___________

e

__________

-

______________________

______________________

kzach time this key is pressed, marker No.
displayed in a field in the menu is
incremented by 1 up to 10, and then
retumns to 1.

Displays marker of the number selected

___________

___________

o o ey

__________

———————————

___________
o o =y

1 I
marker No. displayed in | MKR NO |is

i I

1 |

P =y )

decremented.

7-35



R3263 OPERATION MANUAL

3. Functions of MARKER Section

7-36

[ .

L L ]

Changes over active marker among the
markers displayed on the screen. Each
time this key is pressed, the marker No. in
the MKR NO menu changes in ascending
order, showing that the marker is currently
active.

Reset MKR | Deletes all other markers, displaying No. 1
marker only.

|

Reset MKR ! Returns to the preceding menu.

When turned ON, fists up frequency and level of all
marker positions automatically displayed on the
screen.

Displays 10 markers, and lists up their values in the

order of waveform peak fevel.

Displays 10 markers, and lists up their values in the
order of peak point frequency.

Delstes marker list and all displayed markers.
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3. Functions of MARKER Section

Sets the current marker data (frequency, level, A, etc.) as the data for
some other function.

MARKER

1 [} i
ON |—si more 1/3 L., Marker=

- YO

hn

o e o oy

Sets the center frequency to be the active marker
frequency.

Sets the reference level to be the active marker level.

SHets the cenier frequency step size to be the active
marker frequancy.

Sets the frequency span to be the A marker
frequency.

Returns to the preceding menu.

Displays menu on the following page.

Sets the center frequenicy to be the A marker
frequency.

Sets the center frequency step size fo be the A
marker frequency.
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0
I Sets the marker step size to be the active marker
MKR Step i frequency.

-
E ' Sets the marker step size to be the A marker
! MKR Step |  frequency.
! ]

i

return ! Returns to the preceding menu.
i
|

Returns to the menu on the previous page.

& MKR=-CF,MKR=>REF Function

=CF Moves the marker to the maximum level of the waveform
being displayed, and sets the center frequency to the
frequency of the marker point.

=RL Moves the marker to the maximum level of the waveform
being displayed,and sets the reference level to the level of
the marker point.
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MARKER

e

i
ON ] MOre 1/3
|
{
i

@ i o 22t o e e v e T e = e e e i o o e e e ok

3. Functions of MARKER Section

Stores the frequency and level of displayed delta
marker and fixes the marker at the absolute position

on the screen.

Therefore, even when center

fraquency ar reference level is changed, the marker
data is displayed based on the frequency and level at
activating this function.

Displays the frequency or level difference between the
reference marker and a marker displayed at X dB
lower (or higher) position. X dB value can be set in
the range from 0 to +/-dynamic range on the screen.
Initial value is 3 dB.

-t e om

[ —

- ——y

Disp Mode

Moves the marker to a position X dB lower
than the reference marker.

Moves markers on the left of the
reference marker to a position X dB lower
than it.

Moves markers on the right of the
refarence marker to a position X dB lower
than it

Select marker display methed for X dB

Down operation.

REL : Display delta markers and the
relative difference between two
markers.

ARS.L :Display normal markers and the
value of left side marker.

ABS.R: Display normal markers and the
value of right side marker.
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3. Functions of MARKER Section

7-40

e

! 1/Delta MKR |

RN

=
S
]
4
0]
o
el

T

__________

L

When turned ON, continuously executes X

1
]
]
] .
[ _on [ orr ]! dB Down. Obtains the peak of waveform

for each sweep, and calculates the marker
down from this point. When turned OFF,
cancels the function.

Returns to the preceding menu.

v

Displays the inverse number of displayed delta
marker. This function is useful for obtaining the
modulation frequency when a modulated signal is
demodulated in zero span made.

Sets the step frequency to move the marker with the

step key.

AUTO: Span bacomes one tenth in the level.

MNL Sets the step frequency. Furthermore, it can
be sat as the time data in zero span.

Switches the display of the marker level between
relative and absolute value.

REL : Displays the level difference between the
normal marker and the delta marker when the
delta marker is turned ON.

Displays the level difference between the
display line and the marker when the display
line is turnad ON.

ABS : Displays the valua of the normal marker when
the delta marker is turned ON.
Displays the value of the marker independent
of display line when the display line is turned
OM.

CAUTION ¢

When both. the defta marker and the display line
are turned ON, the delta marker takes priority.

Displays menu on the following page.

Switches the trace (A and B) in which the marker is
available when both the trace A and B are displayed
simultanecusly. (However, it is only when the one

screen is displayad.)

Returns to the menu on the previous page.
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3. Functions of MARKER Section

MARKER
ON

Erases all markers from the display. If there are any
marker related functions active, set them OFF,

Functions which will be turned off are:

Counter

Sound

Signal track

Power Meas

Noise/Hz

Delta marker
Continuous peak search
Continuous dB down
Multi marker list

® & 5 ¢ © 2P 06 @
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4. Functions of SWEEP Mode

Figure 7-19 MARKER Section Key on the Front Panel

B Sweep Key

7-42

® Explanation of Sweep Mode Menu

SWEEP I Sweep Mode

i
i
i
-

I
b Gated Sweep

Window SWP |

[ON J[oFF ]|

Displays the sub menu to execute gated sweep.

Performs a swesp in the measurement window.

Returns to the preceding menu.
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SWEEP st

4. Functions of SWEEP Mode

Function
Sweep {1 Gated E
Maode E E Sweep E

- e ad

! Gated SWP

 [on (o] |

S

Gate Source |

EXT Trigger {

o o e e AN L -

1 Siope :
Inaeal

R )

L mu an aw e e e

(Gate position and gate width are set up for the gated
sweep.
POS is selected then gate position (delay time) can be
sat up.
WIDTH is selected then gate width (gate time) can be
set up.

Selects ON and OFF of the gated sweep mode,

Sets the gate signal source to the internal IF signal.

‘Sets the gate signal source to the external signal

which is input into "GATE IN" connector on the rear
nanel. (This mode is selected in the initial state.)

External signal is set up for the gate signal source.
External signal can be input to "EXT TRIG" connector
on the rear panel.

Selects the polarity of the external trigger signal.

Returns to the preceding menu.
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@ Explanation of Trigger Menu

SWEEP

e Tie |

[ —————

Trigger
Source

Displays a menu for trigger condition

I
i
I
E
' setup.

SR P

e

L

Automatically repeats internal sweeping.
mode)

(Initial set

Repeats sweep synchronized with AC supply
frequency.

Begins the sweeping depending on the level of the
video signal.

Sweep is confrolled with the external trigger. Trigger
is executed when TTL level signal is applied to the
EXT TRIG terminai on the rear panel and the signal
falls from High to Low (-} or rises from Low to High

(+).

Selects the polarity of an external trigger signal.

Returns to the preceding menu.
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® Explanation of Trigger Level Menu

____________

F
SWEEP L. Trigger ! Sets trigger level of the trigger source
' Level | selected from Trigger Source menu.
leeemma—..t The level data set here is valid only for
T YIDEQ trigger.

! 1

bo20% Sets trigger level at 20% position of the display.
i i

3 i

e

§

3

poTT T

'} Middle | Sets trigger level at 50% position of the display.
i 5

! [

AN

1

1

poTTTTTTTS

: Y % | The active display of the current data appears.

! ! Set a trigger level to an arbitrary position with ten
e keys, step keys and a data knob.

i

b o e e o o o g

1

1

|

1

]

!

3
return i Returns to the preceding menu.
1
i
i

e o e e e e
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"»" is appeared on the scale of the left side of the screen to show the

1 [ . !
position of the trigger when the keys of i 20% ; : E Middle E ,
pommmmnman ; i N !
1 Y, G EmmmTmmmooee Soommomee -
and | i are pressed. The trigger level can be set by the data
e :
knob, the step key and the ten kays.
REF 6.0 dbm A_w-1ts B, _Blank Lo 1994 Mov 35 13124 [ T yger
10 aB/
Fres Run

l ]

il ki Line

,;‘: ! ii Ext

I Slope

; |
; s : -1
[ < i i H f !
i i | ! : i i

: : ! ‘ i !
CENTER 400 000000 HHz SPAN 0 Hz return
REW 300 kHz _ VBW 300 kHz _ SWP SO ms _ ATT 10 dff

Figure 7-20 Trigger is made at the waveform being displayed

B Explanation of START Lamp (LED)

In the case that "Trig Source” is in the Free Run setting, the START
lamp is turmed on when the sweeping begins and it is turned off when the
sweeping stops except in the case of Free Run setting.

Explanation of sweep indicator.

The sweep indicator turns on from the sweep start and turns off at the
sweep end.

In the gated sweep, the sweep indicator turns on during the sweep even
though the gate is switched on or off,
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B Sweep Time

Tus 1994 Nov 15 14:48 [ o
FF 0.0 AW Tte B Biank Sup Lime
Ho o8/
Swp tine
Wi
RB

344

/ \ AL Auto

1.0000000 G SPAN 740 kHr return
MREY 10 kHz _ #VBW 300 Hz SWP 500 ms  ATT 10 dB

Figure 7-21 SWP = AUTO (500 ms)

Tua_ 1994 Mov 15 16019 -
EF 0.0 & A ita B_Blark Sop Tiae
o a8/ : N -
Swp Tine
AUTD
SWP
(3% 13-
il

\ ALL Auto

P —— m————————

CENTER 1.0000000 GHr SPAN 740 kHz retuwn
PRAW 10 kHz  aBY 200 Hz  eSW0 50 s ATT 59 <8

Figure 7-22 SWP = 50 ms

When sweep is too fast to display the signal (settling time of the filter),
the level display has a error and the UNCAL message appears on the
center of the screen. In this case, increase the sweep time.
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4. Functions of SWEEP Mode

® Sweep Time Setup Menu

-----------

___________

Bl Sweep Mode Switching

7-48

SINGLE

START
REPEAT

STOP

SWP can be set between 50ms and 1000s.

(Burst envelope measurement of Transient mode is
between 50us and 2s.) At AUTO initializing, set the
range automatically depending on for Frequency span,
RBW, VBW, efc.

Relationship among frequency span, RBW, VBW and
SWP in AUTO setting

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

Pressing this softkey sets all coupled functions (RBW,
YBW and SWEEP TIME) to AUTO mode with a
reference of the current span setting.

Returns to the preceding menu.

Forcibly resets the sweeping even if it is in progress, and
stops sweeping until the next pressing of this key. In the
case the trigger condition is Free Run, sweep is
performed once at the time of pressing this key. In the
other case, sweep is performed once if the trigger
condition is satisfied after pressing of this key.

If this key is used to execute MEASUREMENT function,
the specified measurement is executed once.

Switches the sweep mode to Continuous or Stop.

When START is set, sweep is performed continuously in
the trigger condition of Free Run. In the case of the other
trigger condition, sweep is performed at every time the
trigger condition is satisfied.

When STOP is set, sweeping is reset even if it is in
progress.

If this key is used to execute MEASUREMENT function,
the specified measurement is executed repeatedly.
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5. Functions of MEASUREMENT Section

S8 MEASURMENT SSSSERERIEI:

SPECTRUM

O

)

SAVE  ADVAXCE

() ()

Figure 7-23 Panel Keys in MEASUREMENT Section

I Function of CW key

OCct 13/95

This key is used analyzing continuous wave signal by conventional

spectrum analysis.

___________

Transfers to CW analysis mode from TRANSIENT
analysis made.

Searches the maximurn level of displayed signal and
displays a marker on that point as well as the
frequency and level at marker position.

Displays the menu for operating the counter at
specified point.

Displays the menu for measuring power.

Displays the menu for simple spurious measurement

using the marker’s peak list function.

Displays the menu an the following page.
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5. Functions of MEASUREMENT Section

7-50

i 1 :
I Sound ! Displays the menu of sound functions (AM/FM signal
' I demodulation functions).
[ A
i
i
PTTTTTTTTT 3
! Noise/Hz | Displays the menu of noise measuring functions.
| |
1 i
l— uuuuuuuuu -
I
|
b -
more 2/2 Displays the menu on the preceding page.

& Counter function

Counter function accurately measures the frequency of signal at a point
where the marker is positioned. This function measures not the
frequency of the marker itself but the frequency of the signal on which the
marker is positioned. Therefore, it is unnecessary to move the marker on
the peak of spectrum. However, displayed amplitude value corresponds
to the maker position.

In normal maker mods, the frequency for marker position is displayed by
calculating the marker position on frequency axis from center frequency.
On the other hand, in counter mode, the frequency is directly measured
with tha frequency reference accuracy.

With software menu maximum 1 Hz resolution can be set. Increasing the
resolution of the counter leads to longer gate time and longer sweep time.
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CW  [es! Counter

% Functions of MEASUREMENT Section

1 kHz

e e b d

100 Hz

RSV VO

3
]
]
10Hz |
]

e —rn e

1 Hz

i na ok

i

[

CAUTION !

Sets the resolution of frequency counter to 1 kHz.

Sets the resolution of frequency counter to 100 Hz.

Sets the resolution of frequency counter to 10 Hz.

Sets the resolution of frequency counter to 1 Hz.

When turmed ON, starts frequency measurement with
the counter.

Used to move the marker in order to change counting
paint.

When pressed, the marker positioned on the currently
frequency counting position can be moved with ten-
key, step key or data knob.

Returns to the preceding menu.

1. In the following cases, frequency counter mode may not display

correct value.

& When span > 1 GHz
@ When the difference in noise level from marker point value is
25 dB or less

mode.

Freguency counter mode cannot be used with SIGNAL TRACK
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& Measurement of power

Selects power measursment mode.
Power measurament is a function to
e ____ ¥ pbtain the power of a signal displayed
T on the screen and useful for
mgasuring the power of wide band
modulation wave.
Execute "PBW" of "CAL" bhecause
RBW also must be correctad.

CW  |—

i Measures power in a specified bandwidth in the

' window.

' {Executes the operation of the window span and RBW
oo from the value of the average electric power in the

‘{ winidow to have the sum total.)
L

: i Measures the total power in the entire measuring

: f span.

; E (Executes the operation of the measurement span and
RBW from the value of the average electric power to
have the sum total.)

i Measures the power averaged over the entire

: Measuring spar.

! (Converts the data of all the displayed points (dBm)
into the trug number of the electric power dimension
to have the average.)

e e

Measures peak power.
{Moves the marker to the peak point and has the
electric power.)

e o o e

Returns to the precading manu.
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5. Functions of MEASUREMENT Section

@ Spurious measurement

i
CW  Len! Spurious | Selects spurious measurement mode

i v (display of peak list).

T

- - )

Lists up peak values from high to low frequency in

order.

Lists up peak levels from high to low levels in order.

Cancels displaying the peak list.

Returns to the preceding menu.
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$# Sound function

- e Ew mE sy G ey e e e e e

CwW ____;,.5 more 1/2 ?rm_____)..i Sound E
i 1
i 1
1 1

I
! Toggles over between AM and FM.
i AM:  Demodulates AM wave .into audible sound via

1
1
1
l
e internal speaker.
f FM:  Demodulates FM wave into audible sound via
E internal speaker,
L_____m”m_j
Volume | Changes sound volume in 8 steps (1 to 8) with data
i knob, step key or ten-key.
]
S
|
o= m
MKR Pause !  Sets pause time, which is displayed on the screen.
Time ! Stops sweeping at the marker point for specified
r_______m_.! PAUSE time. FAUSFE time cah be set in the range
: from 100 ms to 1000 s with data knob, step key or
: ten-key.
e
1
Squelch | When turned ON, an arrow mark (») appears at right
= I - . N 3
on [ore] s on the scale in the screen, disabling the demodulation
_,.! of the signal which is lower in level than the

SQUELCH level.

Cancels sound mode and returns to the preceding
menu.

____________
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@ Noise/Hz measurement

CW |l more1/2 i Noise/Hz
1
i
i

o o ik ot i o e el

__________

__________

__________

——

Sets REF LEVEL. to dBm to measure noise level.

Sets REF LEVEL to dBuV to measurs noise level.

Displays a fixed delta marker at active marker position,

entering dBc/Hz measuring mode.

Cancels noise measuring function to disptay the menu
on the preceding page.
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M Function of TRNSIENT key

7-56

TRNSIENT Select TRANSIENT mode to perform burst and
modulation waveform analysis in the time domain and
envelope analysis in the frequency domain of a burst
signal. This is used exclusively from the conventional
spectrum analysis mode (CW maode).

___________

1 1

| Burst Env | This is used when performing waveform analysis of
Lo

Py

I Power ! This is used when performing average slectric power
| : measurements of the burst pulse in the time domain.
b e

P

! Spectrum | This is used when performing measurements in the

! ! frequency domain (spectrum due to modulation and
b due to transients) and when performing spurious

d measurements.

|

T

| Setup STD | This is used when setting parameters such as

' i specifications for the measurement signal and
o transmission direction.

CAUTION {

in general, operations in TRANSIENT mode are performed using
soft keys. The foliowing keys which can be used when performing
conventional spectrum measurements (in CW mode) cannot be
used in this mode.

SWEEP, INPUT, FORMAT, WINDOW, —CF, —»RF

Also, only settings made using numeric values, knobs, and arrow
keys can be made for the following keys (the corresponding soft
key menu will not be displayed).

FREQ, LEVEL, SPAN(*1), ATT(*2)

(1): SPAN can only be used during frequency domain
measurements.

(2) : ATT can only be used when the setting is MNL.

All measurements are started and stopped using the SINGLE/
REPEAT keys. Be sure that the system is in stop mode when
changing measurement paramelers.

When using the external trigger, input a trigger signal with the TTL
level into the external trigger input terminal on the rear panel.
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Il TDMA waveform analysis and burst envelope waveform dispiay

e TDMA waveform analysis Function

TRNSIENT F—a! Burst Env | Select the TDMA waveform analysis

: Spectrum fun'Ction. ]
L It is possible to measure temporal
T waveforms anywhere in the range 50us

to 25 using the | SWP T | key.

A template {limit line) conforming to all ETSI specifications is
automatically displayed, and the burst pulse is judged for
Pass/Fail.

NOTE: No template wili be dispiayed if the limit line
mode is OFF or if 2 limit line defined by the user
is selected bul no user definition table data exists.
The rising edge position and wave level of the
iemporal waveform displayed does not
necessarily match standard template (limit line)
values,

In order to use this function efficiently, it is
necessary to adjust the horizontal (time axis})
positions and vertical {level) positions of the burst
pulse and tempiate.
This is used to adjust Shift X of the Trigger
Position and limit line in the horizontal direction
and Shift Y of the limit line in the vertical direction.
Once these setiings have been made, subsequent
measurements can be made without having 1o
make the adjustments again. If specifications
{GSM, DCS1800, DCS1900) have changed,
however, it will be necessary to make re-

. adjustments.
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FEF §4.0 dba AW ita Tue 1995 Wor 54 Burst Enw
10 B/ puto Level
Set
oW, & | SR
I I
) ™
I Trigger
Setup
Gated )
" Spactrum
Display
Control
— AVG Timas
(W OFF.
A Ao q sl
Limit Line
PASS
CEHTER 900.000MHz SPAN O Hz Quit
*RBW 00 kHz #VBY 300 kilz_ ASWP 700 pa  ATT 30 dB
Figure 7-24 Power Template Measurement Screen
Y

[ e ot e -

Auto Level
Set

Internal reference level (REF LEVEL) for the time
domain waveform analysis and frequency domain
waveform analysis is optimaized in response to the
measurement signai and is set.

E A Dialog Box for trigger setlings will appear. It can be

' used to set trigger source, trigger level, trigger position,
_________ 1 and delay time settings. When making settings, select
' the parameter ta be set using the step key and select
the parameter vaiue to be set using the data knob.

After parametars have been selected, you can set them
ENTER
by prassing the data knob or pressing the Hz

key. The Dialog Box will disappear either of these keys

=

]

I

I

I

1

|

|

1

1

1

i

3

I

3

£

E

! is pressed.

! Trigger: Selects the trigger source (signal from which
! synchronization is taken) for controlling the
' measurament timing for the burst signal or
! other.

! Free Run:  Selects asynchronous

' measurement mode. (Msasure
{ using internal measurement

' timing.)

; Video: Selects a measurement mode
! synchronized with the internal
% Video signal.
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5. Functions of MEASUREMENT Section

IF Signal:  Selects 2 measurement mode

Ext:

synchronized with the internal 1F
gignal {21.4 MHz).

Selects a measurement mode
synchronized with a signal input
from an external source (EXT
TRIG connector on the rear
panal).

Slope:  Select whether fo match the sync position with
the rising edge (+) of the signal (Video, 1F
Signal or EXT) or with the falling edge (+) of
the signal.

Trigger Level:

Source Monitor:

Trigger Pasi:

TDOMA Structure:

Specifies the level position of the
trigger source signal {Video, IF Signal
or EXT) at which to take
synchronization. A trigger level
position mark {p) will be displayed at
the left of the display scale.
The data can be set by using the data
knob or ten-key and pressing the
ENTER

Hz | key.

Select whether or not to display the
temporal waveform for the trigger
source. This is automatically set to
OFF whenever the trigger source is
changed. (This selection is only
available when the trigger source is
the IF signal.)
Sets the X axis position (time) of the
trigger source signal (Video, IF Signal
or EXT}) at which to synchronize. A
trigger position mark ([¥]) will be
displayed above the display scale,
The data can be set by using the data
knob or ten-key and pressing the
ENTER

Hz | key.

Type of the slot width in the frame is
selected by this parameter which
determines the delay time from the
frigger.
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Delay time from the trigger point is
calculated and is set automatically to
the following item of the Delay Time
for the constant slot width of 156.25
bits or the variable slot width of
156/157 bits. {This is available only
for EXT trigger source.)

Delay time from the trigger point is
calculated by the parameter of the
following Slot Number value.

#When 156.25 bits is selected.
Delay Time =
Slot Number X 0.577 msec
s\When 156/157 bits is selected.
=When Slot Number =0
Delay Time =0
+sWhen Slot Number=1 10 4
Delay Time =

120 157
26 | *\1s6.25%x8 | ©

120
{Slot Number-1) % ( o6 )

156
X (156.25)(8) msee
When Slot Number=5& to 7
Delay Time =

ox (120 (157 1\,
26 166.25 X8

120
(Siot Number-2) % ( 6 )

156
x (W) msec
Slot Number:
Slot Number is a parameter which
specifys slot number (position) in the
frame and determines the delay time
from the trigger. Setting range is 0 {0
7. (This is avaiiable only for EXT
trigger source.)
A value of the Delay Time is set

automatically by the above described
TOMA Structure and this parameter.

P —————— SRR et Lt e e
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5. Functions of MEASUREMENT Section

Delay Time: Sets the delay time to be added to the

trigger source signal.

CAUTION {

When trigger source is Ext, if the TDMA Structure
and the Slot Number is changed then also the
Delay Time is changed.

Tue 1996 WMar O
REF 14.0 &n AW ita Burst Env
106 dB/ futo Level
F Set
f =
)[ Ll Trigger
. Set
Jripger Setup il
Trigger Free Run H Video Bated
I Ext Spectrum
Stap EiC]
1 Trlgger Level : Display
- Control
Source Honltor : =
d Trigger Positlon ! ‘ [k 3 [ aV6 Times
H MA Structure : ci66 0k 1 ARl B Tl or
Linit Line
CEMIER 900. 000Mitz SPAH 0 Hz Quit
*ROYW 300 kHz _#VBW 300 kitz sSWP 700 pa  ATT 30 B

Gated

e ——————————

Figure 7-25 Trigger Setup Dialog Box

Parameter settings for gated swesp can be made while
monitoring the waveform in the time domain or in the
frequency domain. in this mode, a split screen display
results with the frequency waveform in the upper
screen and the temporal waveform in the lower screen.

Save

-

This records all gated sweep parameters.
Parameters recorded here are used as the
gated sweep parameters for the Spectrum
Dua To Modulation measurement. The
following parameters are inherited by the
Due To Modulation measurement:

Ciate Position/Gate Width, Gate Source,
Slope, Gate Threshold

_ The gate position and width can be set for

the gated sweep.
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__________

Default i The default value is set for the

t gate position and width.

I

1

FTTTTTTTTS

! Gate ' Gate position is set.

| Position |

I

|

|

PoomTt Ty

I Gate I The gate width is set.
L Width |

e

]

1

T 3

! return | Return backs into the previous
! ! menu.

L.

CAUTION f

The default value of the gate position and
width are set by the following calculation
corresponding to the Burst Length (148

bits/88 bits). 8 15
oGaie position =0.6X ( 5655 ) x( 56 )
+0,074msec

s B 15
eGaie width = O.SX( 5695 ) x( 56 )msec

When Burst length is 148 bils, 148 is
assigned to B,

When Burst length is 88 bits, 88 is
assigned 1o B.

The gate position is defined from the
trigger position.

-

i This selects the gate signal source. The

L source is set to the internal IF signal when
i IF Sig is selected. The source is set to the
external signal input to the "GATE IN"
connector on the rear panel when Ext is
selactad.
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Slope i This selects the polarity of the gate signal
I source.
t

1
“(ate !

Threshold | anywhere between 0% and 100% when IF

_________ 1 Sig is selected as the gate signal source.

This is used to set the IF signal level

Figure 7-26 Waveform at Gate Sweep OFF

|
:
i
I
k
§
]
]
]
1
]
1
L]
\
1
1
I -
! ! This setting changes the timing of gate
! ; signat generation.
s L
1 i i
! I Gate SWP | This alternately sets the sweep mode to
! ! - ! tad sweep ON/OFF. Gated sweep
i i [ONT|OFF|, @4
| | e o 1 resulis when ON is selected.
| }
3 1
' ! Note: When gated sweep is selected,
' ! sweep for both the frequency
' ! waveform and the temporal
! : waveform will appear as if
! ! stopped if the parameters set
' { for gaied sweep are
! ; inappropriate, but sweep can
| ! be started when changing to
! | appropriate settings.
| i
I i
I i
: |
| i -
: : A TR Frl 1996 Mar 1 02:47 Gatad Spect
i ; 10 di/ Sava
| ; Parasater §
i 3
i : wots
1 ] Setup
: : Gate Zource
3 ]
: : i i 1 1 1 1 Ext
. Dl e wrow st =
) i REF 4.0 dim A Writs
: : 30 dff/ -
: : T’N"N"\ Pve T ity Ly ot ey A‘ill Gate
i I i t Thrashald
i
:' : { l| Gated SWP
{ : ~l ey
: : CENTER 914.800000 Mtz SPAN 0 Hz Quit
1 ] RBY 100 kHz VBW 100 kHz =SWP 700 pa  ATT 20 4B
: |
| !
i I
1 3
i 3
1 4
1 I
| ]
\ ¥
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Display
Control
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e e ——

L o o o e e e st e ey e b

Fri 1996 Har 1
B 3.0 don e - Cated Spect
10 aB/ Save
1| Paraneter
GATT LHRESHULD
60l %
Gata
Setup
te Sourcal
{ I ] ] I ] ] ] Ext
CENTER 914.800 MHz SPAN 4.00 MHz
l@BW 100 kHr *UBW 106 kHr _ SWP 50 ms _ ATT 20 dB $rpe
REF 3.0 d8m A_Wr|te
10 db/ p
e e e e P R R
i iy Gate
}J } Threshatd
I )
} li Gated SWP
Paad o e HF
CENTER 014 800000 MHz SPalt 0 Hz Quit
sl 100 kHz SVBW 300 kilz *5WF 700 us  ATT 20 dB

Figure 7-27 Waveform at Gate Sweep ON

This is used
Zoom) of th

This escapes from gated sweep mode and
returns to the menu of the previous level.
The split screen display will automatically
return to a single screen display once Quit
is selected.

for an enlarged split-screen display (T-
e level using windows, to switch the

waveform display of the level where the window is

open, and to

switch vertical axis scales.

This results in a split-screen display with
the waveiorm in the upper screen and
width of current window displayed in the
lower screen,
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I
I
H
1
|
|
1
i
i
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5. Functions of MEASUREMENT Section

This automatically sets the trigger delay
time and sweep time in accordance with
the width of the current window and
snlarges the waveform in the window
using a single screen display.

This cancels the enlarged display mode
set by Zoom on Window. The Dialog Box
will appear when this key is pressed, and
you can select one of the following three
caricellation methods using the knobs.
Ongee the method is selected it can be
activated by pressing a knob or pressing
ENTER

the Hz | key.

Last state: Returns to using the trigger
delay time, sweep time, and
trigger position used before
with the Zoom on Window
function.

Burst: Makes the following settings
according to single slot burst
waveform monitoring, and cancels
Zoom mode.

Trigger delay time:
Trigger position used before
with the Zoom on Window
function

Sweep time: 700 u560.

Trigger position: 6%

Frame: Makes the following settings
according to frame burst waveform
manitoring, and cancels Zoom
mode,

Trigger delay time: 0 sec.
Sweep time: 5 msec.
Trigger position: 0%
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5
ey
N . Tue 1906 0 27 18120 BT ]
FiEF 1670 dan W its o 1995 0ot Bisplay
1098/
. x T-Zoon
L
1
| Zoon on
E veed | Window
lJ ) Zoow off
_ ==t
! 1 5 Zogn
| vIDTh__Ji
15} :
Wy RN e
Mﬁ Setup
! + ¥ Scala
EqB/d 1wl
PASS
EENTER 890.200MH:- SPeH 0 He Quit
BRDW L MHz _ AYEW 3 WHz _ #SWP TG0 up  ATT 30 dB
T-Zoom Zoom on Window
A Ty
@ &
Twe 1996 fct 2Z 18:29 Dignl Tus 3996 Oct 22 16:30 i
ik I N EN = o Bisplay
10 dB/
T-Zoom T-Zoes
i il l
e Zoom on i } / Zoon on
l‘ W‘ Windu Window
: _ 17 S
| ] Zoom off . § | I Zoom off
i
SPAN O Hz - - - ;
0 s ATE 30 g8 Zooo { g
g . | )
i [ . ‘
i Triggar . A /\l Trigger
=7 o (i My T =
} 7 ¥ Scals A ¥ ¥ Scale |
ez - fai/d1v] : [dB/d v
T ey T T L10 |EREN - 512
i PRES : PRSS
TRIGEER POST 6 % Quit FENTER 020.Z004Hz SPAN § Hz It
DELAY YIME © 0.00 ue S 50 e [WRBY 1 181z SVEMW 1 iz €SWP 50 us  ATT W b

Figure 7-28 Expansion of Display using Window

i

1 This allows the window position to be
:@ji changed when POS is selected, and

I allows window width to be changed when
WIDTH is selected. Delay time and sweep
time for the lower screen when in T-Zoom
mode, and the delay time and sweep time
when entarged under Window to Span
mode are set at that time. Window width
can be set between 50usec and 2sec.

__________

A — e o o
e = o o e s
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A Dialog Box for making trigger settings
will appear. It can be used to make trigger
source, trigger level, trigger position, and
delay time settings. When making settings,
select the parameter to be set using the
step key and select the parameter value to
be set using the data knob. After
parameters have been selected, you can
set them by pressing the data knob or
ENTER

pressing the Hz key. The Dialog

Setup

Box will disappear once either of
these keys is pressed.

Y Scale E Changes the vertical axis display scale.
_[dBrdiv] ! 10dB/div, 5dB/div, or 2dB/div can he
i selacted.

e e — ]

This cancels T-Zoom mode.

g e e e o e e e g — — —

| AVG Times ! Set the number of averaging.

The available number is 2 to 32.
5_ |

This sets the limit line in the time domain.

5TD:. This uses the specification values

F
3
F
! E for any of the communications
| USER| | protocols GSM300, DCS1800 or

I
i
]
I
L
I
I
1
|
1
1
L
i
i
1
i
i
i
1
1
|
L =
| DCS1900 as selected on the
i communications protocol setting
: menu,
3
]
]
1
]
]

USER: This uses the table input using the
Limit Line Edit key.

V
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e e e

7

7-68

This shifts time data (X) or level data (Y)

which has already been input.
7
I ON/OFF of the limit line is switched.
!
|
I
3
I This displays a menu for copying and/or
L editing the limit line data table.
4
[}
i
oo 3
I Limit Line | Switches between limit line Up
! | ::] Ej Pand LOW.
: ur LQW_ :
£
| IN::;T | This selects insert mode
! t (INSERT) or overwrite mode
| L ORI 1 (OVERWRT) when editing.
e o e e -
i i
I Cursor ! This switches input (frequency
| Change |andiortime and level).
P A
[T 3
I Delete ! This delete the line the cursor
; Line : 18 on.
e A
Ty
! Table | This initializes the limit line
| Init | table data.
.
P 3
! Copy Table | This copies data
' 91D to USER | corre.s.por?ding to a .
b 1 specification to a user-defined
{ table.
oo 3
I return | This returns to the previous
: | menu.
| |
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@ Average Power Measurement in the Time Domain

TRNSIENT

This selects average power
measurement in the time domain. It is
_________ possible to measure the average

l- power of the entire signal being

Set

displayed or the average power within
the window.

Internal reference level (REF LEVEL) for the time
domain waveform analysis and frequency domain
waveform analysis is optimaized in response to the
measurement signal and is set.

Selects the trigger source (signal from which
synchronization is taken) for controlling the
measurement timing for the burst signal or ather.
When making settings, sslect the parameter to be set
using the step key and select the parameter value to be
set using the data knob. After parameters have been
selected, you can set tPE%m by pressing the data knob
EN

or pressing the Hz key. The Dialog Box will

disappear once either of these keys is pressed.

Trigger: Selects the trigger source (signal from which
synchronization is taken) for controlling the
measurement timing for the burst signal or
other.

Free Run: Selects asynchronous
measurement mode. {Measure
using internal measurement
timing.)

Video: Selects a measurement mode
synchronized with the internal
Video signal.

IF Signal: Selects 2 measurement mode
synchronized with the internal IF
signal (21.4 MHz).

Ext: Selects a measurement mode
synchronized with a signal input
from an external source (EXT
TRIG connector an the rear
panel).

Slope:  Select whether to match the sync position with
the rising edge ( +) of the signal (Video, IF
Signal or EXT) or with the falling edge (+) of
the signal.
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Trigger Level:

Source Monitor:

Trigger Posi:

TOMA Structure;

Specifies the level position of the
trigger source signal (Video, IF Signal
or EXT) at which to synchronize. A
trigger level position mark (p) will be
displayed to the left of the display
scale,
The data can be set by using the data
knob or ten-key and pressing the
ENTER

Hz key.

Select whether or not to display the
waveform for the trigger source. This
is automatically set to OFF whenever
the trigger source is changed. (This
selection is only available when the
trigger source is the IF signal.)

Sets the X axis position {time) of the
trigoer source signal (Video, IF Signal
or EXT) at which to synchronize. A
trigger position mark ([¥]) will be
displayed above the display scale.

Type of the slot width in the frame is
selected by this parameter which
determines the delay time from the
trigger.

Relay time from the trigger point is
calculated and is set automatically to
the following item of the Delay Time
for the constant slot width of 156.25
bits or the variable slot width of
156/157 bits. (This is availabte only
for EXT trigger source.)

Delay timea from the trigger point is
calculated by the parameter of the
following Slot Number value.

#When 156.25 bits is selected.
Delay Time =
Slot Number X 0.577 msec
a\When 156/157 bits is selected.
«When Slot Number =0
Delay Time=0
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sWhen Slot Number=110 4

|
|
|
Y Delay Time =
! 120 157
i
! (26 ) x(156,25x8) *
1
! 120
: (Slot Number-1) % ( 6 )
1
E x {196 ) nsec
! 156.25X 8
E «When Slot Number=5 to 7
| Delay Time =
! ox (120 157 .
5 26 156.25 X 8
|
1 120
i {Slot Number-2) X ( 56 )
{ (———*——-—156 ) msec
: 156.25 X 8
|
: Dalay Time: Sets the delay time to be added to the
| trigger source signal.
I
|
! CAUTION ¢
1 When trigger source is Ext, if the TDMA Structure
i and the Slot Number is changed then also the
i Delay Time is changed.
I
b m n e e —
! vscale | Changes the vertical axis display scale.
| [dBidv] | 10dB/div, 5dB/div, or 2dB/div can be selected.
] |
L""““"""""i
Window | Displayed window position and width can be set.
Setup E
A [
E Window i This displays a window which fimits the
I 1 measurement range. When the window is
i _j displayed, all points within the window are
! ' used to calculate electric power. When the
: i window is not displayed, all points within
! ! the screen are used.
| 1
i |
! I
! I
! ]
1 i
! i
i 1
Y \
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I
S S—
l ! Default | Thie value of the window position and
: ! ! width are set by the following values.
i bmeewe—~. Position : Low side start time of STD
1 : fimit line
|
| 5 e B AL
§ I
i : B : When Burst length is 148 bits, 148 is
; ; assigned to B.
: : When Burst length is 88 bits, 88 is
E : assigned to B.
] b o e e bl
i Window i Window position is set.
! Position E
I ______ =l
? IR — -
E Window | Window width is set.
: Width |
1
i SIoIiinIo
E return Return backs into the previous menu.
;
1
i
d

E AVG Times |  This sets the average processing count for making the
! i average power meastrement. The count can be set
: j from gtopQQQ.

e ———
f 1 18t
: e — ST ue 1996 Oct 22 18:32 [~ poo-
3 Lo du/ - Auto Level
3 Set
i
i
] 1 Trigger
: l R Satup
1 ] o r
: - Window
i Satup
1
} 1 Y Scale

i [dB/div]
1 L0
I
: AVG Tines
i
: * CENTER 890.200MHz SPAN O Hz
i RBM 1 Wiz *VBM 1 *54P 700 us _AFT 30 dB Limit Lire]
1 Toit Ler Power (BeHOD0 WS Linky
i <<P‘1']d°ﬁ Cmﬁa?:)%"s ¥ Power Control Level : 16: 11dBm

. e . L 3

! Width - 542.0 me 11.22 dBm Quit
|
I
I
| Figure 7-29 Sampie Power Spectrum Measurement
P i
t Limit Line ! ' AT , .
! I This sets the iimit fine in the time domain.
I :
I om e e e i -
\ ¥
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1
Limit Line | Switches between limit line UP

pys Tand LOW.
o) o |

O U

-i;‘gl;t“mi This selects insert mode
[ {%“;F:% | INSERT) or overwrite mode
| B | (OVERWRT) when editing.

_________ -t

rmu e e e e i g

i
Cursor ! This switches input (frequency
Change I'and/or time and level).

i I

1 1

I i

R T

i | Table ! STD: This uses the specification values
i ! — for any of the communications

i L[::]fzt’“ff_j protocols GSMa00, DCS1800 or
! ! DCS1200 as selscted on the

; ; communications protocot setting
| ; menu.

I i

E 5 LISER ; This uses the table input using the
! ! Limit Line Edit key.

: ;

: FTTTIToTT 7

! g Shift ! This shifts time data (X} or level data (Y)
! ! ' t  which has already been input.

i JES|na} e

I ey -

] I Yimit i 1

! : L'K'c’ﬁu%?e I This selects whether or not to do auto

! t I adjustment with the reference level of the
i b MNL .

! L—: limit line aligned with the waveform.

} ' When selecting Auto, the limit line is

; ' traced with the measured average power
; ' value regarded as the reference value of a
! ' template.

: ! When selecting MNL, Power Control Level
! ! and Power Class level is set as the

{ i reference.

: i

E pormmmees 3

: I Limit Line ! ON/OFF of the limit line is switched.

i ] pm——y p=— |

| | [on][orF)

I poommm s i

i I Limit Line ! This displays a menu for copying and/or
i : Edit I editing the limit fine data table.

i R 4

1 1

: ;

! !

! |

1 !

! i

! i

1

I

|

|

|

I

l

1

]

i

I

|

I

1

1

¥
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i i

1 1

1 1
Y | S .

I I 1, .

! I Delete ] This delete the line the cursor
| U Line lison

: R ]

| P 7

! [ Table | This initializes the limit line
! ! it ' table data.

!

: b e e e e

| | Copy Table ! This copies data

: | 57D 1o useER | corresponding fo a ‘
! e 1 specification to a user-defined
' ' table.

i i

1 |

| msreenee

{ ! return ! This returns to the previous
! ! I'menu,

| i |

1

|

|

=

|

I

|

1

|

|
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® Frequency Domain Analysis

TRNSIENT  p— 5 This displays a menu for performing
I frequency domain analysis. OQutput
L ____Y power spectrum measurement for the
{ modulated interval, output power
spectrum measurement for the entire
burst interval including the rising and
falling edge intervals, and spurious
measuremant can be selected.

Due to
Modulation

This measurss the output power spectrum of the
modulated interval of a modulated signal. In this mode,

|
|
i
! a specification template conforming to specifications

The following menu is the same as the
Trace Detector on the soft menu of the
FORMAT key. For details, see page 7-25.

|
prm s i : e
; ! for measuring the output power spectrum is displayed,
| ! and a Pass/Fail judgment regarding whether or not
! ; display waveform levels exceed itemplate values is
! ! made.
: 1
1 . "
! ! R 110 @ AW TEe WK Lo e e Hodulation
' : o db/ -23.34 diw Fr——
: : m_ Datector
| | fid |
: : [ % Paraneter
: | i ot
I
! t f 1 Ref Pouer
~ = NS
! f y
[ |t | AVG Tinas |
| ' CENTER 1.BA0000 &Mz SPAN 4,00 Wiz ion
1 ' :_NE_WBORHZ *UBWSOEH_Z *SWE 200 ms__ ATT 10 dB |
1 i Dite to Modulation {GOND00 WS Link) Linit Line
: : Raferonce Power | whreeemion (eEionrmnen) DFF
' ! [DFfset] fLonar] MUpper]
1 1 160 ki=z 1: -23.34 dBn 2t -18.64 &Bn Linit Line
1 } 200 kiz 3 -53.03 dis 4. ~48,38 dfm
1 I 250 kiiz 50 =53.84 dBnm 6 ~54.43 dBn
! f 400 kHz 7 -8L.65dBn & -82.73 dBn =
! ! 600 khz 9 -g6.14 dBn  10: -85.18 @Bn [IEEE it
| t r—
i {
: ] Figure 7-3¢ OQutput Power Spectrum in
E
| ! Modulation Period
i b e
i i . .
! I Trace This displays a menu for making detector
| N
! 1 Detector settings.
| y
1 ]
| ]
| ]
1 ]
1 i
3 !
3 1
] 1
1 |
} 1
] |
1 |
1 ]
¥ ¥

ol 1o e s o e e e e e b e
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e e e e -

Parameter
Setup

This sets the conditions for performing
output power spectrum measurement of
the modulated interval. A selaction menu
for all parameters conforming to the
specification measurament is displayed.

! This specifies that

| measurements be made

Y according to conditions
specified for the
communications type sslectad.

e e g

i
User ! This specifies that
I measurements be made

|
I according to conditions set

mmmmmmmmmm -

Defing-—
User

wwwwwww P

i Manual | This specifies that

! f measurements be made under

! tfree parameter settings other
than those already set by
specification or under

if this measurement is
selected, be sure to make the
required settings before
stariing measurement.

i
! This records current settings,

User | @nd uses these conditions

Defing—»

7 ot ——

i
i

i

|

i

i

| R —— | ]
i 1
! when the i
i 1
t ]
I

|

F

I

F

k
t This returns to the previous

1
1
1
| ' menu.
1
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Specifies the reference power of the
ternpiate.
SWP . Makes the reference power the

!- peak value of the trace.

{ DSP . Makes the reference power the

: average power with respect to

i time.

]

E {(Note) When DSP is selected, the offset
! frequency power depends on tha
: average power.

o o o o B

AVG Times E This sets the average processing count for

i
i
]
! i the displayed waveform. The count can be
i OFj set from 2 to 899.

1

1

This sets the limit line used as the
template ON/OFF.

i This displays a menu for making

| parameter settings related to the limit [ine
1 used as the template.

1

i

Expanding delta frequency is
available in the OMHz to 1TMHz
range.

Refer to the Limit Line menu (in page 7-
73) of power {measurement of average
nower) expect above dascription.

(Note) There is not Limit Line ON/OFF.
In the setting Auto of the Limit line
Adjust Auto/MNL, a peak lavel of
the measurement waveform is
assumed to be a reference.

Thig escapes from output power level
measurement mode in the modulated
interval,
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Due to
Switching

e e e e

7-78

]

I This measures the output power spectrum including the
I rising and falling edges of the burst signal. In this mode,
i

spectrum

a specification template for measuring the output power

conforming tc specifications is displayed, and

a Pass/Fail Judgment regarding whether or not display
waveform levels exceed template values is made.

.{_.«...‘...__-__.....-...-_———--——..._________—_,_.__.___

1

1

1

1

1

!

)

I

I

|

] __Tue 1996 Mac 12 10308 I Suitohs

| . FEFIE0 din b TRA ARG 600 Wiz Suitching

\ L0 dB/ 56,73 diin

I

! I

!

I ,}[ \1! Paramneter

: ! \ Satup
.

! . — 7 1% 1

i / x%

: Z 2 3 g

] Hax Hald

i OFF J§

{ 1

; CENTER HOD . 200MHz SPAM 4,00 MHz Linit Line

i SREY 30 KMz SVEW 100 Kz *SWP 2. 4s __ ATT 30 df =

1 Due_to Switching {6SM300 WS Link

: [Bffzet] [tower] [pper} _—

| 400 Ktz it 55.73dBa 2 -53.35 e it Line

1 600 kiz 3 -56.44 din 4: -58.40 dBa

| 1.2 MMz Hi ~58.29 dBn 6 =55.44 dBm )

: 18HE % -S862dm & -50.11 db ml Quit

i

t

t

i

t

£

1

i

1

Figure 7-31 Pass/Fail Judgment

K

I This sets the conditions for performing

! output power spectrum measurement of
4 the modulated interval. A selection menu
I for all parameters conforming to the

I specification measurement is displayed.
;

joTTT T

! S5TD ! This specifies that

! ! measurements be made
oo w == ACCOrding to conditions

! specified for the

! communications type selected.
b o e s e o e m amy

] I

b User ! This specifies that

! ' measurements be made
e ! according to conditions set

| | Defines |

i under : sline— :

' i User 1

| i 1

3 b o o e et e it -

3

t

\
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5, Functions of MEASUREMENT Section

Manual i This specifies that

I measurements be made under

liree parameter sattings other
than those already set by
specification or under

[ e e -

User

if this measurement is
selected, be sure to make the
required settings before
starting measurement.

T

1
Define—~ | This records current settings,

User  |and uses these conditions

i
1
when the !
I
I

key is selected.

e T L

I
return 1 This returns to the previous

: mentl.
t

i o v o m R

1

The number of MAX HOLD processing
timas of display waveform is set.
Seiting range is 2 to 999.

e e T e e e e e e L e e e i

__________

: -
! Limit Line E This sets the limit line used as the
! i template ON/OFF.

e e
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7-80

L

e e e

Frequency
Offset

@ o e ot o e i a2 e o P e = ke b e

This displays a menu for making
parameter setlings related to the limit line
used as the template.

Refer to the Limit Line menu (in page 7-
73) of power (measurement of average
powar},

{Note) There is not the Limit Line Adjust
Auto/MNL and Limit line ON/OFF.

This escapes from output power level
measurement mode in the modulated
intarval,

This selects spurious measurement within the

transmission band. The peak value of up to 10 points

are measured and displayed in order of level. There

are two types of measurement methods conforming to

specifications:

{1) Searches the frequency range within a + 6 MHz
offset from the carrier.

(2) Searches the frequency range outside a + 6 MHz
offset from the carrier.

Selecis the freguency range to be
measured.

+ 1.8 MHz to 6 MHz:
Measuras spurious existing between a
1.8 MHz offset from the center
frequency up to 6 MHz. Measurement
conditions at this time are set as
follows.
Sweep time: 2.4 sec
RBW: 30 kHz
VBW: 100 kHz
DETECTOR:  POSI
Span: 12 MHz
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+6 MHz to 12.58 MHz/ to 37.5MHz/ to
29.8MHz
The start and stop frequency of the
defined " transmission band in the
specifications is set and the
measurement of spurious search of
IN-Band is started.
Measurement conditions at this time
are set as follows.
Sweep tima: 2.4 sec
RBW: 100 kHz
YBW: 300 kHz
DETECTOR: POSI

Start f Stop f

GSMS00(MS)
GSMI00(BS)
GSM1800(MS)
GSM1800(BS)
GSM1900(MS)
GSM1900(BS)

880MH:z
925MHz
1710MHz
1805MHz
1850.2MHz
1930.2MHz

915MHz
960MHz
1785MHz
1880MHz
1909.8MHz
1989.8MHz

Span: AUTO: The span of above
described parameter or
the start and stop
frequency is set.

FULL: Sets to full span mode.

CAUTION !

The wvarious measurement conditions
selected using this key only apply
when STD is selected on the Parameter
Setup menu.

Only signals having an amplitude
difference of § dB or more are
recognized as spurious.

{This corresponds to a 0.5 div AY for
the MARKER peak search.)

«(————---——---——————-————-—————-—-——-——---—--——=-———_-—-----————-—-—-—---—--—————--—————----—--“---—-—————-----—-—--—-———-——--—-«4&--
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1
|
1
I
e Hyn L9095 Aup 2t 09:24 .

: PET TE0 din T A M WER 890,98 Miz  Surious
\ L0 dE/ 2.29 dim Frequency
I r - Offest
I

— i
I 1
i . T3 _i lf Parameter
1 !\ Selup
I 9 #| g Fi J L F] gl g
' A R I R T TR L O | 0 T T
1 Il alh ] ol - L Lo |1 R SO L SO BN A )
1
: CENTER 900.00 Wi SPAN 12.00 MHz
1 RBY 30 kHz  VBW §00 kHr _*SWP 2.4 5 ATT 20 48 VG Yires
! SPURIOUS LE5! (GoNa00] T OFF |
i Carrier: £99.93 Hif2 2.2% din
! 2 2,98 Hiiz -50.28 ditn
1 3: 3.77 Hiz ~50.86 din
! a: 5.3% Miz -51.02 dBm
: 5: ~1.85 Hitz 5106 B
| 6: 4 2T Mz 51 .16 dBm
! 7: w264 HHz -51.22 dBn
i 8 4,56 Hiz -51.23 dBn
| EE -5.86 Mz -51.27 dBn 1t
1 10: ~5.06 Wz 51,38 dBm Qu
I
! N
[
1
]
§
b
i
]
1

i This sets the conditions for spurious
Setup | mMeasurement. A selection menu for all

I parameters conforming to the specification
measurement is displayed.

E This specifies that

! measurements be made
___________ 1 according to conditions
specified for the
communications type selected.

|
| This specifies that

' measurements be made

I according to conditions set

_________ -

]
]
under |
1
1

G o e o e kit 3 e S e T T T T A e et i e e o e
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!
H
§
L]
H
1
i
i
E
£

Manual E This specifies that

I measurements be made under

1iree parameter settings other
than those already set by
specification or under

P e .y

Define-—»
User

N

If this measurement is
selected, be sure to make the
required settings before
starting measurement.

Define— ! This records current settings,

User  |and uses these conditions
i reeme———m -

S

[
3
when the |
]
§

key is selected.

|
return ! This returns to the previous

: menu.
!

[

r‘—"""—r"——-“—"‘“"‘"1'--"'\""'""'—————'"‘“"‘“""'""T——““"“““T—‘"—'

This sets the average processing count for
the displayed waveform. The count can be
set from 2 to 998.

- o ]

This escapes from spurious measurement
mode.

Fm o mm o orm e e e o
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BB ODescription of Communication Protocal Setting Menu

-

Pressing

TRNSIENT

the communication protoco! setting menu.

| in this order displays

With this menu, the communication type, link, power control level and so
on of the cbject signal can be sat.
In this menu, the step keys can be used to go to each item, the data
knob can be used to select/determine the parameter in each item, and the
ten keys can be used to enter data.

Frl 1986 Mar i 19:50

fraq Input :

sl ASHAND

Pouar Control Lavel !

Offset Level !

Chormwe] Offset
Signal Tvpe

Heasuremeni, parameler sot

!DCSIBCO[[D(S}BOD!

I e

- 11 2: 3ndBu}{ 31 37d8m}

4: 35dbn]] 5: 33dtw]{ 6: J1dBa|{ 7: 29¢Bm]

L8: 27(!3!!!E 4. 25d8m ilO: Mn]!li: 21@]

[iZ7 i5dEa}fi3: 17d0n|[13; i5d0m](i5:_13dom]

[i6: ttdem[t7:__ooin] FERIRII1S: Sdom|
L ooa ]

Rlcranel 1o ]

“ | B8b 1t BURST §

Sotup STD

return

Figure 7-33 Communication Protocol Setting Menu

Type: Sets the communication type.

GSMe00
DCS1800
DCS1900

Link:
MS:
BTS:

Sets the base station and the mobile station.
Mabile station
Base station

Power Control Level (on MS selection):
Power Class {on BTS selection):
Sets the output power level or class of the station to be

measured.

According 1o this setting, the termplate value using in the Due To
Modulation/switching is determined.

7-84
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Offset L_evel:
The oifset of the reference level can be set within the range of 0
to +100 dB.
To set the value, the ten keys and the data knob can be used.

Freq Input:

Sets the input method of the center frequency using the FREQ

key.

FREQUENCY: Frequency input mode

CHANNEL NO.:Channel input mode
Correspondence between input channel and
center frequency depends on the settings of the
communication type and the link.

frrl 1996 Mar 1 19:50 Setup STD
Hoasurement_paranetor sot
Type ST [oCS 1800 focs 1900]
Link : EEEEE]
Pover Control Levei ¢ | 0! —w-w- [t~ (2 3506a][ 37 37dBm
(a7 35dom|] 5: 3300m|[ 6: 3idoa][ 7: 28d0m]
[0 Z7d8a]{ 6 Z5den][10:_23d8n][11: 2idbal

[1Z 1 9cs]{13:_17din|[14; 15dn][15: 13dGe

16: 1idBx|{17: Ydbm Sdbm
Offset Leval I 0.6 d8 f

Frag Input :

<l
H' return i

L.

Figure 7-34 Diéplay Exampie at Center Frequency Channel Input

Channel Offset:
Becomes active when CHANNEL NO in Frequency Input is selected.
This gives,
Oifset Frequency = {channel ¢fiset N X channel spacing)
Ex. channel spacing 200kHz in GSM
allows to define own channel assignment.

Signal Type:
Burst length to be measured is set.
148hit Burst:  This is available for the measurement of the Normal
Burst/Synchronization Burst/Dummy Burst.
88bit Burst; This is available for the measurement of the Access
Burst,
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6. Save Function

CAUTION !

Under the TRANSIENT mode, the file list cannot be displayed when the | key is

Py
D
Q
e
i
©

pressed on other than the waveform display (e.g., Burst Env display and Spectrum display).

Il Save function menu

SHIFT SAVE

1 1

! Save ! Displays the sub menu to save in the built-in backup
| Register ;  memory.

1 |

R -

poTTmm T

I Clear ! Displays the sub menu to delete the data saved in the
| Register | built-in backup memory.

!

b oo i 4

o T

I Save File ! Displays the submenu for saving data in a memory
! } card or built-in backup memory.

e :

FooTTTT E

' Clear File !  Displays the submenu for deleting files in a memory
| | card or built-in backup memory.

b e e e a

3

3

3

1

1 FEF 30 dbn AW TEe B.BTenK frl 199 Yor LI Clear

\ o de/

1 i Clam

L

i CLERR FILE kY —
1 EGL a1 ’,." \\ List

: Vi \\ Reg/Fila
i A

]

i

i CENTER 30.000 Wiz . S 5.00 Wiz

| ROW 100 kiz _ VOYW 100 kiz _SWP 50 ms __ ATT 10 dB 1 nalense

1 File List (RAM:/SVRCE . . 56320 bytes fres Protect

' << File Infornation >

1 REG_O2,DAT . RES_01 .DAT 1996/03/01

1 REG_03.DaT (65H) 2336 bytes uasd

i RED,_O4.DAT Sabup! Eﬂm M

| REG_05 .DAT Trace: m

Ir . ::g—ﬁ:g:; Linit Line: EALTILZ 1222}

E REB- LUSS Froq: o]

i rpeipect comR Factor [ ox

1 REG:HJ.MT Terplate: IFF [f{] return

1

1

i

] g

; Figure 7-35 Displayed drive list
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q
|
1
MEM Card |  other operations.
|

Jul 26/96

Figure 7-36 Displayed drive list

memory or memaory card (A or B)).

1
mam |1 Selects a drive for saving data (built-in backup
|
|
[

' Displays the submenu for formatting a memory card or

]

]

pooTTTTTT I

v List | Digplays the list of the files (or the registers).

i Reg/File : Displays the file name, title, size, date, write protection
bom i m ! and the sort of the saved data.

} Selects a file {or register) with the step key or with the
1 data knob referring to this list.

L

i

1

i

H HEF 6.0 dia AV TEe T BTaR ol 1998 Ho Save

! fio ®/ o

] Rex ioter
1 LS_K__V‘E FILE FiAY

! EGL @1 R Py
i Vi N Ragister
h 7 LY

I

: Sova Flle
: CENTER 0,600 Mt SPAH 15,00 Wz

! REW 100 kit VBW 100 WMz SYP 50 ms AT 10 ¢B m—

| File List (RAK./SVICL . 56370 bytes free Flle

! <<¢ File Information »>>

! REG_02, DAT REG_01.0AT 1996./03/01 List

! REG_03.DAT (85M) 2336 bytes used s
: REG04.04T Setup: [ o | u | Rea/File
| REG_05. OAT Traca: v (N T
1 REG_0G. BAT Linis Line: PEIFTITZ 1E72)

| REG_07.0AT ‘ ]
t HEG_08, DAT wss:trea: gl - 2

L REB_08. 1T LR Foctec:TR[0N Py

: REG_ 0. DAT Template: (R[04 ﬂtc‘:_d
] _—
| .

i

1

1

1

1

1

1

I

L

|

I

I

|

|

|

(-

i

I

L

i

i

1

i

|

3
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@ Save Register menu
SHIFT SAVE

& | - | RCL

1

|

3

3

£

1

1

I |

! Save | Saves the current set conditions and other
| ! data in a register (#1 to #10) allocated in
S — ! the software menu. The object items of
: saving are automatically determined
! according to the condition at saving. (The
! register is one kind of the files allocated in
! the built-in backup memory.)

F

r In order to change the content of IP
' {instrumnent preset) to the currently set
conditions, saves data in 1P register.

@ Clear Register menu

SHIFT SAVE

& |+ | RO

] 3
i Clear |
| Register |
b 4
FTTTrT T 7
L Clear i Deletes the contents in the register (#1 to
' REG#1 to 10 | #10) allocated in the software menu.
b A
E
3
pTTo 3
| Default ! Initializes the contents of IP (instrument
! = 1 Preset) to the set condition at shipment.
] I
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6. Save Function

#® Save File menu

CAUTION ¢

Each software key in Save File is available on the files in the device
selected with "Device RAM/A/IB" key.

However, in the case that RAM (the built-in backup memory) is
selected, the file name cannot be changed by Rename key.

SHIFT SAVE

@ | - | RCL

E On pressing this key, the selected items
: of saving are saved as a file in a memary
i card,

File name is set automatically and it ca be

__________

P TTTTh

1 1
changed by | I key.

1 |

i 3

___________

e o o i
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Displays the list of the files (or the registers).

Displays the file name, title, size, date, write protection
—————————— . and the sort of the saved data.

Selects a file (or register) with the step key or with the
data knob referring to this list.

—————

Frl 1996 Moy 1
EF 6.6 doa At B R Save

Sove
Rag loter

AY ELE AY

]
fr
]

1
-]
-
™t
|

5 Clazr
/ AN Reg later

W Save File

CENTER 30.000 Mz SPAN 5.00 Mz
HEY 100 kHr VAW 100 kitz ___SWP 50 ms __ATT i0 di) rp—

File List (RAH/SVRGL ... 56340 bytes free File

REG_GL.DAT <¢¢ File Information >»>
REG_0Z.0AT REG_04.DAT 1956/03/01 List
- { 2336 bytes vmed

Me— il o JNE il

5. mEﬂ Do
RES_06 BAT Linit Line: 12 jps7)
RER.07.04T LOSS:Freq:  RTM Eellonss
REB:OQ:MT cimi Factor {IXgE N

. 5o
REG_10.D4T Tomplata:  [IfE{oa] HEM tr‘:“';;-d

Figure 7-37 Displayed drive list

e o it e b i S Sk o T T e e

q
Enter | Sets a heading {title) for the saved data so as to be
| distinguished from other data.

|

ot A -y

—=rTTr

Fnable/disable write protection for specified file.

L
i
L
; 1 Changes the specified file name.

! Rename }l Pressing this key, key board dialog box for file name
! ] input is displayed in the center of the screen. Select
b e e characters with data knob or step key and input the
! characters by pressing the knob. Up to 8 characters
; of file name can be input and set with ENTER key.

i
1
1
¥
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6. Save Function

Selects which set conditions and measured data to
save with Dialog Box.

This function is used to arbitrarily set conditions,
aithough in general these are automatically selected
according to set conditions. To avoid duplication of
data, this funiction is used to save only set conditions.
For data, this function is used when data is saved only
ance and, after that, no longer saved.

The following conditions can be selected:

Set conditions

Waveform data A or B (view trace)
Correction data {(normalize trace) .
User defined limit lines 1 and 2 (limit line ON)
User defined correction data 3

(Conv.LOSS vs Freq.ON)

Correction factor data

e Transient user definition template

& ¢ @ & @

¥ Available for only R3272.
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@ Clear File menu

CAUTION !

Each software key in Clear File is available on the files in the device
selected with "Device RAM/A/B” key.

However, in the case that RAM (the built-in backup memory) is
selected, the operation by the "Clear™” key is not deleting the files
but deleting the data in the files.

SHIFT SAVE

L] + RCL

] i

t Clear !

! File i

R i
[ -
] i
! Clear !
i t
1 3
1 3
S o
i
!
e m e -
b . 1
o List
] .
i . Reg/File |
e K
i
|
i
1
3
E
]
1
1
]
b .
| i
! Release !
{ Protect |
! 1

Pressing this key deletes a file specified
with data knob,

Displays the list of the files (or the
ragisters),

Displays the file name, title, size, date,
write protection and the sort of the saved
data.

Selects a file (or register) with the step
key or with the data knob referring to this
fist.

When specified file is write protected,

pressing this key cancels the write
protaction.
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@ Select item menu
SHIFT SAVE

___________

() + RCL |- Save

I 1

! Select |  On pressing this key, the following dialog box is
: ltern ! displayed and the items of saving can be selected.
e } Each item is determined by pressing the data knob

after selecting ON and OFF by turning the data knob.
And sach set items are changed with the step key.

Setup Save Item

Data Format E}'—_Nj

Setup : E)E"—_-]

Trace clorel TA ]l 8 | [aB]
bmitline  © Toppl [ 1 ]| 2 | [1/2]
LOSS:Freq -

CORR Factor :

Template : E_El_::l

___________

Default E in general, selects which item to save
I according to set conditions. The select
. o ___V conditions are as follows:
1 .
i % Set conditions :  ON
! ® Waveform data A and B
! view trace side
! e User defined limit lines 1 and 2
E © limit line ON
: & Conv.LOSS vs Freq.ON user defined
: correction data ¥: LOSS vs Freq.ON
: 3 Available for only R3272.
! # Correction factor data
[ Correction ON
: # Transient user definition template
! OFF
i
b em
raturn Fleturns to the preceding menu.

____________
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 Recall function menu

7-94

SAVE
RCL

1 I

! Recall |

] . i

i. Register j

|

1

i— ————————— -
E

| Recall |

| File |

I P

[, -

]

i

b i -

I R !

‘ List :

{ Reg/File g

i

1

1

i

1

1

4

3

]

]

]

1

1

i

1

1

1

I

i

]

I

|

I

1

|

i

i

1

[

1

]

1

1

]

i

1

|

|

]

I

I

1

1

¥

memory.

- Displays the sub menu to recall in the built-in back up

Displays the sub menu for recalling data from a file in

a memary card.

Displays the list of the files (or the registers).

Displays the file name, title, size, date, write protection
and the sort of the saved data.
Selects a file {or register) with the step key or with the
data knob referring to this list.

Frl 1596 Hor 1 ]

FEF 0.0 don Fod Tte Go0Tak Recal |
adtod Recall
I Register
HECARLLTFILE A
3
=2 LN
7 5
4 =,
I M
Recall
File
CEHTER 30.000 M SPAH 5.00 Witz
TEW 100 kHr  VEW 100 kHz  SWP S0 ms  ATT 10 48
File List {RAM:/SVRCL ... 56320 bytes {ree
TR << file Information »»>
REG_02.DAT 66,_01.DAT 1556/03/01 List
REG_073.DAT (asM) 2336 bytes weod |§
REG, 04.04T Setun: Pl rwif| Meg/T e
REG_05.0AT Troce: A
FEG_05 .DAT idalt Line: [TFR[1
REG_07 .DAT . .
L1055 Freq: Bl 0N
RED_00.DAT OO Fctor:|
REG_09.DAT petor- WAL
REG_10.DAT Tamplate: ¥AON
ey

Figure 7-38 Displayed drive list
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Selects the embedded backup memory or the memory
card {A/B) as a drive to save.

'
1
1
Y
1
1
[
|
!
E
LY

@ Recall Register menu
SAVE

RCL

- > o —— g

Recalis the current set conditions and
REG#110 101 other data from the register (#1 to #10)
---------- - allocated in the software menu.

3
Recall | Recalls the setting condition made just
on POWER | afier switching on the instrument.
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@ Recall File menu

CAUTION ¢
Recall File is available on the files in the device selected with

"Device RAM/A/B" key.

SAVE
RCL

__________

File

___________

__________

i Fressing this key after selecting a file from
! the file list with data knob recalls set
! conditions and measured data from the
b e e specified file.
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I Recall function menu

SHIFT

Jul 26/96

Executes calibration items described below. After the
end of calibration, anters error correct mode.

Measures absociute error under the condition of 300

kHz resolution bandwidih and -10 dBm,

1 dB/DIV

calibration signal cutput.

zach item can be calibrated separately.

v A

RBW

- et o -

Log

U

Measures the input attenuator switching
errar and executes calibration.

Measures IF STEP AMP switching error
and executes calibration.

Measures 1F filter resclution switching
arror and executes calibration.

Measures the linearity of the axis of
ordinate in the range from 10 to 0.6
dR/DIV in LOG scale on the screen and
executes calibration.

Measures switching error in the range
from 10 1o 0.5 dB/DIV in LOG scale and
executes calibration.

Measures PBW (noise power bandwidih)
in the range of 300 Hz to 5 MHz resolution
bandwidth to correct the noise level
{NQISE/Mz) measured with the marker.
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7-98

- o —— i

e e v e o e o g

CAL

e et o e Tt e o e e —

[ A

e e

Displays the menu on the preceding page.

et . et e o

This device stores the frequency characteristic
measured at shipment. Turning this function ON
corrects frequency characteristic.

Selects whethsr or not to use the calibration factor
obtained by calibration.

Sets the level of calibration signal output in the range
from -10 to -30 dBm in 0.5 dB step with ten-key, data
knob or step key.

The calibration of the internal reference frequency can
be carried out,
Ten key, step key,and data knob can be used for the

data setup.
The range of setup data is -100 to 100.
BREFERENCERE
Calibration method on internal standard frequency
source,
The calibration of internal standard frequency source
is performed by connecting this unit, frequency
comparator and external 10MHz standard signal
source as following,
Rear side of this unit External 10MHz standard
10MHz REF
@) INFOUT
Comparator (109 level)
o i
L oAl
Prass + and when moving the data value

i 10MHz HEF
I i

[ -

from -100 range to 100, it is possible to adjust into the
external 10MHz standard. '
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8. Calibration Function

;

H

I Store | Uses to store the setup data.

! ' Dialogue box is displayed by pressing this
bam e ! key then select "Confirm" by rotating and
: pressing the data knob.

! If it is not necessary to store the setup
! data then select "Cancel” by rotating and
! pressing the data knob.

A .

l I

' return | The menu of the previous page is
d I displayed.

| i

CAUTION !

Sometimes there is a switching noise in the equipment on executing
the calibration; it is caused by the switching of the internal
attenuator. _

Use the attached MC-671 as the input cable.
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9. System Functions

LCL

SYS
FTTTr {" =TT Selects whether internal (INT) or external (EXT)
! Ref10M |  reference frequency {10 MHz) to use.
TIEXT] ) R INOUT ermina on th rear pane s waed.

: {Frequency error and level of input signal must be
' 5% 10 or less and in the range from -5 fo +5 dBm,
i respectively.) When external reference frequency is
: selected, the characters of "EXT" is displayed at the
! left side on the screen.

i Sets date and time. Select an item with arrow key
! and change data with ten-key or data knob.
___________ J Each data is set by pressing the knob or ENTER key

after changing the data. The date and the time
hecome available immediately after the changing.

Figure 7-39 Setting the date and time

I
I
I
]
1
1
]
] .
Tus 1984 Hov 15 15:
I FEF 375 108 AW Tte  B_HTAR = 381 Systen
! 10 4B/ Raf 10M
I
] AN ExT |
1
]
: Date/Tims Date/Tins
| vewr ] 1594
1
! sonth. @ [ 11 RS2I2
1 Bay H 1‘_ 15
: om0 15 ePla
. T .
1 Dthera
i Forant ¢ [N SRGRT ) GFF ]
! Order Point
h Honth/Cay/Year [to01- |EETH]
1 . {Dwmonthl\fngr
1 . .
| . FPRETN TN Y IR PR WP SO Moaatlailiel
| et o oy 4 Yty
|
' LENTER 30,000 et ShA 1.000 FHZ Revislon
: REW 10 kidz  VEW 10 Wy SwP S0 me Al 10 B
b
1
1
]
1
1
1

Sets conditions for RS-232.

GPIB | Sets address for GFIB. Addresses from 0 to 30 are
i available. Moreover, the farget device can be set at
i the time of pressing COPY key.

CAUTION !

if the power is turned off after the setting is
changed but the dialog Box is being displayed,
the setting is ignored.
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Selects the number of points for trace data. Initial

I b
1 ]
Paint
} i value is 1001.

I i

! Note: Sometimes the current irace data is
i displayed temporally by the number of its
! point when the number point is switched.
|
|

Displays the software revision of this device.
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10. Window Function

WINDOW
i'"““l """" 3
| Measuring | Sets window display conditions.
. Window |
:r --------- 1
i Window | Turms ON/OFF window display.
| T 3
| @:’ | Note
t ! The window of the upper screen
! E cannot be turned OFF in double screen
3 E display mode.
| o e e o i
1 ! ] . . -
! [ Pos || Selecting POS makes it possible to
! i: change the position of window. Selecting
: '| WIDTH |!' WIDTH makes it possible to change the
! prmmsmmme width of window.
5 | Couploto |
54 e

! ; &L;F:ker E Specifies a range for peak search and dB
' ' : down with marker
; | N i .
' ‘,.,..! ON uses the range in a window, while
! : OFF uses the range of set span.
1 S L
L ] I
! toretwn | Returns to the preceding menu.
i ; !
I i |
|t

Zoom Selects the spectrum display which uses upper and

lower two screens. n the lower half screen, a part of
the upper screen is enlarged.

|
|
|
]
i
]
o -
| 1
3 1
i |
1 I
; | :
! | _POS |! "pDS" varies the window position and
E i WIDTH E "WIDTH" varies the window width.
! Pl m e
1 3
i b
1 3
1 ]
I FTTTTTTTTT
: ! Reset ! Cancels double screen display (ZOOM)
d E ' mode.
1 | |
1 [ e
1 !
! U
i | |
l : return I Retwns to the preceding menu.
¥ : !

___________
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10. Window Function

screen displays spectrum, while lower half screen
displays time waveform.

The window at this time is displayed with the vertical
lines of the window width = OHz.

' 1
T ' Upper and lower two screen display mode. Upper half

i

1

I

L 1

' | Seglecting POS makes it possible to
T WIDTH ! change the position of window. Selecting
P I WIDTH makes it possible to change the
! width of window. (The screen becomes
! the same as in ZOOM by changing the
| width of the window.)

|
Reset | Cancels double screen display (F/T)
I mode.
I

K
1
' Returns to the preceding menu.
|
F

g

Screen
Reset

| Turns OFF screen display and returns from double
| screen display mode to ordinary single screen display
1 mode.

Fo=———-7T

A 8 Executes the selection of the active screen in
double screen display mode.

WSCREENE

On pressing A , the upper screen

becomes active.

On pressing B , the lower screen

becomes active.

Note
A frame is displayed around the scale on the
active screen.
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REMOTE CONTROL INTERFACE

This chapter explains external control via GPIB/RS-232
interface and GPIB command codes.

CONTENTS
1. Introduction . ........... . . . . nan 8-2
2. GPIBBUS Functions ................ 8-5
3. Command Syntax .......... ........ 8-10
4, StatusBytes . ............ . oo 8-13
5. List of GPIB Cormmand Codes . ........ 8-21
. Sampleprograms .......... .. ... 8-44
7. RS-232 Remote Control Function ....... 8-67
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1. Introduction

The spectrum analyzer is equipped with a GPIB (General-Purpose Interface Bus) as standard, which
complies with IEEE standards 488.1-1978 and can be remotely controlled by means of an external
controller. The analyzer also has a built-in control function, enabling easy canfiguration of small GPIB

systems. (Option)

B GPIB

The GPIB is a high-performance interface bus used to connect the
measuring instruments to the computer.

The operations of the GPIB are defined by IEEE standard 488.1-1978.
Since the GPIR has a bus-configured interface, it can specify a device by
assigning a specific address to each device. Up to 15 devices can be
connected in paraliel to a single bus. GPIB devices have one or more of
the following functions:

@ Talker
The talker is a device which is specified to send data to the bus. Only
one active talker can exist on the GPIB bus.

# Listener
The listensr is a device which is specified to receive data from the bus.
Multiple active listeners can exist on the GPIB bus.

@ Controller

The controller is 2 device which specifies the talker and listener. Only
one sactive controller can operate on the GPIB bus. Controllers which
control IFG and REN messages are called "system controllers™.

The GPIB bus can have only one system controller on it. If there are
multiple controllers on the bus, the system controller becomes the active
controller, white other devices which have a control function operate as
addressable devices when the system is started up.

The TCT (Take Control) interface message is used to set a coniroller
other than the system controller as the active controller. After setting, the
system controller will become the non-active controller.

The controller controls the entire system by sending interface messages
or device messages to each measuring instrument. The functions of the
messages are:

# Interface message: “ontrol of the GPIB bus
& Device message: Contra! of the measuring instrument

Oct 13/95
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B GPIB Setup

Jul 26/96

1. Introduction

® Connecting GFIB
The following shows the standard GPIB connector. Secure the GPIB
connector with the two screws to prevent it from coming loose during

use,

The following precautions should be observed when using the GPIB
interface:

The total GPIB cable length in a single bus system should not
excead n x 2 meters, where n = the number of devices to be
connected, including the GPRIB controller. In no case should the
cable length exceed 20 mesters.

Up to 15 devices can bg connected to a single bus system,

There are no restrictions concerning the method of connection
between cables. However, no more than three GPIB connectors
should be connected to a single device, since the use of
excessive force could damage the connector mounting.

For example, the total cable length in a system with 5 devices should be
10 meters or less (2 meters x 5 devices = 10 meters).The total cable
length can be distributed freely within the range of the maximum allowed
cable length. However, if more than 10 devices are to be connected,
some of them should be connected using cables of less than 2 meters so
that the total cable length does not exceed 20 meters.
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@ Setting of GPIB address

__________

i GPIB i
Press | LCL [and ! & 'keys.
SYS | Others |

mmmmmmmmmmm

With ten-key, input GPIB address for this device.

Press] Hz |key to enter.
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2. GPIB BUS Functions

B GPIB interface Functions

Code Description

SH1 Source handshake function

AH1 Acceptor handshake function

T6 Basic talker function, serial polling function, listener-
specified talker cancel function

TED Without extended talker function

L4 Basic listener function, talker-specified listener cancel
function

LEO Without extended listener function

SRK1 With service request function

RL1 Remote function, local function, local lockout function

PPO Without parallel polling function

DCA Device clear function

LTo Without device trigger function

C1 Systemn controller function
c2 IFC transmission, controller in charge function
c3 REN transmission function

C4 SRQ response function

cizg Transmission of interface messages, control transfer
function

E1 Using open-collector bus driver

Note

Ci1, C2, C3, C4 and C12 function only when the options are
packaged.

CO0 (no system controller function) is in the standard instrument
without controller option.
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2. GPIB BUS Funcyions

Il Controller Functions

R3263 has a system. controller mode and an addressable mode. The
features of each mode are as follows:

System C?ntroller Mode Addressable Mode
{option 15)
At startup Active controlier Non-active controlier
IFC Controliable Not controllable
REN Controllable Not controllable

To be active in the addressable mode, R3263 must have received the
TCT interface message.

Only one system controller is aliowed on the GPIB bus. When a system
connected through the GPIB bus is started up, the system controller
becomes the active controler. Only one active controller at a time is
allowed on the GPIB bus. The coniroller controls the devices on the bus
by sending interface messages and receiving service requests (SQR).
Note that the IFC and REN interface messages are sent by the system
controller only.

Interface messages are used o send indications of talker and listener,
serial poll, device clear, trigger, local, and the other information to the
measuring instrument. Service requests are used to receive interruptions
from the instrument.

The active controller can transfer controi to any non-active controlier.
After specifying the talker as the device to which control is to be
transferred, the active controlier sends a TCT interface message to
transfer control o the talker. This operation is called "pass control™.

When the system controiler sends an IFC interface message, control is
returned from the active controller 1o the system contiroller.

Oct 13/95
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2. GPIB BUS Functions

Bl Responses to Interface Messages

Jul 26/96

The responses of the instrument to interface messages are defined by
I[EEE standards 488.1-1978 and are described in this section.

For information on how to send interface messages to the instrument,
refer to the instruction manual of the controller to be used.

@ interface Clear {IFC)

The IFC message is transmitted directly to the instrument through a signal
line. The message allows the instrument to stop the operation of the
GPIB bus. Aithough all input/output operation is stopped, the input/output
buffer is not cleared. Note that the DCL is used to clear the buffer. If the
instrument is specified as an active controller at that time, control of the
GPIB bus will be removed from the instrument and transferred to the
system controtter.

@& Remote Enable (REN})

The REN message is transmiited directly to the instrument through a
signal fine. If the instrument is specified as a listener when the message
is true, the instrument is in the remote mode. The instrument remains in
the remote mode until the GTL message is received, or the REN
becomes false, or the LOCAL kay is pressed.

When the instrument is in the local mode, it ignores all the received data,
When the instrument is in the remote mode, it ignores all key inputting
other than LOCAIL key inputting. When the instrument is in the LOCAL
LOCKOUT mode (LL.O; see Page 8-8), it ignores ail key inputting.

@ Serial Polling Enable (SPE)

When the instrument receives a ressage from external devices, it is in
the serial polling mode. If the instrument is specified as a talker in this
mode, it sends status bytes instead of normal messages. The instrument
remains in the serial polling mode until the SPD {Serial Polling Disable)
message or the IFC message is received.

When the instrument sends an SRQ {Service Request) message to the
controller, bit 6 (RQS bit) of the response data is set to 1 (trug). When
the instrument has finished sending this message, the RQS bit reverts to
0 (false). The SRQ (Service Request) message is sent directly through a
signal line.

@ Device Clear (DCL)
When the instrument receives the DCL message, it performs the
following:
e Clearing of the input and output buffers
e Resetting of syntax analysis, execution control and response data
generation
® Cancellation of all commands that prevent the remote comrnand
from being executed nexi
® Cancellation of commands that are paused to wait for other
parameters

8-7
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2. GPIB BUS Funcyions

it doas not perform the following:
® Changing of data set or stored in the instrument
% Interruption of the front panei operation
# Modification or interruption of instrument operations being
executed
@ Changing of status bytes other than MAV. (MAVY becomes 0 when
the output buffer is cleared.)

@ Selected Device Clear (SDL)

The SDC message operates in the same manner as the DCL message.
However, it is executed only when the instrument is as a listener. In
other cases, it is ignored.

® Go To Locai (GTL)
The GTL message places the instrument in the local mode. In the [ocal
mode, all the operations on the front panel are available.

® Local Lockout (LLO)
The LLLO message places the instrument in the local lockout made. If the
instrument is set to the remote mode in this mode, all the operations on
the front panel will be inhibited. (Note that in the normal remote mode,
front panel operations can be performed using the LOCAL key.)
The following three methods can be used to set the instrument to the
local mode from the local lockout mode:

® Sending a GTL message o the instrument

® Setting the REN message to false (In this case, the local lockout

mode will be canceled.)
& Switching on the instrument power again

@ Take Control (TCT)

I the instrument receives the TCT message when it is specified as a
talker, it becomes the active controller through “pass control”. On
receiving the IFC message, the instrument returns to the addressable
mode.
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B Message Exchange Protocol

The instrument receives program messages from controllers or other
devices through the GPIB bus and generates response data. The
program messages include commands, queries (commands used to query
response data) and data. The procedure used to exchange these
commands, gueries and data is explained in this section.

& GPIB Bufiers
The instrument is equippead with the following three buffers:

(O Input buffer
The input buffer is used {o store data temporarily for command analysis
(it has the length of 1024byte but the input above it is ignored.)
Either of the following two methods can be used to clear the input buffer:
e Switching on the instrument powsr
® Execution of the DCL or the SDC

(O Output buffer _
The output buffer is used to store data which are to be read from the
controllar (1024 bytes).
Either of the foltowing two methods can be used to clear the output
buffer: '

®  Switching on the instrument power

® Execution of the DCL or the SDC

& RMessage exchange
The following are the most important events when another controller or
device receives messages from the instrument:

® Response data are generated when a query is received.

O Purser

The purser receives command messages in the order of reception from
the input buffer, analyzes the syntax and determines what the received
command is to execute.

O Generating response data

When the purser executes a query, the instrument generates data in the
output buffer in response to it (ihat is, to output data a query must be
sent immediately before the data).

Jut 26/96 B-9
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3. Command Syntax

B Command Syntax

The command program for R3263 command mode is defined in the
following format:

Y

Header »| Space (space characters) - data

, {comma)

@ Header

Two types of header are available: common command header explained
below and simple header.

Comman command header has an asterisk (%) at the top of mnemaonic.
Simple header is a functionally independent command which has no
hierarchical structure.

Attaching "?" in front and in the rear of a header makes a query
command.

@ Space (space character)
One space or more is required in this field. (A space may be omitted.)

® Data

When the command requires muitiple data, the data should be separated
with commas. A space may be inserted before or after the each comma.
For details of data types, refer io "Data Formats™.

For details of data type, see the paragraph for data format (on page 8-11).
@® Writing multiple commands

The instrument is possible to write multiple commands by separating
them with semicolons.

Jul 26/96



R3263 OPERATION MANUAL
3. Command Syntax

B Data Formats

The instrument uses the data formats for data input/output shown in this
section.

@ Numeric data

There are three numeric data formats, any of which can be used for
numeric data input. '

Some commands add the units to the data at data inputting. For
information on units, refer to next page.

The following shows tha format of the character data.

& nteger type: " NRf format

»| [ Symboi] > Number -

s Fixed-point type:  NR2 format

¥
¥

3] [Symbol] Number ’\J » Number

e Floating-point type: NR3 format

»1 Number

¥

3 [ Syrnbol] »{ Number

Y

Ele »| [ Symbol] ! Number

Note
Symbols at the beginning may be omitted.
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R3263 OPERATION MANUAL

3. Command Syntax

8-12

® Units
The table below lists the units which can be used.
Suffixes Unit Commands with which Usable

GZ 10° Frequency
MZ 108 Frequency
KZ 10? Frequency
HZ 1Q° Frequency
MV 10° Voltage
MW 108 Electric power
DB 109 dB ratio
MA 10°% Electric current
sC 10° Second
MS 107 Second
Us 10° Second
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4. Status Bytes

The instrument has a hierarchical status register structure in compliance with |IEEE standard 488.2-
1987, which is used to send various device status information to the controller. This chapter explains
the operational models of the status byte and event assignments.

B Status Register

@ Status Register Structure
The instrument employs the status register modsl defined by IEEE
standard 488.2-1887 and consists of a condition register, an event
register and an enable reqgister.

Condition register Event register Enable register
0 - 0 > & 0
1 > 1 - & - 1
n-1 >l n-1 > & «— n-1
n > n > & n
RN
OR = Summary

O Condition register

The condition register continuously monitors the status of devices, that is,
retains the latest status of devices. However, this register is refained as
the internal information, so, no data can be written or read into this
register.

() Event register

The event register latches and retains the status information from the
condition register. {In some cases, it retains status changes.)

Once the regisier is set, the condition is maintained until a guery
command reads out the information or the register is reset by means of
the *CLS command. No data can be written into this register.
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4, Status Bytes

(O Enable register

The enable register specifies which bit in the event register is to be used
as the valid status to generate a summary. The enable register is ANDed

with the event register.

generated as a summary.
status registers. Any data can be written into these registers.

The OR of the result of the AND operation is

The summary is written into the following

@ Status Register Types
The following three types of status register are used in the instrument:

(1) Status byte register

(2) Standard event register

(3) Standard operation status register

Refer ta page B-15 for further details.

The figure below shows the arrangement of the status registers in the

instrurment.

Standard operation

Status register

Standard event register

......

oooooo

Status byte
register

OQutput buffer

MS3

OPR ESB | MAV
RQS

UCAL

|

Service request
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OPREVT? OPR
15 [ ]
Progrant 14‘_
Hunning -
13 | |
12 [
11 [
Auto Level 10‘
Failure -
Printing 9
Averaging 8 -
;
HE ESE?
4]
- Power On *STB? *SRE
5 [ OPR ‘o
= 6
; MSS | RGS SRQ
Measuring 4 - Cormmand >
B Error 5 [
; 3 ESB
Sweeping » Execution >
| ] Error ]
5 mMav |4
o Device Dependent i
1 - Error 3 -
- Query Error e
p— 2 B
Calibrating 0 . Request .
Cantrol |
== 1
(3) Standard operation Operation -
status register Complete o [
- Uncal Status
{2) Standard event register n
(1) Status byte register
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4. Status Bytes

Bl Event Enable Register

Each event register has the enable register to determine which bit to be
available. The enable regisier sets the corresponding bit in decimal
value. ‘

s Set of Service Request Enable Register : "8RE
¢ Set of Standard Event Status Enable Register 1 *ESE
e Set of Operation Status Enable Register . OPR

Example : Only the Measuring bit in the operation status register is made
to be availabls.
OPR bit of the status byte register is set in 1 when Measuring
bit of the operation status register in set in 1.

PRINT @8 ;"OPR16" {The example of the program in
N88BBASIC.)

QUTPUT 708 ;"OPR158" (The example of the program in
the series of HP200 and 300.)

Example : OPR (the summery of Operation Status Register) bit and ESB
(the summery of Event Status Register) bit of the status byte
register are made to be available.

MSS bit of the status bvte register inset in 1 when OPR bit or
ESB bit is set in 1.

PRINT @8 ;""SRE160" {The example of the program in
N88BASIC.)

QUTPUT 708 ;""SRE180" (The example of the program in
the series of HP200 and 300.)
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B Standard Operation Status Register

Jul 26/96

@ Event register
The event register for the standard operation status is used to hold
the change from 1 to O of the corresponding condition register. The
table below shows the assignments of the event register for the
standard operation status.

4, Status Bytes

hit Description
15 Always 0
14 Program running Set to 1 when the built-in BASIC
fanguage stops.
13 to 11 Always 0
10 Auto Level Failure When the setting of Auto Level is
failed, 1 is set.
g Printing Set to 1 at the end of printing.
8 Averaging Set to 1 when averaging finishes.
7to5 Always 0
4 Measuring Set to 1 at the end of sequence
measurement.
3 Sweeping Set to 1 when sweeping finishes.
2101 Always 0
0 Calibrating Set to 1 when calibration data

acquisition finishes.
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4, Status Bytes

l Status Byte Register

8-18

The status byte register summarizes the information from the status
register (see Page 8-13). In addition, a summary of the status byte
register is sent to the controlier as a service request. Therefore, the
register operates slightly differently from the status register. This section
explains the status byte register.

The figure below shows the struciure of the status byte register.

Status byte register

RQS

OPR| 6 [ESB{MAV{ 3 2 1 |ucaL
MSS

SRQ enable register
Y

7 X 5 4 3 2 1 o D -->MSS

The register has the same functions as the status register expiamed in
Page B8-13, except with regard to the following three points:

@ The summary of the status byie register is written in bit 6 of the status
byte register.

@ Bit 8 of the enable register is always valid and cannot be changed.

@ Bit 6 (MSS) of the status byte register writes the RQS of the service
request.

The register responds to the serial polling from the controller. On doing
80, bits 0 to 5 and bit 7 of the status byte register and the RQS are read
out, then the RQS is reset to 0. The other bits are not cleared until each
factor has been reset to 0.

When the *CLS command and the 82 command are executed, the status
byte register, the RQS bit and the M88 bit can be cleared.
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The table below explains the meanings of the bits in the status byte
register.

bit Description

7 OPR ® The OPR bit is a summary of the standard
operation status register.

6 MES ¢ The RQS hit is true when the MSS bit of the
status byte register is set to 1. The MSS bit is
the summary bit for the entire status data
struchure.

e The serial poll cannot read out the MS3S bit.
(However, the MS83 bit is understood to be 1
when the RQOS bitis 1.)

¢ To read the MSS bit, use the common
command *STB?.The *STB? command can read
out bits 0 to 5 and bit 7 of the status byte
register and the MSS bit. In this case, neither
the status byte register nor the MSS bit can be
cleared.

& The MSS bit cannot become 0 until all the
unmasked factors in the status register structure
have been clsarad.

5 ESB s The ESB hit is a summary of the standard event
register.

4 MAY ¢ Summary bit for the output buffer.
This instrument does not work with it.

3to1 ® Always 0

0 UCAL |# Setto 1 when sweep is so fast as to cause
signal level error.
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Bl Standard Event Register

The table below shows the assignrnents of the standard event register.

bit Description

7 | Power on Set 10 1 when the analyzer is switched
on

(5] Always 0

5 | Command Error Set to 1 when the purser finds a syntax
RITOT.

4 Execution Error Set to 1 when the system fails to

execute the instruction received as a
3PIB command for some reason (such
as out-of-range parameter).

3 Device Dependent Set to 1 when errors other than
Error command errors, execution errors, or
query errors ocCcur.

2 | Query Error Set to 1 when no data exist or data have
been deleted when the controller
attempts to read out data from the
instrument.

1 Reguest Control Set to 1 when the instrument is required
to be the active controller.

0 Operation Complete | Not used,
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5. List of GPIB Command Codes

Note on Table
e An asterisk (%) in the Listener Code column indicates that it is a function that needs

the input of the numeric data foliowing the code.
® A plus sign {+) in the Output Formats column indicates that multiple data items are

output.

e AUTO/MANUAL or ON/OFF in the Qutput Formats column indicates that the code
outputs 1 or 0, respectively.
" means impropriety.
In the output format column, unit of frequency and time are used in Hz and sec,
respectively. And the levels are output in the seiting display unit.

Talker request

Function Listener code Remarks
Code Ouiput format

Center frequency CF * CF? Frequency
CF Step size cs Ccs? Frequency
[CF StepAUTO ! CA L CAY e AUTOMANUAL ]
Fraguency offset size FQ * FO? Frequency

)

% Frequency ofiset ON FON * . -

g_ Frequency ofiset OFF FOF -

L%- Frequency span Sp * 5p? Freguency
[Fullspan__ L. RS b ]
Zaro span Z5
Start frequency FA # FA? Freguency
Stop frequency FB * FB? Fraquency
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5. List of GPIB Command Codes

{cont’d)
i Talker regueost
Function Listenar code Remarks
Code Quiput format
Reference level RL * RL? Level
S Y | pD* |t op? | o qoem [T
1: 5 dB/
2 2dB/
3 1dB/
4: 0.5 dB/
OREAR T[T 1 2 o 1T
1 X2
2 X5
3 x10
LINEAR X1 LEt - -
LINEAR X2 L2 - -
LINEAR X5 ELE - -
| LINEAR 10 LLig Lo - ) uc
Reference lovel display unit | T onir? T o dBm | T
- UN? 1: dBmv
T}J AUNITS? 2: dBuvV
2 3. aBuvemt
& 4: dBpW
5 8 v
,,GL,B 7. W
& | dBm AUNITS DBM - -
: KSA - -
UB
¢Bmv AUNITS DBMV
K3B
UM -
dBuVv AUNITS DBUV - -
KSG - -
uu - -
dBuVems UE - -
JdBpW uw
volis AUNITS V
KSD -
watts_ e AUNITS W L e e
Level offset RO #* RO? Level
Level offset ON RON * - -
Level offset OFF ROF
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5. List of GPIB Command Codes

{cont’d)
Talker request
Function Listener code Remarks
Code Qutput format
Sweep mode - SWM? 4] Normal & full
20: Single & fuil
1 Normal & window
21 : Single & window
Window ON WDOSWP O
OFF WDOSWP OFF
Normal CONTS
SN
Singie SNGLS
S - -
o
21| Reset& Start SR - .
8| _Tako swoep (Singio swespzction) (T8 |- boooioooo o]
O | Gate Position GTPOS * GTPOS? Time data
&
@
& | Gate Width GTWID * GTWID? Time data
Gated SWP ON GTSWP ON GTSWP? ON/OFF
OFF GTSwWP OFF
Gate Source
IF SBignal GTSRC IF GTSRG? G IF Signal
EXT Gate in GTSRC GT - EXT Gate in
EXT Trigger GTSRC EXT - 2 EXT Trigger
Gate Source Slope + GTSLP + - -
GTSLP- - -
Trigger mode - TM? 0: FREE RUN
1 LINE
2: VIDEQO
5: External

Jul 26/96
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5. List of GPIB Command Codes

{cont'd)
) Talker request
Function Listener code Remarks
Code Qutput format
FREE RUN T™M FREE - -
FR - -
LINE TM LINE -
[ - -
=
Q
= | VIDEO A - -
2
81 External TH EXT - -
2 EX -
@
Ug) Trigger slope + TRIGSLP +
- TRIGSLP ~ -
_Triggerlevel _________| LU L3 RN U R AR
sSwWp SW * SW? Time
ST * 3T? Time
SWP AUTO AS AS? AUTO/MANUAL
RBW ng * RB? Freguency
RBW AUTO BA BA? AUTO/MANUAL
RBW : SPAN CORS * CORS? Ratio
RBW ; SPAN ON CORS ON #
= RBW : SPAN default CORS OFF
D L o e e st i e o o | v o e e e v e o 2 e o e 2 e e 2 o e e e o st i i 2t e ]
_z YBW VB * vB? Frequency
51 VBW AUTO VA VA? AUTO/MANUAL
D L o e v et i o e o o o e o e o e e o e e e ek e o o e e e o]
VBW : RBW COVR*® COvVRY Ratio
VBW : RBW ON COVR ON* - -
VBW : RBW default COVR OFF - -
Couple All AUTO AL AL? AUTOMANUAL
ATT AT * AT? Level
ATT AUTO AN AAT AUTOQ/MANUAL
'_““ mmmmm [PV ———————— S Sl e e R R R e il B Ty
I"_E MIN, ATT ATMIN * ATMIN? Level
MIiN. ATT ON ATMIN ON # - -
MIN. ATT default ATMIN OFF - -
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1IN MANUAL

5. List of GPIB Command Codes

(cont’d)
Talker request
Function Listener code Remarks
Code Qutput format
Trace A - TA? {L.ower byte)
0 write
1: view
2: blank
3: A-DL—A
4: A-B—A
5: B-A—A
(Upper byte)
0: nothing
1 +max hold
2: +averaging
3 +min hold
A write AW - -
A view AV - -
A blank AB - -
A max hold AM o i -
A min hold AMIN - -
== et Lt e e o o e e e e
8 A averaging AG * AG? integer
- start AGR - -
stop AGS .
pause AGP -
continue AGC -
1 {ime AGH1
continue AGO
'Frace A clear CWA
Tracemath | o T
AXCHB ACHB
A-B—A TRO
B-A—A TR1
| _ADLA e L3 A U S PR P AN
Trace B B? {l.ower byte)
1: view
2: Dblank
{upper byle)
0: nothing
B store BSTORE - -
B view BY - -
B blank BB - -
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5. List of GPIB Command Codes

{cont’d)
) Talker request
Function Listener code Remarks
Code Qutput format
8 Measurement point
o 501 point TPS
= 1001 point | TPL
Detector mode BM? 0: Normal
DET? 1: Positive
. 21 Negative
% 3: Sample
@1 Narmal DTN - -
3 DET NRM - -
8 Positive DTP - -
g DET POS -
Negative DTG - .
DET NEG - -
Sample DTS - -
DET SMP - -
Limit line
Xaxis ABS LIMPOS ABS LIMPOS? 0: ABS
REL LIMPOS REL 1 REL
Y axis  ABS LIMAPOS ABS LIMAPOS? 0: ABS
_______ REL LIMAPOS REL REL
Limit fine 1 e N E
ON LAN LMTA? ON/OFF
OFF LAF
@ Limit line 2
£ ON LBN IMTB? ON/OFF
sl OFF s R N
-_% Limit tine ype selection T e Y EE
Freguency domain LIMTYP FREQ LIMTYP? 0: FREQ
Time domain LIMTYP TiME 1: TIME
Limit kine 1
table input LMTAIN * 3% - - t=FE
table deletion LMTADEL - -
Limit line 2
{able input LMTAIN * 3% - - *=F,L
table deletion LMTADEL - -
X axis shift LIMSFT * LEMEFT? Frequency or time
Y axis shift LIMASFT *® LIMASFT? Level
w: Table data is described following this code for LMTAIN or LMTBIN.
Table data is formed by the frequancy, time and level,
Refer to the programming example of PC-6 (8-45 page) for guideline.
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5. List of GPIB Command Codes

{cont’d)
) Tatker request
Function Listener code Remarks
Code Qutput format
Pass/Fail judgment
Judgment resuit? - PFJ? 6: FAIL
1: PASS
Judgment result? {details) - QPF? 0: PASS
1: UPPER
o 2. LOWER
£ 3: UPPER&LOWER
-‘é’ 4: ERROR
=1 Read out Fail point
Upper side FPU? The number of Fail point. | Maximum 256
= CR/FR > + Freguency. sots.
Level <CRAF>.
Po a repeat of them untit the
number of point.
Lower side - FPL? The same as Upper side.
2 | Display line - DL ? Level
& | Display fine ON DLN * -
8 Display iine OFF DLF -
Marker ON MN * MN? 0:  Marker off
MKN * 1: Normal marker
21 AMarker
Marker frequency - MF? Freguency
Marker Level - ML? Level
Frequency + Leve! - MFL? Frequency + Level
Mormal marker MEKN * - -
E MK * MK? Freguency
.
] T e e L
= | AMarker MKD * . .
MT * MT? Frequency
Fixed Marker FX7? ON/OFF
Fixed Marker ON FXN - -
Fixed Marker OFF FXF -
1/AMarker REDLT? Operation value (Note)
1/aMarker ON REDLT ON
1/a6Marker OFF REDLT OFF
Nate : Calculated value is used as time or frequency data.
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5. List of GPIB Command Codes

(cont'd)
. Talker request
Eunction Listener code Remarks
Code Qutout format
Signal track - S5G? ON/OFF
Signat track ON SGN
Signal track OFF SGF
Peak Search MKPK
Ps -
NEXT peak MIKPK NH -
NXP
NEXT peak left MKPK NL -
NXL - -
NEXT peak right MKPK NR - -
NXR - .
MIN search MiS - -
NEXT MiN XM - -
b b e e e e e e e L i i s i e ot e e o e o e — it ]
,g Continuously peak
Y
= Continugusly peak 7 CP? ON/OFF
Continuously peak ON CPN - -
Continuously peak OFF CPF . -
Peak range
Normal PSN - -
Upper side PSU - -
Lower side PSL - -
Pazk AY div DYy = DY? Real value (.1 to 10)
Marker display
Relative value dispiay MDR -
| _Absolute value display | MDA e e
Active marker movement
Trace A MKTRACE TRA MKTRACE? 0: Blank
Trace B MKTRAGE TRB - 1 Trace A
_______________________________ b By Trace® |
Marker OFF MKOFF
MO
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5. List of GPIB Command Codes

(cont’d)
. ) Talker request
Function Listener code Remarks
Code Qutput format
Mutii Marker :
Mulii Marker ON MLT MLT? ON/OFF
Muti Markor OFF MO :
 Active marker shift e T * = Frequency
MK * - -
Multi Marker No.1 ON MEN1 * - -
Multi Marker No.1 OFF MEF1 - -
Multi Marker No.2 ON MENZ * - -
Multi Marker No.2 OFF MLF2 - -
Mulif Marker No.3 ON MLNG * - -
Mulii Marker No.3 OFF MLF3 - -
Multi Marker No.4 ON MLNg = - -
Multi Marker No.4 OFF MLF4 - -
Multi Marker No.5 ON MLNS # - .
Mulli Marker No.s OFF MLFS -
Multi Markar No.g ON MIL.NG * -
@ Mutti Marker No.8 OFF MLF5 -
i
‘g Muiti Marker No.7 ON MLN7 # -
Multi Marker No.7 OFF MLF7
Multi Marker No.8 ON MLINg *
Muli Marker No.8 OFF MLF8 -
Multi Marker No.9 ON ML.Ng * -
Multi Marker No.9 OFF MEFS - -
Multi Marker No.10 ON MENTO # - -
fghilfi Marker No.10 OFF MLF10 - -
Muli Marker all froqueney | - Misrr | Frequency |10 items +
AMKR
Muli Marker all level MESE? Level 10 items +
e e e e e e AMKR |
Peak list
Peak list frequency PLS FREQ -
Peak list level PLS LEVEL -
Feak list off PLS OFF
Peak list output - PKLST? cnt, frequency 1,
leveil, .. frequency mn,
lgveln: n=cnt
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5. List of GPIB Command Codes

{cont’'d)
) _ Talker request
Function Listener code Remarks
Code Outpyt format
MKR—
MKR--»CF MKCF - -
MC - .
MKR—REF MKRL
MR
MKR A-—+SPAN MTSP
Ds
MKR—Harm MKHM
MH - -
MKR—CF step MKCS - -
MO - .
MKR A->CF step MTCS - -
M1 N -
5
2 |MKR A—CF MTCF - -
&
Z | MKR —MKR stop MKMKS - -
M2 - .
MKR A->MKR siep MTMKS - -
M3 - -
|MKR step size ! meM MPM? T TErequency ]
MKR step AUTO MPA MPA? AUTO/MANUAL
'pEAK SCF |1 7y e R
PEAK —REF PKRL - -
X N R A
X dB down width MKBW # MEKBW? Level
X dB down XDB
X dB down left XDE
X dB down right XDR . -
X dB relative DGO - -
X dB abs. left DCH . -
X dB abs. right BC2 . -
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5. List of GPIB Command Codes

{cont’d)
i Talker reguest
Fungtion Listener code Remarks
Code QOutput format
X dB execution state - bC? 0 Relative
- 1: Absolute (Left
g 2: Absolute (Right)
S| Continuously dB down? - CDB? OFF/ON
= Continuously dB down ON CDB ON - -
Continuousiy'dB down OFF CDB OFF - -
Measurement window - wDO? ON/OFF
<] WO NS | L R ONOFF_ | ]
2 [ Window ON "7 |[wpo ON T - o
= WN - .
& [ Window OFF WDO OFF
= WO we b ]
5| Oerter positon: X_ | wixs WEX? ofooo__Frequency |
& | Window width WDX * WDX? Freguency
2fCoupie to Marker | CPLMKON ceLmk? | T OoNOFF | T
CPLMK OFF -
Mutti-screen
cf§ Mulli-screen ZOOM [MLTSCR ZM
S BT |MLTSCRET
8 RESET | MLTSCR RST -
=] Window position ZMPOS * ZMPOS? Frequency or time
§ Window width ZMWID * ZMWID? Freguency or time
Upside screen SCRSEL TRA
Downside screen SCRSEL TRB -
Level Correction CR? ON/OFF
- ON CR ON
é, OFF CR OFF
- fable input CTIN * 3% #=F
table deletion | CRDEL
=1 Recall RC/REG_ o/ Max eight
g RC/File narme/ . characters for
o the file name.
o | Save SV/REG_ nn/ - “nn" of
& SV/File name - - "REG_nn" is
n from G071 10 10.
& | Defste DEL/REG_ nn/ - -
% DEL/File name/ - -
(]
D | Instrument Preset P - -
&
n
#%: CRIN sets the table data after this code. The teble data is organized with the frequency and the

level.
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5, List of GPIB Command Codes

(cont’d)
Function Listener code Totker request Remarks
Code Qutput format
Printer output
Gradation mode PRT GRY
3 No gradation  standard PRT MOL
'c% reduction PRT MOS
Printer command selection
ESC/P PRTCMD ESC
HP PCL PRTCMD PCL - -
Plotter output
The object to be plotied
All information PLALL - -
Only wave farm PLTRACE - -
Split size
Fult size PLPICY - -
Two part spiit PLPIC2 - -
Four part split PLPIC4 - -
Plot positions Mode changes
Center PLMID 1o fult size.
Lefi PLLEFT Mode changes
Right PLRIGHT - to the two part
E_ split.
o Upper left PLUPLEFT - Mode changes
e Upper right PLUPRIGHT - - 1o four part
Lower left PLLOWLEFT - split.
Lower right PLLOWRIGHT - -
Moving for piot positions
Autornatic PLAUTO - -
Manual PLMAN - -
Addrass mode
Specifying talk only mode PLTALK ONLY - - Specifying
Address PLTALK ADRS - - talker and
listener
address is
necessary by
the controller.
Execution plot PLOT -
HCOPY -
OPTPLOT . - Plot is carried
out fram
OPT15.
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5, List of GPIB Command Codes

{cont’d)
) Falker request
Function Listener code Remarks
Code Output format
Image mode
Color HCIMAG COL -
(Gray scale HCIMAG GRY - -
monochrome HCIMAG MON -
RLE comprassion
© Off HCCMPRS OFF
& On HCCMPRS ON
S File Na. HOFILE * *
E Specify file
o No by
HCFILE
Execufion HCOPY . - before
exgcution
three digit
integer of 000G
to 899.
Device selection
_| Printer HCDEV PRT - -
% Plotter HCDEV PLT - -
8 File A HCDEVY MA - - MA:
> Memory card
§ drive A
| FieB HCDEV MB - MB:
% Memory card
drive B
Execution hard copy HCOPY
Calibration Other
CAL ALL CLA commands are
Total gain cal. CLG - invalid during
input ATT cal. CLATT - - the execution
To - . of CAL.
IF step AMP cal. CLSTEP - -
- T - -
2| RBW switch cal. CLRBW - -
g IT2 - -
£
| Log linearity cal CLLOG - -
© IT3 - -
AMPTD MAG cal. CLMAG - -
T4 -
PBW cai. CLPBW
iTg
Calibration level CLN# CcL? Level {(-10 to -30 dB)
{0.5 dB Step)
f compensation FC? ON/OFF
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5. List of GPIB Command Codes

8-34

{cont'd)
) ) Talker request
Function Listener code Remarks
Code Qutput format
f compensation ON FC ON - Other
FCN commands are
f compensation OFF FG OFF - invalid during
FOF “ - the execution
of CAL.
o
-,% CAL compensation CG? ON/OFF
5
(Tg CAL compensation ON CC ON - -
CCN - .
CAL compensation OFF CC OFF - -
CCF - -
Caiibration of the internal CLREF * CLREF? Integer Record for
reference CLREF 9999 (-100 to 100) setup value
Memaory card MA: (A) or
Memory card initialization MM /A: / - - MB: (B} is
-g MM /B: / avanablfe for
3 the drive
& . name.
g AlLL copy ALLCOPY /A B/ - -
)
= | Drive select DEV /RAM: / - -
DEV /AL
DEV /B: /
Label . LB? Character string Mex.30
characters
Label ON LON j¥# § . - Enclose a
— character with
_?3; Label deletion LOF - - a slash ().
- Note: End with
the character
unable to
dispiay.
Data input correspondence
0tc9 Qtog
. (decimal point}
et B e e e e e e o et o ot e e e e i o e o]
@) GHz GZ
)
= MHz MZ
©
DY kHz Kz -
Hz HZ -
my MY - -
mwW MW - -
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5. List of GPIB Command Codes

{cont’d)
) Talker request
Function Listener code " Remarks
Code Qutput format
dB ratio DB -
s mA MA -
@
=< | Secong 5C - -
=
A Mili second MS -
Micro second us - -
ENTER ENT - -
Trace data /O
Memary A output (ASCIH TAA? 5 bytes + delimiter 1 point
(BINARY) TBA? 2 bytes X 1001 {or 601) points EQI signal
o
g Mamory B output (ASTH) TAB? 5 bytes + delimiter 1 point
8 {BINARY) - TBB? 2 bytes x 1001 (or 501 }points EQi signal
©
= | Memory A input  (ASCID TAA - 1 point
' {BINARY) TBA - EQ! signal
Memory B input  {ASCII) TAB - 1 point
{BINARY) TBB EO! signal
Power Meas
Average Time PWTM # PWTM? integer(1 to 9989)
Average Power ON PWAVG ON - -
Average Power QFF PWAVG OFF - -
Average Power? PWAVG? Level
£
2 | Total Power ON PWTOTAL ON - -
S | Total Powsr OFF PWTOTAL OFF - -
.
N { Total Powsr? PWTOTAL? Level
Channel Power ON PWCH ON - .
Channel Power OFF PWCH OFF . .
PWCH? Level
Carrier Power ON PWCARR PWCARR? Level
(PS) (MF?) Frequency
{ML?) Level
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5, List of GPIB Command Codes

{cont’d)
] ) Talker reguest
Function Listener code Remarks
Code Output format
Counter COUNT? ON/QFF

Counter value - CNRES?(MF?) Frequency

Countsr ON COUNT ON

Resolution 21 ke CNOo

100 Hz GN1 )
10 Hz CN2
1 Hz CN3 .
Counter OFF COUNT QFF
CNF -
Sound Mode | S “"Tsomp? | o: o | 7]
807 © ON(AM)
2: ON{FM)
Scund ON(AM or FM) SON - -
g Sound ON(AM) SAM - .
| Sound ON(FM) SFM - -
L1 sound OFF SOF - -
42}

Volume SDV * sSPvY Integer 1108

Volume{Maximum} VX - -

Volume{Middle} VD -

Volume{Minimum) VN -

Pause fime PU = PU? Time

SQELCH SQE * SQE? Level

SQELCH ON SQE ON #

SQELCH OFF SQE OFF
____________________________________________ | P NP
Moise/Hz Wi~ N1? Frequency

dBm/Hz ON MNIM -

dBuVivHz ON NIU -

dBo/Hz ON NIC - -

Noise/Hz OFF NIF - -

Noise/Hz value NIRES? (ML7) Level
Misc
Dealimiter

o CR LF <EQI= DLo -
% LF DL -

< EQ] > DlL2 -

CRLF DL3 -

LF <EQI= pta -
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5. List of GPIB Com

mand Codes

{cont’d)
o Talker request
Function Listener code Remarks
Code Output format
Service request
interruption ON 50 - -
Interruption OFF 81 - -
Status clear 82 - -
Service request mask RQS * RQS? Decimal corresponding to
5RQ bit
[ PN VSRR —— A e e et e e 0 it i e o e et o e o]
21 Product type - VER? -
=
" | Product type {character strings) - TYPE? character strings + delimiter
- TYP? character strings + delimiter
Revision oufput ___ o R | REV? oo Sharacter stringsdelimiter | _____ .
Reference signal source
(Internal) RFi - -
{Exiernat) RFE . -
Device ID output - *HDN? Maker name (character string)

favice type {character string}

0, revision {character string)

{Example: ADVANTEST,
___________________________________________________________ Reaesohon) 1 ]
Device initiafization |~ __ .. =2 SN U VN N UUOR Y NI

'g Cisaring of status bytes and [*CLS - -
Slretatooquoves o oo oo d ]
g Accessing of standard event|*ESEC *ESE? Decimal numbet corresponding
Ofstausenable register 1)l fosachbitinthoregister | _______. A
s Reading and clearing of standard - *ESR? Decimal number corresponding
= | ovont status enable regiser |1 | to each bit inthe register 1 _ o]
8 Accassing of service request|*SRE *SRE? Decimal number corresponding
enabloregister e to each bit in the register ____ ] e ee ]
Reading of status byte and MSS - *STB? Decimal number correspanding
RO SU UV SESRR | toeathbitofstatusyte |
Accessing  of 0;}erati;)n status | OPR QPR? Decimal number corresponding
enable register e L o ach bit in the register | _
E’\;ading and clearing of cperation OPREVT? Decimal number corresponding
status register to each bit in the register
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5. List of GPIB Command Codes

M GPIB code of TRANSIENT mode

Fungtion Listener code Telker request Remarks
Code Output format
Operation mode CwW SETFUNC CW SETFUNC? 0 cw
Transient | SETFUNG TRAN 1 TRANSIENT
Communication system GSMB0Q | MODTYP GSM B MODTYP? i 3 GSM900
DCS1860 | MODTYP DCS1800 ' 4 DCS1800
“““““““““““““““““ DOS1900_[MODTYPDOSIOO | 1 5 i Dos1e0 |
Communication direction MS LINK MS EINK? e M3
____________________ ors _|uwksrs |l raES L]
Signal type
Continuous wave MEASMD CGONT MEASMD? 0 148bit BURST
Burst wave 88bit BURST
148bit MEASMD BURST 2 Continuous wave
_______________ sgot______|measmppumsTi| | L
- CH setting, CF setting CHn CH? integer (Ghannel number}
= |
_‘g {n: Channel number)
E Offset CHOFS n CHOFS? Integer (Offset channel)
S S | oometcH) | . I
Sync trigger TSC SYNC TSCn SYNC? 4] FSC0o
N0t 7) to
None SYNC NO 7 TSC7
TSC: Training Sequence Code | | s
FAum ievel
Execution (except Burst Env) AUTOLVL
Execution (Burst Env) AUTOWFL
Auto Level ON ALS ON
| _AuolevlOfF MSOFF b it ]
Power class GSMa00 PWCLS n PWCLS? 1; B5dBm / 2: 52dBm
m1t08) 3: 490Bm / 4: 46dBm
5: 43dBm / 6: 40dBm
7: 370Bm / 8: 34dBm
PCS1800/ PWCLS n PWCLS? 1; 43dBm / 2: 40dBm
DCS1900 {n:11to4) 3: 37¢Bm / 41 34dBm
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Talker raquast

Function Listener code Remarks
Code “Qutput format
Power control tevel :
GSMI00 PWCTL n PWCTL? 2 39dBm / 3: 37dBm
{n: 210 19) 4: 35¢d8Bm / 5: 33dBm

6: 31d8m / 7. 28dBm
& 27dBm / 9: 25dBm
10: 23¢Bm/ 11: 23dBm
12: 19dBm/ 13: 17dBm
14: 15dBm/ 15: 13dBm
16: 11dBm/ 17: 9dBm
18: 7dBrm / 19 5dBm

DCS1800 PWCTL n PWCTL? o: 30dBm / 1: 28dBm
(n: 0 1o 15) 2: 28dBm [/ 3: 24dBm
4: 22dBm / 5: 20dBm
& 18d3m / 7: 16dBm
8: 14dBm / 9: 12dBm
'g 10: 1GdBm/ 11; 8dBm
'E 12: 6dBm / 13: 40Bm
% 14: 2dBm / 15: 0dBm
pCS1900 PWCTL n PWCTL? 0: 30dBm / 1: 28d8Bm
(n: 0 to 15, 30, 31) 2: 280Bm / 3: 24dBm
4: EédBm { 5; 20dBm
6: 189Bm / 7: 16dBm
8: 14dBm / 9: 12dBm
10: 10dBm/ 11: 8dBm
12: 6¢Bm / 13: 4dBm
14: 26Bm / 15: 0dBm
_______________________________________________________ 30:33dBm/ 31:32d8m _ | ]
LOVel oSSl e} e | RO Y
Trigger
Mode AUTO TEGMODE AUTO - ; .
SOFTWARE | TRGMOBE SOFT ) ' -
_____________ EXT ______fmemooemxr | - L]
EXT Slope + TRGMSLP RISE . _ -

TRGMSLP FALL - -
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5, List of GPIB Command Codes

(cont’d)
i i Taliar raguest
Function Listener code Remarks
Code Qutput format
Source FREE TRGSRC FREE -
VIDEQ TRGSRC VIDEO -
I TRGSRC IF -
EXT TRGSRC EXT -
SLOPE + TRGSLP RISE -
- TRGSLP FALL
Level TRGLVL * Integer (Level = 0 to 100)
Position TRGPOS * Integer {Timg : 0 o 100)
Source monitor  ON TRGMON ON TRGMON? 0 : OFF
OFF TRGMON OFF 1@ ON
g. Delay time TRGDT * TRGDT? Time
£! TDMA Siruclure
§' 156.250it TRGSTR TYPY TRGSTR? 0 : 158.250bit
‘g' 1B6/157hit TRGSTR TYP2 - 1 : 15B/157hit
5| Stetnumber | TResLOTY | TROSLOT? | [integer (slotnumber:0to7) | ______|]
:?; Gated spectrum
%"33 Gate Position TGTPOS * TGTPOS? Time
' Width TGTWID * TGTWID? Time
Default TGTDEF - -
Source iF signal TGTSRC IF TGTSRC? 9 : IF signal
EXT Trigger | TGTSRC EXT 2 . EXT trigger
Slope + TGTSLP RISE -
- TGTSLP FALL
Thrashold TGTTHD * TGTTHD Integer {0 10 104) 0: OFF
Save paramelers TGTSY
Galed sweep ON TGTSWP ON TOTSWP? 0 : OFF
OFF TGTSWP OFF k| ON
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5-.' List of GPIB Command Codes

on.

Feb 27/97

: {cont’d)
. Talker reguest
Function Listener code Remarks
Code Cutput format
Display control
Window position DCPOS * DCPOS? | Time
Window width BCWID * DCWID? Time .
T-Zoom ON BCZOM - -
Reset DCRST - -
Zoom on window DCHZOM O - -
Return to last span DCHZOM QFF - -
Span to 1 burst DCHZOM BURST
Span to 1 frame DCHZOM FRAME
Vertical Zoom  ON DCVZOM ON ON: 2dB/div
OFF DCVZOM OFF QFF: 10dB/div
Y Scale selection Valid only when
. 10dB/div DCVDIV P10DB DCVDINV? 0:  10dB/div measurement
g 5dB/div DCVDIV PEDB 1. 5dB/div mode is going
=1 adiidy ! DEVDIVPZDB ) 2 iy [ O e
§ Average
w1 Carrier Power TPWTM * TPWTM? Integer {1 to 899)
g Burst envelope TAVGBST * TAVGBST? integer {1 to 32) 1: OFF
g Bue to modulation TAVGDTM * TAVGDTM? Integer (1 tc 929)
§ Spurious emissions TAVGSPR * TAVGSPR? Integer (1 to 989)
2 :
Max Hold
| Duetoswitching ________} TMAXDTS > L TMAXDTS?  linteger (110999 4 ]
Limit ling .
Type selection 31
Burst Envelope TLMTYP Tt Table :
Carrier Power TLMTYP T2 TM1 =UP
TM2=UP
Due to modulation TLMTYP FR1
Bue to Switching TLMTYP FR2 - -
STD LMCPSL 8TD - -
USER LMCPSL USR - -
Level Adjust AUTO EMSFAT - -
MANUAL LMSFMNL - -
X-axis shift TLMSFT * TLMSFT? Frequency or time
Y -axis shift TLMASFT * TLMASFT? Level
%1: Be sure to make a Type selection before setting STD/USER, Level Adjust, X/Y-axis shift and so
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5. List of GPIB Command Codes

{cont'd)
) Talker request
Function Listener code Remarks
Code Output format
Limit fine ON TLMT ON TLMT? D: OFF
OFF TLMT QFF ON
Table daia %2
Table insarticn TLMIN * *=F, L
Table deletion TLMDEL
£ XY, 7 e I
Judgment ON PFG ON PFG? 0: OFF
OFF PFC QFF 1: In continuous measurement
Judgment results 7 PFJ? 0 : FAIL
1 PASS
Judgment resuiis 7 (details) OPF? 0 PASS
1 UPPER
2 LOWER
3 UPPER and .OWER
4 ERROR
0 o )
g Fail point reading
= Upper side - FPU? Fail point number <CR+LF> [ 256 sets max.
Té ' + Frequency,
O Level < GR/LF >
E {Repeated for the number of point)
I o lowerside | S | LI | Ditoto Upper _______t .. _]
& | Carrigr power
M1 Window ON TWDO ON TWDO? 0 : OFF Carrier power
2 OFF TWDO OFF 1 : ON anty
Position TWLX * TWLX? Time
Width TWDX * TWDX? Time
Default TWDEF -
¥ Scale seiection Valid only when
10dB/div DCPDIY P10D8 DCPDIVT ¢ 10dB/div measurement
5dB/div DCPLIV PEDB : 5dB/div mode is gaing
_____ edsidv ____|DCPDIWP2DB L 1 2 i zoBdv __ don |
(Due to Modulation B
Trace detection
Posi-Nega TDET NRM TDET? 0 Posi-Nega
Posi TDET POS 1 Posi
Nega TDET NEG 2 Nega
Sample TDET SMP 3 Sample
Reforence power selaction
Sweep REFPWR SWP REFFPWR 7 G SWP
DsP REFPWR DSP 1 DSP
Limit line Margin AX LIMMRG * LIMMRG? Frequency 0Hz : OFF
2. In the type selection for inserting or deleting the table data, TM1 corresponds to UP and TM2
corresponds to LOW in the template specification.
8-42 Apr 20/97



R3263 OPERATION MANUAL
5. List of GPIB Command Codes

{cont’d)
] Talker request
Function Listener code Remarks
Code Qutput format
g Spurious Emissions
-‘§ Oftset frequency from carrier CRFO * CRFO? Fraguency
8 * 1.8MHzZ (1.8MHz =)
g 6.0MHz (6.0MHz =)
;'5: Span mode Auto SPRSP AUTO
2 Full span SPRSP FULL . :
Burst Envelope PWRTIME - -
Carrier Power TPWAVG - -
Pue to Modulation DUEMOD “ -
Due to Switching DUESWT
o Spuiious Emissions SPREMI - -
IS
2 Execute measurament of same itern | Sl - -
k5
£
] df down
#| XdB down width MEKBW * | MKBW? Level
‘ g XdB down XDB
= XdB dowr left XDL
XdB down right XDR - -
XdB relative BCo - -
XdB abs. left pCH - -
XdB abs. right pC2 - -
XdB executing status - DC? 0: Relative
1:  Absolute (left side)
2 Absolute (right side)
Burst Envelope - - Judged as PASS/FAIL
Carrier Power - TPWAVG? Level
frscd
7 | Due o Modulation - - Judged as PASS/FAIL
L1 Level list cata? DUEMOD? <N, 12, .. 10>
B | Due 1o Switching - . Judged as PASS/FAIL
% Level list data? DUESWT? <11, 12, .. 18>
o7}
= Spuricus Emissions - SPREMI? <p, 1,11, .. I, in>
X d8 down - MF? Freguency or time
MT?
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6. Sample programs

N8SBASIC is used in PCI801 series and HP-BASIC is used in HP200 and 300 series.

Sample programs for PC9801 series (GPIE address = 8)

Example PC-1 :  Master reset the device and set center frequency to 30 MHz.
10 ISET IFCISET REN * Execute interface clear and remote enable.
20 PRINT @8;"1P" * Execute master reset.
30 PRINT @8;"CF30MZ" * Set center frequency to 30 MHz.
40 STOP
50 END

Example PC-2 :  Set start frequency to 300 kHz and stop frequency to 800 kHz, and add 50 kHz
as frequency offset.

10 1SET IFCHSET REN '

20 PRINT @8;“ FAS00KZ" ' Bet stari frequency to 300 kHz.
30 PRINT @8;"FB800OKZ" ' Set stop frequency to 800 kHz.
40 PRINT @8;"FONSOKZ" ' Set frequency offset to 50 kHz.
50 STOP

60 END

Example PC-3 :  Set reference level to 87 dB.V, 5 dB/div and RBW to 100 kHz.

10 ISET IFCISET REN ’

20 PRINT @8;"UU RL87DB" ' Set REF level to 87 dBgV.
30 PRINT @8;"bDbsDB" ' Set 5 dB/div.
40 PRINT @8;"RB100KZ" ' Set RBW to 100 kHz.
50 STOP
60 END
Example PC-4 :  Assign numeric value to variable.

o o e o o mt e e e o e o Gk B3 G P T e i Gme o e e om mrm e U N G B e 7 s e e T R o e ek W4 R L N U T T e em e e e LR s

10 ISET IFCISET REN ’

20 SPA=8:A=10:B=2:0=20 * Assign a set value to each varidble.
30 PRINT @SPA"CF",A,"MZ" ' Set center frequency to 10 MHz.
40 PRINT @SPA;"SP".B,"MZ" ' Set frequency span to 2 MHz.

50 PRINT @SPA;"AT",C,"DB" * o Set ATT to 20 dB.

80 STOP

70 END
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6. Sample programs

Example PC-5

10 ISET IFCIUSET REN

20 TITLE$ ="R3263 SPECTRUM Analyzer”
30 PRINT @8;"CF30MZ SP1MZ DTP"

40 PRINT @8;"LON/" +TITLES + "/

50 PRINT @8;"SV/REG_ 05/

60 PRINT @8;"CF1GZ SP200MZ"

70 PRINT @8;"RC/REG _ 05/
80 STOP
90 END

Save set data to or recall it from register 5.

T Pefine a label,
> Set each data.
' Label ON

' Save values in register 5.

' Change center frequency and frequency
span.

* Recall values from register 5.

Example PC-6 :

10 ISET IFC:ISET REN
20 PRINT @8;"IP"
30 PRINT @8;"LMTADEL"
40 PRINT @8;"UU"

60 PRINT @8;"LMTAIN 25MZ,49.5DB"
70 PRINT @8;"LMTAIN 36MZ,50.5DB"
80 PRINT @8;"LMTAIN 356MZ,51.50B"
90 PRINT @8;"L.MTAIN 55MZ,62.5DB"
100 PRINT @8;"LMTAIN 55MZ,54.3DB"
110PRINT @8;"LMTAIN 65MZ,55.9DB"
120 PRINT @8;"LMTAIN 85MZ,57.0DB"
130 PRINT @8;"LMTAIN 68MZ,58.0DB"
140PRINT @8;"LMTAIN 68MZ,60.5DB"
150PRINT @8;"LMTAIN 76MZ.63.0DB™
1BOPRINT @8;"LMTAIN 76MZ,64.00B"
170PRINT @8;"LMTAIN 82MZ,64.6DB"
180PRINT @8;"LMTAIN 82MZ,64.7DB"
120

200PRINT @8;"FAOMZ FB100MZ"
210PRINT @8;"LAN"

2208TCP

230END

Input data to the table for limit fine 1 and turn limit line 1 ON.

> Delets the table for limit line 1.
T Set units to dBuV.

' Input data for limit line 1.

' Set start frequency and stop frequency.
" Turn limit ling 1 ON.

Jul 26/96
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6. Sample programs

Example PC-7 :  Sample measurement with gated sweep
10 ISET IFCISET REN ' Exscute interface clear and remote enable.
20 PRINT @8;"GTSRC GT" * Bet gate signal source to EXT.
30 PRINT @8;"GTSLP +™ ' Set trigger at the trailing edge of EXT signal.
40 PRINT @8;"GTWID 10M3" ' Set gate width to 10 ms.
50 PRINT @8;"GTPOS 10U8" '’ Set gate position to 10 us.
80 PRINT @8;"GTSWP ON" ' Turn gated sweep ON.
70 END

Sample programs for HP200 and HP300 series (GPIB address = 1)

Example HP-1 :  Master reset the device and set center frequency to 30 MHz.

10 QUTPUT 701;"1P"
20 QUTPUT 701;"CF30MZ"
30 END

Example HP-2 @ Set start frequency to 300 kHz and stop frequency to 800 kHz, and add 50 kHz
as frequency offset.
10 QUTPUT 701;"FA300KZ"
20 OQUTPUT 701;"FB8OOKZ"
30 QUTPUT 701" FONBOKZ"
40 END

Exarnple HP-3 :  Set reference level to -20 dBm (5 dB/div), resolution bandwidth to 100 kHz and
detector mode to Posi.
10 QUTPUT 701;"RL-20DB"
20 OQUTPUT 701;“DD5DB"
30 CUTPUT 701;"RB100KZ"
40 OUTPUT 701;"DTP"
50 END
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Example HP-4 :  Set trigger mode to SINGLE and sweep time to 2 seconds, and position a
marker at the maximum leval for each sweep.
10 OUTPUT 701;" 31"
20 CUTPUT 701;"8Wa8C"

30 QUTPUT 701;"SR" I Start sweep.

40 WAIT 2.5 | Wait for sweep end (or use service request).
50 QUTPUT 701;"PS" I Marker peak search

80 GOTO 30

70 STOR

80 END

Example HP-5 :  Set to MAX HOLD (A).

OUTPUT 701;"AM" I Set fo DIRECT.

Example HP-8 :  Accessing the files

OUTPUT 701;"RC/REG__06/" ! Recall the register 5.
QUTPUT 701;"RC/A: \/SVRCL \ /FILE__010.DAT/ | Hecall values from the card.
QUTPUT 701;"SV/REG__ 02,PDC Measure/" I Save values with the titles.

Note: The method of accessing files with RC, DEL, S\_/ command is in the same format.
To specify the device name, be sure to specify its full pass name including the directory

name.
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6. Sample programs

Il Data output format (talker)

In order 1o output internal data such as measured data and set conditions,
it is necessary to specify which data to output with "xx7" command.
Then the specified data is read when the device is in talker mode.
Available output formats are as shown in the table below. The delimiter
positioned at the end of data can be specified from 5 types (see the item
"Others" in GPIB code list). Once set, "xx?" command conlinues to be
valid until it is changed the next.

(1 of 2)

Qutput format

Frequency

+ DDDDDDDDDDDD EXD CR LF

f 1 T
1 2 3 4

@ Data size (1 to 3) is maximum 19 bytes, and the unit is Hz.

Example) Specify "CF?" and output as center frequency.

Level

+ DDDDDDDD EXDCRLF
1} i T
1 2 3 4
# Data size (1 to 3) is maximum 18 bytss, and the unit corresponds to each
LUNIT setting.

Example} Specify "ML?" and output as maker level.

8-48

< Supplement >

B U3 e =

§ouonon

Sign (a space for plus sign; "-" for minus sign)

Mantissa of data

Exponent of data

Delimiter (CR/LF in initial setting and it can be changed with "DLn" code.)
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6. Sample programs

(2 of 2)

Quiput format

Time +DDDD EXDCRLF
Tt 1 ) T
1 2 3 4

® Data size (1 to 3) is maximumn 19 bytes, and the unit is sec.

Example) Specify "SW?" and output sweep time.

Constant DDDDCRLF
T 1
2 4

® The maximum byte of the data size corresponds to the maximum size of
the output data.

Example) ON/OFF status is output or Averaging count is output.

< Supplement >
t = S8ign {a space for plus sign; "-" for minus sign}
2 = Mantissa of data
3 = Exponent of data
4 = Delimiter (CR/LF in initial setting and it can be changed with "DLn" code.)
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Sample programs for FC3801 series (GPIB address = 8)

Example PC-8 :  Output marker level (numerical variable)

10 ISET IFCHBET REN ’

20 PRINT @8;"CF30MZ SP1MZ MK30MZ" *  Center frequency, frequency span, marker
ON

30 PRINT @8;"ML?" " Marker level?

40 INPUT @8;ML " Read marker lavel.

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

680 STOP

70 END

Sample result: MARKER LEVEL = -16.22

Example PC-9 :  Output center frequency (character variable)
16 ISET IFCISET REN ’
20 PRINT @8;"CF?"

30 INPUT @8;CF$ ' Read center frequency.
40 PRINT CF8 " Display the result.

50 STOP

80 END

Sample result: 30.000E + 8

Example PC-10:  Output level and its unit
10 ISET IFCISET REN ’
20 PRINT @8;"RL?"

30 INPUT @8;RES ' Read REF lavel.
40 PRINT @8;"UN?"

50 INPUT @8;UN " Read unit for lavel.
80 PRINT RES$,” : ",UN * Display the result.
70 STOP

80 END

Sample result: 0.0E+(0: 0
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6. Sample programs

50
5O
70
80

Example PC-11:

ISET IFCIUSET REN

PRINT @8;" CF30MZ SP20MZ"
PRINT @8;"MKBWEDB PS XDB"
PRINT @8;"MFL?"

INPUT @8;MF,ML

PRINT "MARKER FREQ = ";MF;" : MARKER LEVEL = "ML

STOP
END

Sample result: MARKER FREQ = 400000 : MARKER LEVEL = 1.16

Execute 6 dB down and then output frequency and level values (multiple items).

' Set center freguency and frequency span.
Execute 6 dB down.

' Read frequency and level for marker position
at the same tims.

90

Example PC-12:

ISET IFC:ISET REN
PRINT @8;"CFOMZ"
PRINT @8;"SP100MZ"
PRINT @8;"PS"
INPUT @8;"ML?"
INPUT @8;A

PRINT @8;"NXP"
INPUT @8;"ML?"
INPUT @8;B

100 PRINT @8;" NXP"

110 INPUT @8;"ML?"

120 INPUT @8;C

130 PRINT"1st PK = ";A;" : 2nd Pk =
140 STOP

150 END

Sample result:

Qutput level values for the maximum, 2nd and 3rd peak points of the signal.

4

3

3

"B 3rd PK = "0

18t PK = -9.44 : 2nd PK = -10.06 : 3rd PK = -11.84

Set center frequency and frequency span.

Read peak level.

Read 2nd peak level.

Read 3rd peak lavel,

Jul 26/96
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Example HP-7 @ Output marker frequency (integer).
10 QUTPUT 701;“MF?"
20 ENTER 701:A
30 END
Sample resul A=18E+9

Bxample HP-8 @ Qutput center frequenc,y {character string).
10 DIM A$[30]
20 QOUTPUT 701;"CF?"
30 ENTER 701;A3
40 END
Sample result; A$= 1.234567E+ 39

Example HP-9 @ Output status of the level unit.
10 QUTPUT 701;"UN?"
20 ENTER 701;A
30 END
Sample result: A=2 (dB.V)

Example HP-10:  QOutput frequency and level values for marker position at the same time (multiple

10 QUTPUT 701;"MFL?"
20 ENTER 701;Mf M|
30 END
Sample result: Mf=1.8E +9 Mi=-85.15

Example HP-11:  With NEXT PEAK function, read 2nd and foilowing 10 peak levels of the signal.
10 DIM MI(9)
20 QUTPUT 701;"PS"
30 FORi=0TO9
40 OUTPUT 701;"NXP"
50 QUTPUT 701;"ML?"
80 ENTER 701;Mi()
70 NEXT
80 END

Sample result: MI(0)=-55.01 MI{1)=-58.22 --MI(8) =-70.26
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6. Sample programs

B /O of trace data

Trace data on the screen includes the data for 1001 or 501 points on
frequency axis. For inputting/outputting these data, it is necessary to
transfer data for 1001/501 points from lefimost ohe (start frequency) in
order. Each level point is expressed by an integer from 1792 to 14592.
(However, when the waveform exceeds the upper limit of the vertical
scale, a value greater than 14592 is transferred.)

14592

Trace data value i / \
/L

\ -
/// \ Y

OO S S T S SN S S

1 101 201 301 401 501 01 701 801 901 1001 _
(51) 101) (151) (201} (251) (301) (351) (401) (451) (501} (FOINY

1792

No. of data points

Figure 8-1 Relation between screen grid and trace data

ASCI format and binary format are available for the input and output of
the trace data.

Table 8-1 Trace accuracy designation code

GPIB code Content
TPS Set the number of measuring points to 501.
TRL Set the number of measuring points to 1001.
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6. Sample programs

/O method Content
ASCH format DDDDD CR LF

Data for Delimiter

one point

5-byte data without header

Input GPIB code

Cutput GPIB code

Memory A

TAA

TAA?

Memory B

TAB

TAB?

Binary forrnat

Low-order byte for 1st point
High-order byte for 1st point

Each point data is divided into two parts: high- and low-order bytes. EO1 signal
ig attached at the end of the data for continuous 1001/501 points.

DD D+EO!

Delimiter
Low order byte for 1001st/501st

point

High-order byte for 1001st/501st point

Input GFIB code

Output GPIB code

Memory A

TBA

TBA?

Memory B

e

TBB?

8-54
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Sample programs for PC3801 series (GPIB address = 8}

Example PC-13:  Qutput data from memory A in ASCII format.
10 ISET IFC:ISET REN ' Execute interface clear and remote enable.
20 DiM TR(1001)
30 PRINT @8;"DL0 DTG" ' Set to negative detecior.
40 PRINT @8;"TAA?" * Specify ASCH output from memory A,
50 FOR =0 TO 1000
60  INPUT @8;TR(l) ' Fetch data for 1001 paints.
70 PRINT ;" =*;TR(|)
80 NEXTI
90 END
Sample result: Tr{0) =5208 Tr(1)=5210 .... Tr(999) =5311 Tr(1000) = 5298

Example PC-14:  Output data from memory A in binary format.

10 ISET IFCISET REN * Execute interface clear and remote enable.

20 DIM TR(1001)

30 PRINT @8;"DL2 DTG" " Set 1o negative detector.

40 PRINT @8, TRA?" * Specify binary output from memory A.

50 WBYTE &H3F,&H5F, &H3E,&H48; *  Cancel listener and address PC9801 to #30 as

60 * listener and this device to #8 as talker.

70 FOR =0 T0O 1000

80  RBYTE;UP,LO * Repeat fetching data, high-order bytes for 1001
20 TR{) =UP*256 + LO ' points and then low-order bytes for 1001 points.
100 PRINT K" =";TR()

T10NEXT | _

120 WBYTE &H3F,&H5F; ' Cancel listener and talker.

130 STOP

140 END

Sample result: Tr(0) = 6312 Tr(1) = 8319 ... Tr(999) = 6208 Tr(1000) = 6211
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8. Sample programs

Example PC-15:  Input data to memory A in ASCIH format.

10 ISET IFCISET REN ' Execuis interface clear and remote enable.
20 A=0:8T=3.14/100
30 PRINT @8;"AB TAA" ' Specify ASCII input t& memory A.

46 FOR 1=0 TO 1000

50 N=INT(SIN(A)'5000) + 5000

60 A=A+ST

70 PRINT @8;N

80 NEXT |

90 PRINT @8;"AV" ' A VIEW
100 STOP

110 END

Example PC-16:  Input data to memory A in binary format.
10 ISET IFCHSET REN ' Execute interface clear and remote enable.
20 DIM DT(1001)

30 A=0:5T=3.14100

40 PRINT @8;"AB CWA TBA" ' Specify binary input to memory A.

50 FOR I=0TO 1000

60 DT =INT(COS(AY5000) + 5000

70 A=A+8T

80 NEXT |
a0 ' GCancel listener and address PC9801 to #30 as
i00 ’ talker and this device to #8 as listener.

110 WBYTE &H3F,&H5F,&HEE,&H28;DT(03%258,0T%(0) MOD 258
120 FOR =1 TO 999 '
130 WBYTE ; DT()256,DT() MOD 256 ' Transfer data, first high-order bytes and then

140 NEXT | ” low-order bytes.

150 WBYTE ; DT(1000)¥256,DT(1000) MOD 256@ 'When the last data is input, send EOI signal.
160 PRINT @8;"AVv" " AVIEW

170 STOP

180 END
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6. Sample programs

I

Sample programs for HP200, HF300 series (GPIB address = 1)

Example HP-12:  Output data from memory A in ASCHl format.

10 DIM Tr(1000) | Reserve 1001 variables.

20 QUTPUT 701;"DL3" ! Set delimiter to CR LF.

30 QUTPUT 701;,"TAA?" ! Specify ASCIH! output fram memory A,
40 FOR =0 TO 1000 ! Repeat data fetching 1001 times.

50 ENTER 7071;Tr(l} !

60 NEXT | !

70 END

Sample result: Tr{0)=5208 Tr(1)=5210 .... Tr(899) =5311 Tr(1000) = 5298

Example HP-13:  Qutput data from memory B in binary format.

10 DIM Tr(1000) ! Reserve 1001 variabiss.

20 QUTPUT 701;"DL2" ! Set delimiter to EOL

30 OUTPUT 701;"TBB?" I Specify binary output from memory B.

40 ENTER 701 USING "% ,W";Tr{(") [ Repeat word type conversion and data fetching till
50 END I EQIl is encountarad.

Sample result: Tr(0)=6312 Tr(1)=6319 ... Tr{399) = 6208 Tr(1000) = 6211

Note
For ASCIH data, be sure to set the number of 1/O operations to 1001.For binary data, reserve

data for 1001 points, and set EOI for delimiter.
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Example HP-14:  Input data to memory A in ASCII format.

10 INTEGER Tr(1000) i

20 QUTPUT 701;"TAA" I Specify ASCI input to memory A.
30 FORI=0TQ 1000 ! Repeat inputting variable Tr (1001 variables reserved)
40 QUTPUT 701;Tr(l) ! 1001 times.
50 NEXT | i
60 END
Note

it is necessary to set to VIEW mode before executing the program. After the program has
been executed, pressing VIEW key agaln enables to check the result of input.

Example HP-15:  Input data to memory B in binary format.
10 INTEGER Tr(1000) f
20 OUTPUT 701;"TBB" I Specify binary input to memory B,

30 OUTPUT 701 USING "#W";Tr(.END | Input 1001 pisces of word size data and attach
40 END I EQ! following the last data.
Note

It is necessary to set to VIEW mode before executing the program. After the program has
been executed, pressing VIEW key again enables to check the result of input.

Note
For ASCII data, be sure to sef the number of 1/O operations to 1001.
For binary data, reserve data for 1001 points, and set EQ! for delimiter.

8-58 Jul 26/96



32563 OPERATION MANUAL
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& Example of the program with using the status byte

Sample programns for PC3801 series (GPIB address

il

8)

Example PC-17:
using SRQ signal)

10 ISET IFCISET REN '
20 SPA=§ ’
30 PRINT @SPA;"SI" ’
40 PRINT @SPA;"OPR8" ’

60 PRINT @SPA;"CLS" ’
70 PRINT @SPA;"TS" ’
80 *LOOP '
90 PRINT @SPA;STB?" : INPUT @SPA;S
100 IF (S AND 128)=0 THEN GOTO *LOOP
110

120 STOP

Execute single sweeping and wait the end of the sweeping (In the case of not

Send IFC signal and set REN signal in 1.
Set GPIB address (8) in a variable.

Set in the single sweeping mode.

Make Sweep-end bit of operation status
register enable.

Clear the status byle.

Begin the sweeping.

' Read the status byte.
* Wait until the operation status bit {end of

1

sweeping) is set in ane.

Example PC-18:

10 ISET IFC:ISET REN ’
20 SPA=8 ’
30 PRINT @SPA;"CF 1.9GZ" ’
40 PRINT @SPA;"SP 300KZ" ’
50 PRINT @SPA;"RB 100KZ; VB 100KZ"
60 PRINT @SPA;"ST 55C" ’
70 PRINT @SPA;"PWTM 10HZ" :
80 PRINT @SPA;"*CLS" ’
90 PRINT @SPA;"PWAVG ON" '
100 LOOP

120 IF (S AND 256) =0 THEN GOTO LOOP

130 PRINT @SPA;"PWAVG?" ’
140 PRINT @SPA;LEVEL ’
150 PRINT "Average Power:";LEVEL;"dBm"
160 END

Performs average power measurement and reads out level after averaging count
terminates (In the case of not using SR( signaf)

Send IFC signal and set REN signal in 1.
Set GPIB address (8) in a variable.

Set the center frequency in 1.9GHz.

Set the frequency span in 300kHz.

Set the sweeping time in 5 seconds.
Sets average count to 10.

Clear the staius byte.

Starts measurement.

110 PRINT @SPA;"OPREVT?" : INPUT @ SPAS’

Request the output of average power value.
Read the average powsr value.

' Set RBW in 100kHz and VBW in 100kHz.

Read the operation status register.
* Waits for termination of averaging
{Averaging bit)
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8. Sample programs

Example PC-19:  Read the peak frequency and the level on every end of single sweeping. (In the
case of using SRQ signal.)

10 ISET IFC:HSET REN ' Send IFC signal and set REN signal in 1.

20 SPA=8 ' Set GPIB address (8) in a variable.

30 PRINT @SPA;"SI" * Set in single sweeping mode.

40 ON SRQ GOSUB *SSRQ " Define the SRQ interrupt processing routine.

B0 PRINT @SPA;"*CLS" " Clear the status byte.

60 PRINT @SPA;"OPR8" ' Make the Sweep-end bit of the operation
status register enable.

70 PRINT @SPA;"*SRE128" * Make the Operation Status bit of the status
byte enable.

80 PRINT @SPA;"S0" '’ Specify the sending out mode of SRQ
signal.

20 *.O0P

100 SEND =0 * Clear the Sweep-end flag.

110 PRINT @SPA;"TS" " Begin the sweeping.

120 SRQ ON ' Make the SRQ interruption of PC enable.

130 "WINT

140 fF SEND = 0 THEN GOTO "WINT T Wait until SRQ interruption ocours.

150 PRINT @SPA;"PS™ * Execute the peak search.

1680 PRINT @SPA;"MFL?" * Demand the output of the marker data.

170 INPUT @SPA;MF,ML *  Read the peak frequency and the level.

180 PRINT "Peak Freq:";MF;" ,Peak Level:™;MLL  °  Display the read data.

190 GOTO “LOOP *  Repeat the sweeping.

200 !

216 *33RQ ' SRQ interrupt processing routine.

220 POLL SPA,S ' Read the status byte.

230 SEND =1 *  Set the Sweep-end flag in 1.

240 RETURN * Retwn to the main routine.

250 ’

260 END
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6. Sample programs

Sample programs for HP200, HP300 series (GPIB address = 1)

!

Example HP-16:  Execute the sweeping and wait the end of the sweeping. {In the case of not
using SRQ signal.)

10 Spa=708 | Set GPIB address (8) in a variable.

20 OUTPUT Spa;" 31" I set in the single sweeping mode.

30 CUTPUT Spa;"OPRg" I Make the Sweep-end bit of the operation status
40 I register enabls.

50 QUTPUT Spa;" CLS" [ Clear the status byte.

60 OUTPUT Spa;"TS" ! Begin the sweeping.

70 Mioop: ¢

80 CQUTPUT Spa;""STB?" ! Demnand the output of the status byte.
90 ENTER Spa;S 1 Read the status byte.

100 IF BIT(8,7)= 0 THEN GOTO Mloop | Wait until the operation status bit (end of
110 ! sweeping) is set in 1.

120 STOP

130 END

Example HP-17:  Performs average power measurement and reads out level after averaging count
terminates (In the case of not using SRQ signal.)

10 Spa=708 l

20 OQUTPUT Spa;"CF 1.8G2" [ Set the center frequency in 1.9GHz.

30 QUTPUT Spa;"SP 300KZ" | Set the frequency span in 300kHz.

40 QUTPUT Spa;"RB 100KZ; VB 100KZ" 1 Set RBW in 100kHz and VBW in 100kHz.
50 QUTPUT Spa;"ST 53C" t Set the sweeping time in 5 seconds.

60 OQUTPUT Spa;"PWTM 10HZ" ! Sets average count to 10.

70 QUTRUT Spa;"OPR256" ! Activates only the Averaging terrination bit
80 QUTPUT Spa;"ESEQD" - | Masks the standard event register

90 OUTPUT Spa;"CLS" | Clears the status byte

100 OUTPUT Spa;"PWAVG ON" | Starts measurement.

110 Loop:!

120 QUTPUT 3pa;"*8TB?" | Hequest the output of status byte register.
130 ENTER Spa;3 ! Fead the staius byte register.

140 IF BIT{S,7) =0 THEN GOTO Loop ! Waiis for termination of averaging

150 QUTPUT Spa;"PWAVG?" I Request the output of average power value.
160 ENTER Spa;Level | Read the average power value.

170 PRINT "Average Power:";Lavel;"dBm"

180 END
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Example HP-18:  Read te peak frequency and the level on every end of the single sweeping. (In
the case of using SRQ signal.)
10 Spa=708 I Set GPIB address {8) in a variable.
20 QUTPUT Spa;"SI” I Set in single sweeping mode.
30 ON INTR 7 GOSUB Ssrq I Define the SRQ interrupt processing routine.
40 QUTPUT Spa;"*CLS" I Clear the status byte.
50 OUTPUT Spa;"OPR8" I Make the Sweep-and bit of the operation status
60 | register enable,
70 QUTPUT Spa;"*SRE128" | Make the Operation Status bit of the status byte
80 ! enable.
90 OUTPUT Spa;" 30 ! Specify the sending out mode of SRQ signal.
100 Mioop: !
t10 Mend =0 ! Clear the Sweep-end flag.
120 QUTPUT Spa;" T3" 1 Begin the sweeping.
130 ENABLE INTR 7;2 | Make the SRQ interruption enable.
140 Wint: !
150 IF Mend = ¢ THEN GOTO Wint | Wait uniil SRQ interruption occurs.
1680 OQUTPUT Spa;"PSs" ! Execute the peak search.
170 QUTPUT Spa;"MFL?" ! Demand the puiput of the marker data.
180 ENTER Spa;MF,ML | Read the peak frequency and the level.
190 PRINT "Peak Freq:";MF;" ,Peak Level:";ML 1 Display the read data.
200 GOTO Mioop ! Hepeat the sweeping.
210 !
220 Ssrg; I SRQ interrupt processing routine.
230 §=8POLL{Spa) ! Read the status byte.
240 Mend = 1 ' 1 Set the Sweap-end flag in one.
250 RETURN I Return to the main routine,
260 !
270 END
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8. Sample programs

& Program example of transient mode
Program example of PC8801 series (GPIB Address =8)

Example PC-20 To measure the spurious near the carrier in the Transient mode. (When SRQ signal
is not used.)

10 ISET IFC :ISET REN
20 SPA=8
30 DiM DAT(20)
40 STAT=0
50 GSMTYP =0
60 LINKTYP =0
70 AVG=0
80 OFST=0
90 AUTOSP=0

110 PRINT @SPA;"SETFUNC TRAN" * Enters the Transient mode
120 PRINT @SPA;"CF 30MZ" ' Sets the center frequency to 903MHz

140 ° ' Selects the communication system
150 INPUT “GSM TYPE? (0:GSM900/1:DCS1800/2:DCS1900) > > > " ,GSMTYP
160 IF GSMTYP =0 THEN PRINT @SPA;"MODTYP GSM"

170 IF GSMTYP =1 THEN PRINT @SPA;"MODTYP DTS1800"

180 IF GSMTYP =2 THEN PRINT @SPA;"MODTYP DCS1800"

190
200 PRINT @SPA;"“31" ' Sets the service request interruption to OFF
210 PRINT @SPA;"SPREMI" ' Displays the Spurious Emissions

measurement display
220 "MEAS.START

230
240 7 * Salects the communication direction
250 INPUT "LINK?  (0:Mobil/1:Base Station) > = > " LINKTYP

260 IF LINKTYP =0 THEN PRINT @SPA;"LINK MS"
270 IF LINKTYP =1 THEN PRINT @SPA;"LINK BTS"

290 ° * Belects the span mode
300 INPUT "AUTO SPAN? (0:Full Span/1:Auto Span) > > > " AUTOSP
310 IF AUTOSP =0 THEN PRINT @SPA;"SPRSP FULL"

320 IF AUTOSP =1 THEN GOSUB *SPAUTO.SET

330
340 ’ Sets the number of averaging times
350 INPUT "AVG Times? (1:0FF/2 < > 3893:AVE Times) =>> " AVG

360 PRINT @SPA;"TAVGSPR" AVG
370 PRINT @SPA;"CLS"

380 RESTART

390 PRINT @SPA;"SI"

400 GOSUB *MEAS.END

410 GOTO *RESTART
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8. Sample programs

{ctd. from example PC-20)

420 °

430 *BPAUTOC.SET

440 PRINT @SPA;"SPRSP AUTO"

450 ° " Selects the offset frequency from the carrier

460 INPUT "FREQ. OFFSET? (0:1.8< >BMHz/1:6 < > 12MHz) > > > “ OFST

470 IF OFST =0 THEN PRINT @SPA;"CRFO 1.8M2Z2"

480 IF OFST=1 THEN PRINT @SPA;"CRF0O 6MZ"

490 RETURN

500 °

510 *MEAS.END

520 PRINT @SpPA;"CLS" " Clears the status byte

530 “WLOOP

540 PRINT @SPA;"OPREVT?"INPUT @SFPA;3  * Reads out the status byte

560 IF (S AND 272)=0 THEN GOTO "WLOOP  * Waits until the measurement end or the
averaging end

560 PRINT @SPA;"SPREMI?"
570 INPUT
@SPA;DAT(0),DAT(1),DAT(2), DAT(3),DAT(4), DAT(5),DAT(8), DAT(7),DAT(8), DAT(9), DAT(10),
DAT(11),DAT(12),DAT(13), DAT(14),DAT(15),DAT(16),DAT(17),DAT(18), DAT(19),DAT(20)

580 PRINT *Spurious List {";DAT(0);"}"

590 FOR I=1 TO DAT(0)

600  PRINT L": ";DAT{P2-1);"Hz", DAT("2%;"dBm" ' Displays measurament results

610 NEXT |

620 PRINT @SPA;"ERRNO?7":INPUT @SPAERR.NUM’  Reads the error number

630 - ERR.INUM< >0 THEN GOTO *MEAS.ERROR *  Outputs a measurement error if
other than 0

640 RETURN

650

660 "MEAS.ERROR

670 PRINT "Measuring Error. Error Number:";ERR.NUM ’ Displays the error number
B80 STOP

690 ’

700 END
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6. Sample programs

Program examples of HP200, 300 series {GPIB Address = 8}

Example HP-18 To measure the spurious near the carrier in the Transient mode. {When SRQ signal

is used.)

I Spurious Emissions Measurement

{

OPTION BASE 0

DIM Result{20)

INTEGER Spa,Stat, Gsmtyp, Linktyp,Avg,Ofst,Autosp

ON INTR 7 GOSUB Measend__intr
Spa =708
Stat=0
Gsmtyp=0 10:GSM800/1:DC81800/2:DCS1800
Linktyp =0 10:MS/1:BTS
Avg=0 I1:0FF/2 < =>3989:0N
Ofst=0 10:1.8MHz/1:6MHz
Autpsp =0 10:FULL/1T:AUTO
|
OUTPUT 8pa;"SETFUNC TRAN" | Enters the Transtent mode
QUTPUT Spa;" CFo03MZ" | Sets the center frequency to 903MHz
; ! Selects the communication system
INPUT "GSM TYPE? (0:GSMS00/1:DCS1800/2:DCS1900) = > > ", Gsmtyp
IF Gsmtyp =0 THEN

QUTPUT Spa;"MODTYP GSM"
ELSE

IF Gsmtyp =1 THEN

OUTPUT Spa;"MODTYP DCS1800"
ELSE
QUTPUT Spa;"MODTYP DCS1500"

END IF
END IF
| Sets the 8RGO interruption to measurement end or average end
QUTPUT Spa;"S0;0PR272;"SRE128" | Sets the service request interruption to ON
OUTPUT Spa;"SPREMI" ! Displays the Spurious Emissions measurement

display

Meas start! :
P | Selects the communication direction
INPUT "LINK?  (0:Mobile/1:Base Station) = > > " Linktyp
IF Linktyp =0 THEN
~ OUTPUT Spa;"LINK MS"
ELSE

QUTPUT Spa;"LINK BTS"
END IF
I ! Sets the span mode
INPUT "AUTO SPAN? (0:Full Span/1:Auto Span) > > > " Autosp
IF Autosp =0 THEN
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8. Sample programs

{ctd. from example HP-18)

1370  OUTPUT Spa;"SPRSP AUTQ"

1380 ELSE
1390  OUTPUT Spa;"SPRSP AUTO
1395 | [ Selects the offset frequency from the carrier

1400  INPUT "FREQ. OFFSET? (0:1.8< >6MHz/1:6< = 12MHzy > > > " Ofst
1410 IF Ofst=0 THEN

1420 QUTPUT Spa;"CRFO 1.8MZ"

1430 ELSE

1440 QUTPUT Spa;"CRFC 6MZ"

1450  END IF

1460 END IF

1465 ! I Sets the number of averaging times

1470 INPUT "AVG Times? (1:0FF/2 < >939:AVG Times) » > > " Avg
1480 QUTPRUT Spa;"TAVGSPR",Avg

1490 QUTPUT Spa;"*CLS" ! Clears the status byte

1500 ENABLE INTR 7;2

1510 Restart: |

1520 QUTPUT Spa;"SI” | Executes measurement in the same mode
1530 Stat=0

1540 Measend: !

1550 IF Stat=0 THEN GOTO Measend

1560 OUTPUT Spa;" SPREMI?" | Reads out measurement results
1570 ENTER Spa;Result{®

1580 PRINT "Spurious List {";Result(0};")"

1590 FOR 1=1 TO Result(0)

1600 PRINT I;": “;Result{l*2-1);"Hz",Result(I"2);"dBm" | Displays measurement results
1610 NEXT1 .

16201 GOTO Meas__start

1630 GOTO Restart

1640 STOR

1650 !

1660 Measend intr: |

1670 OUTPUT Spa;"*CLS"

1680 BEEP

1690 Stat=1

1700 ENABLE INTR 7:2

1710 RETURN

1720 END
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7. RS-232 Remote Control Function

The contraller ( such as personal computer and other) does not have GPIB interface, almost
controllers have RS-232 interface, therefore, Spectrum Analyzer can be controlled using by it.

B Compatibility of GPIB remote control and RS-232 remote controi

Available control codes to use in the serial control is the same control
codes except that the specific codes and the functions to the GPIB and
some commands.

Bl Setup for the measurement conditions

The following functions can be controlled for serial control.

e Setup for the measurement conditions :
Each measurement conditions can be input in much the same as the
key operation on the front panel.

¢ Qutput of the setup status:
Each setup status and the data of the Spectrum Analyzer can be read
OUut.

e Status output:
Status bytes which is shown the current status of the Spectrum
Analyzer can be read out as read out by GPIB.
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7. RS-232 Bemote Control Function

Jl Activation of the remote control

t I
I '
Press the key of | LCL | and { RS8232 : then the setup menu of
t I
] t
serial port is displayed.
Fri 1995 Mar 1
FEF 6.0 dom AW e §.8tank Syston
40 ds/ Rof 10M
TR EXT |
Date/Tine
N K ] reose
Boud Rste @ | 600 ][ 7200 |[2ac0 |[aec0 | RO [19200] oPIB
7] Data Length : 7 R 1 Uu:
NEECFTEENE (o N =
pactty wie TGN 000 J(EVEN ] Trace
Flaw Controt : [RRTAEENE [KOT7%0EF | 501
CENTER 30,00 Mz SPAN 18.00 MHz Revision
REY 300 kHz _ VBY 300 kHz  SWP 50 ms  ATT 10 dB

Figure 8-2 Selected window of serial port (OPTO08 and
OPT15 are already installed)

Select Remote Control on the selection window for activation of the

remote control.

Noie

If OPTO08 is installed then Rx Conirol is displayed and can be

selected.

if OPT15 is installed then Program Loader is displayed and can be

selected.
*: OPT08 is an option only for R3465 and R3463.
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7. R8-232 Remote Control Function

I Parameter setup window

Fri 1996 Mor 1
FEF 0.5 <ibm AW Tt O Biank i Systen
10 dB/ Ref i0M
\ EXT
] ‘\‘ Date/Tine
R
™1 Select - Herots: Conirnl IRl
i |
W | co0 i1206 |{2400 |[ 3050 ] R 15200 ) ch18
L oota tomstn ¢ [ 7| R ul R
|| Stee BIt - ] — =
. B race
Parity Brt - [EIUIRE[ 00D [EVEN ] Poimt
' (o] = 551

Flow Contrel : [ERTIIEH

CENTER 30.00 Miz SPal 10,00 WHz Revision
RBY 300 kHz  VBW 300 kHz SWe 50 mg ATT 10 dB

Figure 8-3 Parameter setup

Transmigsion speed : Select the transmission speed in (600), (1200},
{2400), (4800}, (9600) and (19200).

Data length : Select seven bits or eight bits of the number of data
bit.

Stop bit : Select one bit or two bits of stop bit.

Parity check : Select from (NONE), (ODD) or (EVEN).

Flow control : Select using by XON/XOFF or not.

Note

If parameters of the serial port are changed by the control
command of OPT15 then changed values are inherited.
Moreover, If Rx test mode is specified by OPT08 then specific
parameter is set.

Ensure the value of parameiers again before execution of the
remote control.

*: OPT08 is an option only for R3465 and R3463.
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7. RS-232 Hemote Control Function

B Interface connection

Spectrum Analyzer rear pansl

Personal computer

RS-232 cable

Figure 8-4 Connection of the controller and Spectrum Analyzer

The numbers of connection wires of the Spectrum Analyzer side are three
wires and the controller side needs more connections for input and output

interface.
Note
Line control is different compared with the terminal emuiation.
9pin 9pin
2 RxD ———3 TxD
3 b -————p RxD
Specteum 5 GND-———————5 GND
Analyzer |:4 DTR Controller
side -6 DSR sice
-1 DGD
E?’ RTS
8 CTS
Figure 8-% Cable wiring diagram
Pin No.{9pin) Signal name Contents
1 DCD:Data Carrier Detactor Receive carrier detection
2 RxD:Receive Data Receive data
3 TxD:Transmit Data Transmission data
4 DTR:Data Terminal Ready Data terminal ready
5 GND:Ground Signal ground
6 DSR:Data set Heady Data set ready
7 RTS:Request To Send Request signal for sending
8 CTS:Ciear To Send Clear signal for sending
9 Cl N.C
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B Data format

Transmission messages between Spectrum Analyzer and the controller
are character string of ASCIl code and the end of the messages is
carriage return (CR) and line fesd (LF}.

i | GHE NP GROELF
Spectrum
Analyzer side Controiler
side
LE{CRI710}+ [E[O{OIGI0[G[{O10(10(0[0]0]|O]. 3]+ |~
Figure 8-8 Data format
Note

1. Specify ASCil code for the transmission data.

2. Delimit the data from the coniroller with CR or CR and LF.
Query data and the delimiter of GPIB are the same. Therefcre,
send DLO or DL3 after serial gort was cpened. (refer to the
example of RS$-232 remote program.}

@ Example of data transmission
Both CF 30.0MZ CR and CF 30.0MZ CR LF from PC can be recognized.

Query data format becomes + 3.000000000000E + 07 CR LF. (Send DLO

or DL3.)
The output data of this R$232C and GPIB are the same number of

characters except delimiters {(CR and LF).
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7. H5-232 Remote Control Function

B Different points between RS-232 and GPIB

® Command code

@ Input and output of the trace data cannot be carried out.
Moraover, delimited data with delimiter and these plural data is not
available to read.

Notle
Not avaifable commands : TAA, TBA, TAB, TBE

s  SRQ interrupt cannot be used.
Use read out command of the status bytes.

Note
Not available commands : 80, 51, §2, RQS

@ Panel control

Spsctrum analyzer becomes folicwing status while the remote control is
carried out.

® Remote lamp dose not light.

¢ Koy lock is not carried out. i setup is changed hy the key operation
during remote control then remote conirol becomes instability
occasionally.
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7. BS-232 Remote Control Function

B Example of the remote control

In this examples are using by the function of the remote control in the
actual program.

Described program examples in this subchapter are written in the
"Microsoft Quick Basic" licensed by Microsoft Corporation.

The Spectrum Analyzer does not have a capability of the serial line
control for RS-232, therefore, if the input statement (PRINT statement)
are continuously written then the correct operation is not carried out
occasionally such as input operation carried out until the end of program
or wait for input (INPUT statement).

Do not exceed 1024 characters for the total number of input statement.
{Refer 10 the input of the limit line.)

The open command of OPEN "COM1:9600, N, 8,1, ASC" FOR RANDOM
AS #1 in the example pregram is the following contents,

Baud rate is 9600bps, no parity, § bits data length, stop bit of one bit,
ASCIl format and random access mode.

Example 1 :  Head out for peak list
OPEN "COM1:9600,N,8,1,ASC" FOR RANDOM AS #1
PRINT #1, "DL3" > CR and LF are set for GPIB delimiter
PRINT #1, "CF 30MZ" * Center frequency of 30MHz is set
PRINT #1, "PLS LEVEL" * Level is specified for the peak list
PRINT #1, "TS" " Execution of the singie sweep
PRINT #1, "PKLIST?" " Read out of the peak list
INPUT #1, C, F1, L1, F2, L2, F3, L3, F4, L4, F5, 15, F6, LB, F7, L7,
F8, L8, Fo, L9, F10, L10, Delf, Dell
PRINT C, F1, L1, F2, L2, F3, L3, F4, L4, F5, L5, F6, L8, F7, L7, F8,
18, F9, LS, F10, L10, Delf, Dali
END
Example 2 @ Waiting for the sweep completion by status bytes
OPEN "COM1:9600,N,8,1,ASC" FOR RANDOM AS #1
PRINT #1, "DL3" * CR and LF are set for GRIE delimiter
PRINT #1, "SI" *  Execution of the single sweep
PRINT #1, "OPR8"’  Sweep compietion bit in the operation register of GPIB is set
PRINT #1, "CLS" * Clear for status bytes
PRINT #1, "TS" *  Execution of the single sweep
MEAS.LOOP
PRINT #1, "+STB?"  Read our status bytes
PRINT #1, STAT
IF (STAT AND 128) = 0 THEN GOTO MEAS.LOOP
PRINT #1, "P8" ' Peak search
PRINT #1, "ML?" * Read out peak level
INPUT #1, MLEVEL

PRINT MLEVEL

END
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7. R8-232 Remote Control Function

B Error message

Following are error messages for the remote control.

¢ input buffer is overflow
& S|0 port is busy

@ input buffer is overfiow

If total input characters exceeds 1024 characters then this is displayed.

(1 of 2)

Example 1

PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,

PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #t,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #t,
PRINT #1,
PRINT #1,
PRINT #t,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,

Input of limit fine

OPEN "COM1:9600,N,8,1,ASC" FOR RANDOM AS #1

llan

uDLsu
"LMTADEL"
"UU"

"LMTAIN 500.123KZ, 70.52DB"
"LMTAIN 5.432112MZ, 70,52DB"
"LMTAIN 5.432112MZ, 55.57DB"
"LMTAIN 10.012345MZ, 55.57DB"
"LMTAIN 10.012345MZ, 43.25DB"
"LMTAIN 15.012345MZ, 43.25DB"
"LMTAIN 15.012345MZ, 30.26DB"
"LMTAIN 20.987654M%, 30.25DB"
“"LMTAIN 20.987654MZ, 51.51DB"
"LMTAIN 25.123466MZ, 51.51DB"
"LMTAIN 25.123456M2Z, 20.380B"
"LMTAIN 30.123456MZ, 20.38DB"
"LMTAIN 30.123456M2Z, 32.38DB"
"LMTAIN 35.466789M2, 32.38DB"
"LMTAIN 35.456789M<, 35.58DB"
"LMTAIN 40.345678MZ, 35.56D0B"
"LMTAIN 40.345678MZ, 40.62DB"
"LMTAIN 45.345678MZ, 40.62DB"
“LMTAIN 45.345678MZ, 45.62DB"
"LMTAIN 50.345678MZ, 45.62DB"
"LMTAIN 50.345678MZ, 51.62DB"
"LMTAIN B5.654321MZ, 51.62DB"
"LMTAIN 55.654321MZ, 54.35DB"
"LMTAIN 85.345678MZ, 54.35DB"
"LMTAIN 85.345678M£, 57.08DB"
“LMTAIN 70.987654MZ, 57.08DB"
"LMTAIN 70.987654MZ, 60.52DB"
“LMTAIN 75.765432M2Z, 60.52DB"
"LMTAIN 75.765432MZ, 62.31DB"
"LMTAIN 80.123456MZ, 62.31DB"
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7. R8-232 Remote Control Function

(2 of 2)

PRINT #1, "LMTAIN 80.123456MZ, 63.54DB"
PRINT #1, "LMTAIN 85.234567MZ, 63.54DB"
PRINT #1, "LMTAIN 85.234567MZ, 68.45DB"
PRINT #1, "LMTAIN 90.765432MZ; 68.45DB"
PRINT #1, "LMTAIN 90.785432MZ, 70.05DB"

PRINT #1, "LMTAIN 100MZ, 81.29DB"
PRINT #1, "FAOMZ FB100MZ"

PRINT #1, "LAN"
END

PRINT #1, "LMTAIN 95.456783MZ, 70.05DB" ’*  Inputs are carried out until this line and
PRINT #1, "LMTAIN 95,456789MZ, 81.29DB" ' eaxceeds 1024 characters in the ling

If the dummy INPUT staternents are inserted such as following example
then all of above menticned command can be input.

Example 2 :  Input of limit line

OPEN "COM1:9600,N,8,1,ASC" FOR RANDOM AS #1
PRINT #1, "IP"

PRINT #1, "DL.3"

PRINT #1, "LMTADEL"

PRINT #1, "UU"

PRINT #1, "LMTAIN 500.123KZ, 70.52DB"
PRINT #1, "LMTAIN 5.432112MZ, 70.52DB"
PRINT #1, "LMTAIN 5.432112MZ, £5.57DB"
PRINT #1, "LMTAIN 10.012345M2, 55.570B"
PRINT #1, "LMTAIN 10.012345MZ, 43.25DB"
PRINT #1, "LMTAIN 15.012345MZ, 43.25DB"
PRINT #1, "LMTAIN 15.012345MZ, 30.280B"
PRINT #1, "LMTAIN 20.987654MZ, 30.25DB"
PRINT #1, "LMTAIN 20.987654M2Z, 51.51DB"
PRINT #1, "LMTAIN 25,123456MZ, 51.51DB"

PRINT #1, "LMTAIN 25.123456MZ, 20.38DB"
PRINT #1, "LMTAIN 30.123456M2Z, 20.38DB"
PRINT #1, "LMTAIN 30.123456MZ, 32.38DB"
PRINT #1, "LMTAIN 35.456788MZ, 32.38DB"
PRINT #1, "LMTAIN 35.456788MZ, 35.55DB"
PRINT #1, "LMTAIN 40.345878MZ, 35.66DB"
PRINT #1, "LMTAIN 40.345878MZ, 40.62DB"
PRINT #1, "LMTAIN 45.345678MZ, 40.62DE"

PRINT #1, "LIMTYP?" 'Dummy query command
INPUT #1, AS ‘Dummy INPUT statement

Jul 26/96
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7. RS-232 Remote Control Function

(2 of 2)

PRINT #1,
PRINT #1,

PRINT #1,
INPUT #1,

PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,

FPRINT #1,
INPUT #1,

PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PERINT #1,
PRINT #1,

PRINT #1,
PRINT #1,
END

"LMTAIN 45.345678MZ, 45.62DB"
“LMTAIN 50.345678MZ, 45.62DB"

“LIMTYP?"
A%

"LMTAIN 50.345678MZ, 51.62DB"
"LMTAIN 55.654321MZ, 51.62DB"
"LMTAIN 55.654321M2, 54.35DB"
" MTAIN 65.345678MZ, 54.35DB"
"L MTAIN 65.345678MZ, 57.08DB"
"LMTAIN 70.987654M2Z, 57.08DB"
"L MTAIN 70.987654MZ, 80.52DB"
"LMTAIN 75.765432MZ, 50.52DB"
“LMTAIN 75.765432M2, 62.31DB"
"LMTAIN 80.123456M7, $2.31DB"

"LIMTYP?"
AS

"LMTAIN 80.123456MZ, 83.54D8B"
"LMTAIN 85.2345B67MZ, 83.54DB"
"LMTAIN 85.234567MZ, 68.45DB"
“LMTAIN 90.765432MZ, 68.45DB"
"LMTAIN 90.765432MZ, 70.06DB"
"LMTAIN 95.456789M2Z, 70.05DB"
"LLMTAIN 95.456789M7Z, 81.200B"
"LMTAIN 100MZ, 81.280B"

“FAOMZ FB100MZ"
n LANII

‘Dummy query command
‘Dummy INPUT statement

‘Dummy query command
"Dummy INPUT statement

@ SIO portis busy

If the serial port is used for two or more functions then this message is

displayed.

B Change for other options

The remote control is not availabile for the paraliel operation with the
following options which uses the serial port.
( refer to the activation of the remote control.)

8-76*

e OPTO08

® QUTPUT32 of OPT15 seriai port.

Note

OPTO8 is an option only for R3465 and R3453.
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in Abnormalities

Read this chapter when the instrument operates

abnormal.

CONTENTS

1. Inspection and Simple Troubleshooting ... 8-2
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1. Inspection and Simple Troubleshooting

If the instrument does not operate properly, check the following items before asking for repair. When
the trouble cannot be removed by the following countermeasures, contact the Sales and Support
Offices or a nearby ADVANTEST office. Their address and phone number are attached at the end of

this document.

Symptom

Assumed cause

Remedy

The power cannot be turned
on.

Power cable is not surely
inserted in the connector.

Turn the power switch OFF, and
reconnect the power cable.

Power fuse is biown.

Replace power fuse.

SWEEP LED lighting up, but
no waveform appears on the
scraen.

INTENSITY is too low.

Adjust by turning the INTENSITY
control.

Input cable or connector is
loose.

Receonnect the
connector.

input cable or

Does not sweep

SINGLE SWEEP Mode

Set t0 REPEAT.

Inaccurate signal level

AMPTD CAL is
adjusted. -

not

Execute calibration.

Key does not work.

In GPIB remoie control
mode

When a program is being executed,
stop it and press 1.CL key.

Data cannot be read
(recalled) from a memory

card,

Defective memory card

Check operation with other memory
card.

Defective drive slot

Contact ADVANTEST and ask for
repair.

Data cannot be recorded
{saved) in memory card.

Write protection is enabled.

Disable write protection of the memory
card,

The memory card is not
initialized.

initialize the memory card.

Capacity of the memory
card is too small.

Use other memory card.

Battery of the memaory card
is down.

Replace battery.

Cannot measure with
Transient mode, or the
measured value is wrong.

SINGLE or REPEAT key is
not pressed.

Change the measurement item in
Transient mode o get measurement
stop status. Press SINGLE or
REPEAT key.

9-2*
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OPERATION DESCRIPTION

This chapter explains basic operation of sach block of this

instrument.
CONTENTS
1. Description of Operations  ............ 10-2
2. Block Diagram .. .......... ... ... .. 10-4
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1. Description of Operations

The R3263 mixes the input signal with a 21.4 MHz intermediate frequency (IF) signal. (The input
signal must be ih the range from 8 kHz to 3 GHz.) The signal is then filtered with a variable-resolution .
bandwidth 21.4 MHz I filter. The detector(DET) detects the signal, and the signal is digitized and

displayed on the screen.

B Mixer Section

10-2

in the tuned range from 9 kHz to 3 GHz, the input signal is fed through
the input attenuator {which can attenuate 0 to 70 dB in 10 dB steps) and
into the first mixer. The signal is then mixed with the local oscillation
signal, which is synthesized by the YIG tuned oscillator operating at 4.2
GHz to 7.2 GHz. This creates the first IF signal of 4231.4 MHz.

The first IF signal passes a band-pass filter {(BPF) to sliminate spurious
signals generated by the first mixer and images generated by the second
miXer.

From the band-pass filter, the signal goes into the second mixer. Then, it
is mixed with a 3810 MHz signal from a phase-locked second local
oscillator and converted into the second IF signal of 421.4 MHz.

This 421.4 MHz signal passes a band-pass filter to eliminate images
generated by the third mixer. Then, it is mixed with the third local
oscillation signal of 400 MHz fo be converied into the IF signal of 21.4
MHz.

The third local oscittation signal of 400 MHz is generated by doubling the
signal from the 200 MHz crystal oscillator, which is phase-locked by the
10 MHz reference oscillator.

Oct 13795
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- IF Section

1. Description of Operations

The input signal, which is cornverted into a 21.4 MHz signal in the mixer
section, is fed into the IF filter saction, then the resolution bandwidth from
300 Hz to 5 MHz is determined.

The resolution bandwidth fiker of 100 kHz to 5 MHz consists of four
stages of 21.4 MHz LC filters.

The IF fiter of 100 kHz and 300 Hz consists of four stages of crystal
oscillators.

The IF section has a step amplifier {in 0.1 dB steps) to determine the
reference leval of the signal.

B LOG A/D Section

Oct 13/95

After the resolution bandwidth is determined in the IF section, if the level
is displayed in the dB display mode, the signal passes through the LOG
amplifier having 100 dB dynamic range. If displayed in the linear display
mode, the signal passes through the linear amplifier then goes into a
detector {(DET). The detected signal is converted into a digital signal by
the A/D converter. The digitized signal is controlled by the display section
to be displayed on a TFT LCD.

10-3
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2. Block Diagram
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R3263 OPERATION MANUAL

SPECIFICATIONS

This chaptér shows specifications for each component of

this instrument.

CONTENTS

1. R3263 Specifications ................ 11-2

111



R3263 OPERATION MANUAL

1. R3263 Specifications

B Measurement Function

[CW mode] : Spectrum

[Transient mode} : Burst-Envelope analysis
Burst-Spectrum analysis
GSM Tx Plus {optionb5)

B Frequency Characteristics

@ Frequency range 9 kHz to 3 GHz
Frequency range Frequency band | Harmonic mode(N)
9 kHz to 3 GHz 0 1

@ Frequency read accuracy (Start, Stop, Center frequency, Marker frequency)

+ (Frequency reading X Frequency reference accuracy + Span X
Span accuracy + 0.15 X Resolution bandwidth + 10 Hz)

@ Marker frequency counter

Resolution 1 Hz to 1 kHz

Accuracy (S/N =25 dB)  + (Marker frequency X Frequency reference accuracy +5 Hz XN+
1 LSD)

Delta counter +(A frequency XFrequency reference accuracy +10 Hz XN+
21.8D)

# LSD : Least Significant Digit

@ Frequency reference accuracy
+2 % 10-8 /Day
1 X 107 Year

@ Freguency stability
Residua! FM (Zero span) < 3Hz X Np.p/0.158C
Drift Span=5 MHz, <20Hzx[Sweep speed(min) X N]
{After 1 hour warm-up)

@ Signal purity noise side band
< -100 dBe/Hz (10 kHz offset)
< -110 dBe/Hz (100 kHz offset)

@ Frequency span
Linear span
Range 2 kHz to 3 GHz, Zero span
Accuracy +4 % (Span > 5 MHz)
+1 % (Span = 5 MHz)

11-2 Jul 28/95
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@ Resclution bandwidth (3dB)
Range
Accuracy

Selectivity
@ Video bandwidth
Range

@ Frequency Sweep
Sweep time
Accuracy
Sweep trigger
Trace / sec

M Amplitude Range

& Measurement range

& Maximum safe input
Average confinuous
power
BC input

& Display range
Logarithmic
Linear

@ Reference level range
Logarithmic
Linear

$§ Input attenuator range
B Dynamic Range

® Average display noise level

Jul 26/96

1. R3263 Specifications

300 Hz to 3 MHz, & MHz (1, 3, 10 sequence)

+ 20 % (Resolution bandwidth 1 kHz to 1 MHz)

+ 30 % (Resolution bandwidth 300 Hz, 3 MHz, 5 MHz)
< 15:1 {300 Hz to 5 MHz)

1 Hz to 3 MHz, 5 MHz (1, 3, 10 sequence)
50 ms to 1000s (CW mode, Spectrum measurement)
5%

Free run, Line, Single, Video, External
10 times

+30 dBm to Average indicated noise level

+30dBm (1W) (Input ATT= 10 dB)
ov

10 x 10 Div

10, 5, 2, 1, 0.5 dB/Div
{10% of the reference level)/Div {Within 8 Div)

-105 dBm to +60 dBm (0.1 dB step)
1.254 V to 223 V (approx. 1 % step of the full scale)

0 to 70 di3 (10 dB step)

Frequency range Fregx;r:a‘;my Noise level
10 kHz ) -70 dBm
100 kHz 0 -80dBm
1 MHz to 3 GHz 0 -{115-1.55 X{{GHz)} dBm

(Resolution bandwidth: 1 kHz, Input attenuator: 0dB, Video
bandwidth: 1Hz)
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1. R3263 Specifications

® 1dB gain compression Frequency range Mixer input level

=10 MHz -5 dBm

@ Spuricus response
Second harmonic distortion

Second harmonic .
Freguency range distortion Mixer level
10 MHz to 3 GHz <-70 dBc -30 dBm
Third-Order intermeodulation distortion
. Third-Order Mi lovel
requency range intermodulation distortion IXer leve
10 MHz to 3 GHz <-75 dBc -30 dBm

(12.5 kHz Separation, Resoclution bandwidth : 300 Hz)

Irmage/Multiple/ response

Frequency range image/Multiple/QOut-of-Band response
10 MHz t0 3 GHz <-70 dBc
Residual response
Frequency range Mixer level
1 MHz t0 3 GHz <-100 dBm
300 kHz to 3 GHz <-90 dBm

(No input signal, Input ATT 0dB, 500 terminate)
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1. R3263 Specifications

B Amplitude Accuracy

@ Frequency response

Flatness within Frequency
Frequency range the band hand
9 kHz to 3 GHz +1.5 dB 0
50 MHz to 3 GHz +1.0dB 0
(Input ATT 10dB)
Absolute error referenced to Calibration signal
Frequency range Absclute error
9 kHz to 3 GHz 2 dB
@ Calibration sighat accuracy(30 MHz)
-10 dBm #0.3 dBm
@ IF gain error (After self-calibration)
Range Temperature range IF gain error
165 °G to 35 °C +0.5dB
0 dBm to -50 dBm
0°Cto 50 °C +0.6 dB
@ Scale indication accuracy (After self calibration)
Temperature range | Logarithmic Liner

15 °Cto 35 °C + 0.2 dB/1 dB | +18% of reference level
+1dB/M0 dB (Within 8 Div)
+ 1.5 dB/80 dB

0°Cto5s0°C +0.3 dB/1 dB | +20% of reference level
+1.2dBM0 dB (Within 8 Div)
+1.5 dB/80 dB

® !nput attenuator switching error

Frequency range switching error

9 kHz to 3 GHz +1.1 dB /10 dB Step, Max. 2.0 dB

(10 dB as the reference ; at 20 to 70 dB)
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1. R3263 Specifications

@ Resolution bandwidth switching error

Ternperature range switching error
15 °Cto 35 °C =40.3dB
0°Cto50°C =+0.5dB

{After self-calibration, Resolution bandwidth: 300 kHz reference,
3 % Resolution bandwidihz Span 300Hz to 3MHz)

@ Pulse guantization error (In pulse measurement mode, PRF > 500/Sweep time)
Logarithmic 1.2 dB {Resolution bandwidth=1 MHz)
3dB (Resolution bandwidth =3 MHz)
Linear 4% of the reference level (Resolution bandwidth= 1 MHz)

12% of the reference level (Resolution bandwidth =3 MHz)

B Analog Demodulation

& Spectrum demodulation

Modulation type AM, FM
Audio output Internal speaker, earphone jack, sound volume adjustable
Demodulation duration 100ms to 1000s

I Transient RF analysis

@ Burst Envelope measurement

Amplitude resolution 10 bits
Sweep time/Resolution 50 ys to 2s/100ns
Trigaer Free-run, Single, Video, IF detection, External Delay trigger/Time

200ns to 650 ms

@ Burst spectrum measurement (With Gated Sweep}
Gate Position/Resolution 1 8 to 65 ms/1 u5
Gate Width/Resolution 2 »5 10 65 ms/1 w8
Trigger Internal IF detection, External

11-6 Oct 13/95



R3263 OPERATION MANUAL
1. R3263 Specifications

B !Input/Output

@ RF input
Connector N-type female, Front Panel
Impedance 50 2 (nominal)
VSWR (Freauency setting input ATT=10 dB)
< 1.5: 1 (=3 GHz) {(nominal)
® Calibration signai output

Connector BNC female, Front panel

Frequency 30 MHz x (1 + Frequency reference accuracy)
Impedance 50 Q (nominal)

Amplitude -10 dBm £ 0.3 dB

10MHz frequency reference input/output

Connector

Output impedance
Output frequency

accuracy

input/output amplitude

range

21.4MHz IF output

BNC female, Rear panal
50 & (nominal)

10MHz X Frequency reference accuracy

-5 dBmto +5 dBm

Connector BNC female, Rear pansl
Impedance 50 Q) (nominal)

@ 421MHz IF output
Connector BNC female, Rear panel
impedance

Video output
Connector

50 & (nominal)

VGA(15 pin, female), Rear panel
640 x 480 dot VGA equivalent

@ X axis ocutput
Connector BNGC female, Rear panei
Impedance 1 k& {nominal), PC connection
Ampiitude approx. -5 Vto +5V
@ Y axis output
Connector BNC female, Rear panel
Impedance 220 ) (nominal)
Amplitude approx. 2 V in full scale (10dB/DIV)
maximum approx. -3V to 5V
§® 2 axis output
Connector BNC female, Rear panel
Amplitude TTL level
During sweep High level
Blanking Low level
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1. R3263 Specifications

External trigger Input

Connector
Impedance
Trigger level

Gate input
Connector
Impedance
Sweep stop
Sweep

BNC femaie, Rear panel
10 k2 {nominal), DC connection
TTL level

BNC female, Rear pansi

10 kQ {nominal)

During low mode at TTL level
During high mode at TTL {avel

Voice output{Demodulation audio)

Connector
Power output

Plobe power
Volitage
Current

Vo
GPIB
R&-232
F-1/0
EXT-KEY

Direct plot

Memory card

Memory card
Connector

Program icader
GSM Tx Plus

GSM graphic

Small-size monophonic jack, Front panel

Maximum 0.2 W, 8 { (nominal)

4 pin connector, Front panel
+12.8V, -12.6V
Max. 100mA sach

[EEE-488, bus connector, Rear panel
D-SUB 9 pin, Rear panel

D-SUB 25 pin, Rear panel

DIN, Front panel

QOuiput with 'HP-GL’ command
2 slots, Front pansl

2 slots, Front panel
JEIDA-Ver 4.0 / PCMCIA 2.0 or more

Option 15
Option 55

Option 77
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1. R3283 Specifications

B General Specifications
@ Temperature and humidity

During operation 0°C to 50°C
When stored -20°C to 80°C
Relative Humidity 85% or below

& Power source
The supply voltage of this device is automatically changed {100/200 V).

During 100VAC operation

Rated Voltage 100Vic 120V
Power consumption 300 VA or below
Frequency B0 Hz/60 Hz
During 220VAC operation

Rated Voltage 220 Vo 240 V
Power consumption 300 VA or below
Frequency 50 Hz/60 Hz

& Mass 16.5 kg or below

(Excluding optional blocks, front cover, and accessories)

& Dimensions Approx. 177 mm {Height}) X 350 mm (Width) x 420 mm (Depth)
{Excluding the handle, feet and front cover)
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In this appendix, you will find a glossary, a menu lists and
list of messages.

CONTENTS
1. Glossary . ... .. e A-2
2. dB Conversion Formulas ............. A-7
3. Menulists ......... ... A-8
4. RestrictiononthelCCard ............ A-20
5. ListofMessages .................. A-21
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1. Glossary

[B]
Bandwidth Accuracy

The bandwidth accuracy of the IF filter is
expressed by the deviation from the nominal
value of the 3dB-lowered point. This
efficiency has almost no effect on
measurement of normal signals of
continuous leval, but it should be taken into
consideration when measuring the level of a
noise signal,

Bandwidth Switching Accuracy

Several IF filters are used to obtain optimal
resolution {in signal spectrum analysis)
according to the scan width. When switching
from one IF filter to another while measuring
ong and the same signal, an e&rror is
generated for the difference in loss. This
error defined as the bandwidth switching
accuracy.

148
3 ;

) N

Figure A-1  Bandwidth Switching Accuracy
[E]

Electromagnetic compatibility (EMC)

The ability of a system to operate without

producing or being affected by
electromagnetic interference.

Electromagnetic interference (EMI)

Electromagnetic interference (EMI) is a
disturbance in the reception of desired
signals caused by unwanted electromagnetic
energy, or something. EMI can be caused by
any source of EM energy, such as {list a
pertineni rew). Modern circuits are designed
to produce as little EM energy as possible,
but since the EM can not be completsly
eliminated. the cabinets containing EM-can
not equipment are shielded to exclude EML.

[F]
Frequency Response

This term represents amplitude
characteristics (frequency characteristics) for
a given frequency.

in the spectrum analyzer, frequency response
means the frequency characteristics
(flatness) of input attenuator and mixer for the
input frequency, and is given in £ A dB.

[C]
Gain Compression

If the input signal is greater than a certain
value, the correct value is not displayed on
the CRT and the input signal appears as if it
were compressed. This phenomenon is cailed
gain compressicn, and is a expresses the
lingarity of the input signal range. Max gain
comprassion is 1dB.

]
IF Bandwicith

The spectrum analyzer uses band pass filter
(BPF} to analyze the frequency components
contained in the input signal. The 3dB
bandwidth of the BPF is called the IF band
{See Figure A-2(a)).

The BPF charactéristics should be set
accoerding to the sweep width and the sweep
speed used for the waveform,
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This spectrum analyzer sets the optimal
value according to the sweep width. In
general, smaller bandwidths improve
resolution. Therefore, the resolution of the
spectrum analyzer can be expressed by the
narrowest IF bandwidth (See Figure A-2 (b)).

T

T TP
I8

1. Glossary

To compensate for this, the sideband of the
analyzer itseif is defined so that signals out of
the sideband can be analyzed in a certain
range. This range is called the noise
sideband.

The spectrum analyzer’s noise sideband
characteristics are expressed in the following
example.

Example:
Suppose the IF bandwidth is 1kHz, -70dB
ai 20kHz apart from the carrier. The
noise level is normally expressed by the
energy contained in the 1Hz bandwidth.
(See Figure A-3 (b). )

IF Bandwidth ;ésolution
(a) ()
Figure A2  IF Bandwidth
[M]

Maximum Input Levei

This is the maximum level allowed for the
input circuit of the spectrum analyzer. The
level can be modified by the input
attenuator.

Maximum Input Sensitivity

This is maximum sensitivity of the spectrum
analyzer to detect signals. The sensitivity is
affected by the noise generated by the
spectrum analyzer itself and depends on the
IF bandwiditi. The maximum input sensitivity
is normally expressed as the average noise
lsvel in the minimum IF bandwidth of the
spectrum analyzer.

[N]
Noise Sideband

The spectrum analyzer efficiency is lowered
by the noise generated in the local oscillator
and phase lock loop of the analyzer itself,
which will appear. in the vicinity of the
spectrum on the CRT.

Jul 26/96

70 dB

AB
|
|
—
{a) (b} 20kHz

Figure A-3 Noise Sideband

if this is expressed in 1Hz bandwidth:
Since the value is -70dB when the
bandwidth is 1kHz, the signals within the
1Hz bandwidth will be lower than this by
abhout 10 log 1Hz/1kHz [dB] , or about
30dB; consequently, it is expressed as

-100dB/Hz at 20kHz apart from the
carrier when the IF bandwidth is 1kHz.

[O]
Occupied Bandwidth
Modulation causes the frequency spectrum of
an EM signal to spread significantly. The
occupied bandwidth is the portion of the

signals that contains 99% of the total average
power radiated (See Figure A-4).

A-3




R3263 OPERATION MANUAL

1. Glossary
Qccupied bandwidth
R a— P=99X%

8 |
E .
[+ 5 .
5 '

< ]

P=0. 5%
P=0. 5% : /

o

0 S A '

0 FL FU

Frequency

- Reference level

—

Figure A-4  Qccupied Bandwidth
[Qj
Quasi-Peak Value Measurements

in radio communication, EMI usually appears
as an impulse. To evaluate this interference,
the analyzer uses the noise power in
proportion to the peak value. The
measurement bandwidth and detection
constant used for this evaluation are called
guasi-peak valug measurements,and are
determined by JRTC specifications (in
Japan) and CISPR specifications
{international).

R]
Reference Level Display Accuracy

When reading the absolute level of an input
signal on the spectrum analyzer, the level is
determined by the distance in dB from the
uppermost scale on the screen. The level
set for this uppermost scale is called
reference level.

The reference level is modified by the IF
GAIN key and the inpul attenuator, and
displayed in dBm or dB. The absclute
accuracy of this display is the reference
level accuracy.

A-4

Figure A-5 Reference Level
Residual FM

The short-period frequency stability of the
local oscillators built in the spectrum analyzer
is expressed as residual FM. The frequency
width fluctuating per unit time is expressad by
p-p. This also determines the measurement
limit value when measuring the residual FM of
the signal .

Residual Response

Residual response is @ measure of how much
(in the input level calculation) the spurious
signal generated in the spectrum analyzer is
suppressed. Residual response is generated
by leaks of particular signals such as local
oscillation output in the spectrum analyzer.
This should be taken into consideration when
analyzing a precise input signal.

Resoiution Bandwidth Selectivity

The hand pass filter normally attenuates
Gauss distribution instead of so-called
rectangular characteristics. Consequently, if
two adiaceni signals of different sizes are
mixed, the smaller signal "hides” at the tail of
the larger signal (See Figure A-B),

Therefore, the bandwidth at a certain
attenuyation range {(60dB} should also be
defined. The ratio between the 3dB width and
BOdB widih is expressed as the bandwidth
selectivity.
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60 dB

(a) Separation of
Signals at
Different lovels

{b) IF Filter
Selecilvity

Figure A-6 = Bandwidth Selectivity

[S]
Spurious Response

This is distortion caused by the higher
harrmonic spuricus signal generated in the
input mixer when the signal level is
increased.

The range that can be used without
distortion varies according to the input level
of the basic wave. In the example shown
Figure A-7 , the range is from -30dBm to -
70dB. If the input signal level is too great,
the input attenuator is used to decrease the
signal fed to the mixer so that a proper input
level can be obtained.

FTUTOT

~10 r-Fundamenta
-20 2nd order
~30 / Harmonics

i i ]
[ex 2 p I
[ov T - B

—

t

—3

=1
T

70 a8
/

/

Display level

] 1
e oo
o o

~-100
”110 7

3rd order =

i Harmonics-

i1t 1 1

——
———

-60 -40'-20 0 +20 dBm
Input level

Figure A-7  Spurious Response
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1. Glossary

Spurious Signals

Spurious signals are undesired signals that
can interfere with the target signal. Spurious
signals can be divided into several types as
follows:

Higher Harmonic spurious

This is the higher harmonic level
generated by the spectrum analyzer itself
(normally in the mixer circuit) when an
ideal undistorted signal is fed to the
analyzer. This also means the efficiency
to raeasure higher harmonic distortion.

Adjacent spurious

This is the small spurious signal
generated in the vicinity of the spectrum
when a pure, single-spectrum signal is
fed to the spectrum analyzer.

Non-higher Harmonic spurious

This is a spurious signal of a certain
inherent frequency generated by the
spectrum analyzer itself. This is also
called residual response.

vl

Voltage Standing Wave Ratio {VSWR)

This is a constant that represents the
impedance matching state. It is expressed as
the ratio between the maximum and minimum
values in the standing wave generated as a
combination of progressive wave and
reflected wave in the spectrum analyzer
loaded against the ideal nominal impedance
source. This is a variation of reflection factor
and reflection attenuation amount.

In FigureA-8 , the value of signal E, received
at the receiver (spectrum analyzer input) is
identical to that of Eq if Eg is transmitted to
the receiver without impedance mismatching.
if the signal is completely reflected due to
mismatching of the receiver and returned to
the transmitter, the ratioc of reflection, i. e. ,
the reflection factor can be expressed as
follows, assuming ER as the reflected wave
size:



R3263 OPERATION MANUAL

1. Glossary

Reflection factor T = Reflected wave ER
! Transmitted wave Eo

Return loss (dB) = 20log ER / Eq [dB]
VBWR =(Ey + ERV/(Ey - ER)

The relationship to the reflection factor will
be: :

VSWR = (1+ 1T | ya-IT1I)
The VSWR will be in the range 1 to . The

matching state is improved as the value
appreoaches 1.

{Signal to be Spectrum
measured) analyzer
Transmitter Receiver
_—* .( aom
Ep E \
Prograssive Reflected
wave wave

Figure A-8  VEWR
[Y]

YiG-tuned Oscillator

This was first reported by Griffiths in 1946.
Garnet farrites such as YIG (Yitrium-iron
garnet) monocrystal show extremely sharp
electron spin resonance in the microwave
area, and has a resonance frequency in
proportion to the direct-current magnetic
field applied over a wide frequency range.
Therefore, YIG crystals can be used for
wide-range eiectronic tuning, changing the
current exciting the elector magnet that
generates direct current magnetic field. YiG
crystals are used in the local sweep
generaior of the spectrum analyzer and in
other devices such as auto microwave
frequency counters.

[Z]
Zero Span

The spectrum analyzer sweeps at any
frequency along the horizontal axis as the
time axis but will not sweep in zero span
mode.
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2. dB Conversion Formulas

dBV = (dBm - 13dB}

dBuV = (dBm + 107dB)

dBuVemf = (dBm + 113dB)

dBpw = (dBmn + 90dB)
Examples

Converting 1V into dBp'V:

Converting OdBm into dBuV:

Converting 60dBpV into dBm:

Converting 10V/m into dBuY/m:

Definitions
0dBV = 1 Vrms YdBY = 20log 2
0dBm = ImW YdBm = 10log X
0dBLV = 1uVims YdBuY = 201og31{$\\/./
0dBpw = ipW YdBpw = IOIOg—%%‘
Conversion formulas
IR =500 IfR =75

dBY = (dBm - 11dB)

dBpV = (dBm + 109dB)
dBuVemf = (dBm + 1 13dB)
dBpw = (dBm + 20d4B)

QOIOg%% = 20log 10° = 60dBpY

0dBm + 107dB = 107dBuV(R = 50€)
0dBm + 109dB = 109dBuV(R = 75€2)

60dBUY - 107dB = -47dBm{R = 50£})
60dBRY - 109dB = -49dBm(R = 75€2)

20log AYMM 4 40dBuV/m

IpVim
Relationship between dBm and Watt
+50dBm | +40dBm ! +30dBm | +20dBm | +10dBm | +0dBm -10dBm -20dBm -30dBm
100w 10W W 100mW 10mW TmW 0.1mW 0.01TmW | 0.001mW
Nov 30/98 A-7
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RCL
T T
! Recall H | Recall P Recall ' ! Recall !
' Register : P 1 REG# ! ! REG#6 |
b e m 4 from o e = m N A b 4
' Recall ! ! List b Racall | ' Recall !
! File | ! RegFile | | REG#2 | ! REG#7 |
[ 4 L 4 e 4 b 4
! List : d return b Recail ' I Recall !
' RegfFile | ! bl REGH#3 | b OREG#S |
oo e 4 R 4 e e— 4 o mm 4
| -Revice ! ' Recal | ' Recall |
: Lo ] ' I REG#a | ! REG#9 |
| v gmaiiipuisiige P | I_ ____________ _l I_. __________ .‘
! Recall ' ! Recall '
| REG#5 | | REG#10 |
e o e 4
' Recall | ! Recal |
' on Power | ¥ on Power |
R -+ R 1
I more 1/2 | b return :
s. o j
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WINDOW
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(1) | TRNSIENT
oo e e = e me v S0 “q | eitadnat s A
' Burst Env | I Auto Level |
! Spectrum | ' Set :
[ aatats 4 R 4
! Power : b Trigger |
! 2 i i ag i
S .0
' Spectrum . See | | Gated
1 Ly 1
‘ : ! Spectrum
‘ : b mmm 3
3 ! Display |
I Control |
o o — = 1
| AVG Times
| [on] [oFF] |
| g EEgRa = o v o e o
! Setup 8TD | See | | LimitLine |
i, Foli ]
' Qi '
i 1
1 1
L orm wm o oy e d
oo e e S e meem -1 poomeme o e e |
! Auto Level | I Window | :
b oset 4 b i [on] [oFF] G |
foomm i e e e 4 e 4
' Trigger | L Default |
| Setuwp | | . :
oo e e e 4 pomm - 4
P Window | ' Window | !
i Setlup ™ ! Position | !
o e i 4 e i 4
b YSecale 1 Window |
! [dB.vatZ] : ! ) :
. | i— Width |
__________ .| .m_____-...,u--.t
I AVG Times P retun '
ol |
' Limit Line |
| !
fr e s s 4
| Quit !
I i
D ot
¥
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This menu item is added by using Option 55 (GSM Tx Plus).
This softkey is displayed at the Power measurement.

r‘""_’_""%'”'““‘“"‘ﬁ !""—"“J """"" =
' T-Zoom ' Save :
' : | Parameter |
fom e A o 4
! Zoomon | : Gate !
! Window | I Setup |
A H 1
) I
: Zoom Off ! E e |
] i i Ext ]
o e e e o] PeoTme =TT 4
A | Sowe |
L O J E N
b Trigger | } Gate |
! Setup { i Threshold |
TV S 1 | Gated SWP. ]
calg 1
: aBiiv] : ; Gated SWP |
VOO BT 2 0 OFF]
b 4 fo 4
' Quit ! : Quit '
1 i ] ]
1 i ] 1
Lu mm wrm ore v v e s s od ] =
- | N R
Table { | Limit Line | |
[so] [usen] | | [UP] [ow] |
------------ i e T
H 1 i i it 1 f
Shift i ! WRERT ||
[:Yj 1 i OVERWRT [
T lmiline 1 F T 10
il B
Adjust ! L gﬁgig; Lo
I 1 4 1
el 4 Fmom e i F
Limit Line | ' Delete | |
[on] [oFF] | o Lkine
__________ b ] L
Limit Line | : Table !
Edit | : Init }
—————————— 4 pomm
return ' ! Copy Table |
: ! §TD to USER |
___________ - [ AR ——
' return :
l :
e o oy et -
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(2} | TRNSIENT

f'_"'_"““; ————— - | i ) [ et e R e R R ——— ] I""-"""} ----- FE=mmm l"""""'I
! Burst Env | ' Dueto | b Trace L : STD I} Posi-Nega |
i Spectrum | I Modulation | ! Detector | : Lot !
I T 4 fmmmm 1 oo o e e - oo I T 5
! Power ! ' Dueto | See , Parameter | ' User - Posi !
| {1 Switching [ @@ } Setp | | L :
R ettt 4 P 1 o e of o o 4 preeeemmme- 4
| Spectrum | | | Spurious | See | Ref Power | I Manual | |} Nega {
i P i) fose] | { Lo {
e I e A T e -
| AVG Times | ' Define— | | Sample |
| [oFe] | | User | | i
form o S e oo e e 4 ke 4
i Limit Line | ¢ return 11 return i
| o] [oe] (] ! | :
_____________ .{ VGV U | U S S s |

Limit Line

s e | |

1 1 1 Input I
] . P Table i r—piger)
""""" i |STD| ! ;_ OVERWRT _;
! Margin AX ||| Cursor |

Lon] [ore] i1y Change |

| Shift bl Delete |
LY e

| Limit Ling 1|1 i

' Adjust Vo Table d

uc sy EEA.

i Limit Line | | | Copy Table

' Edit | !$TDtoUSER '
pm=mmmmm 4 pemememee—e 1

b oreturn . return '

; P i

be 2o o o o ol Lo e e o M |

¥1:  This menu itemn i added by using Option 85 (GSM Tx Plus).
¥2:  This menu is displayed by operating when entering to the measurement state of
Transient Mode.
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#: This menu item is added by using Option 55 (GSM Tx Plus).
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4. Restriction on the IC Card

Some cards that even comply with the JEIDA standards cannot be written, read or formatted in this
instrument. Please do not use especially the cards that have no atiribute memaries in them or the
cards that have the information of the atiribute memories not accurate. Those cards that can be used
in PC and s0 on cannot be used in thig instrument.

The restrictions of the usable cards in this instrument are described below.

B Usable Cards

@& SRAM Card
It is permitted to be handled as a floppy disk device.

B Nonusable Cards

A-20

JEIDA 4.0 (PCMCIA 2.0) or higher and have capacity 64KB or larger.
Work with both of that with attribute memory and that without attribute
memaory.
Deal with the cards that have no attribute memories or have no
contents even if there are the attribute memories as below.
- Write/Read-out/(Physical/Logical) Format enable
- It is dealt with as the sector placed at the head of the common
memary without single partitton/ECC (Error Check Cord).
Deal with the cards that have only the levell device information as the
attribute informaticn as below.
- Write/Read-out/(Physical/Logical) Format enable
- It is dealt with as the sector placed at the head of the common
memory without single partition/ECC {Error Check Cord).
Deal with the cards that have up to the level2 format information as
the attribute information as below.
- Physical format disable
* It depends on that it is with ECC or without ECC that it enables or
disables to read-out or to write.
Without ECC: Read-out/Write/Logical format enable
With ECC: Only Read-out enable
The cards that have plural partition comply with only the partition that
is described in the first format information. (Only in the case that
pariition is the basic DOS partition.)

EPROM card/Flash memory card

Independent on With attribute memaory/Without attribute memory.
DRAM card

IYO card

Oct 13/95
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5. List of Messages

Massage Explanation Error No.
Sound demodulation is working. Soung demodutation is working. 1
Please turn off the Sound mode.
[CW 1/2]
Power Measure is working. Power Measure is working. 9

Please turn off each item.
[CW- > Power Meas]

Signal Track is working. Signal Track is working. 10
Please turn off Signal Track.
[Marker 1/3]

Noise/Hz ié working. Noise/Hz is working. 11
Please quit the Noise/Hz.

[CW 2/2]
Only dBm and dBuV is useful while It is not possible 1o select because Noise/Hz 12
Noise/Hz is been working. is been working.
Counter is working. Counter is working. 13
Please turn off the Counter.

[CW 1/2]
AMKR is not active. The delta marker is not active. 14

Please activate the AMKR,
[Marker 1/3]

Not available in Multi Screen. It is not able to be executed in Multi Screen 17
Please reset Mulli Screen mode, mode.
[Window 1/1]

View or Blank trace is selected. It is not able to be executed in View/Blank. 18

Please select Write mode.
{Format- > Trace A]

Trigger source is not Video. Trigger source is not Video. 19
Flease select Video trigger.
[Sweep- > Trigger Source]

MKR is not on Trace A. The marker is not on Trace A. 20
Please execuia Trace MKR Move.
[Marker 3/3)

Jul 26/96 A-21
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5. List of Messages

A-22

Massage Explanation Error No.
Calculated power is out of range. The calculated power is out of range. 25
Edit table is opened. It is ot able to be executed in the Edit 26
Please return to execute menu. mode.
Frequency table is émpty. There are no table data. 27
Please edit a table and execute.
Calibraticn signal was not detected. There is no CAL signal. 28
Please check CAL OUT signal.
Trace Average is working. Trace average is working. 39
Please turn Average off.
[Format- > Trace Al
Trace Point is sat to 501. Trace 501 Point mode is set. 41
Please change mode to 1001.
{8YS 1/1]
Not avaitable while Zooming. It is not able to be executed while Zooming. 42
No trace data. Trace data is not displayed. Start the 43
Please start a measure. measurement.
Artenuator is MANUAL mode. Attenuator is set to the MANUAL mode. 44
Please select AUTO mode. Change the mode to Auto, then execute the
measurement.
No margin for filtering. There’s no margin for filtering in trigger 200
position.
Trigger occurs in a slot. Trigger is in a slot. 204
Multiple TSC was detected. Plural Training sequence code were 220
detected.
Printer is not ready. it is not able to be printed. Please check the 300*
Please check a printer setting. printer setting.
Printer cable problem. The printer cable is defective. Please check 301~
Please check a cable or connection. the cabie or connaction.
Printer is not active. The printer is not active. 302"
Plotter cable problem or plotter is not | The plotter cable is defective or the plotter 303"
active. does not operate.
Jul 26/96



FR3263 OPERATION MANUAL
5. List of Messages

Massage Expfanation Error No.
INPUT ATT: tt is a failure of the Calibration. 400
Calibration failure.
IF STEP AMP FAILURE: it is a failure of the Calibration. 401
Please verify EXT reference and setting. | Pleass verify the 10 MHz reference setting.
Then repeat. Change the setting of the reference or

connect the EXT reference corractly and
then try the calibration again.

LOG LINEARITY: it is a failure of the Calibration, 402

Calibration failure.

TOTAL GAIN: It is a failure of the Calibration. 403

Calibration failure.

RBW SWITCHING: it is a failure of the Calibration. 404

Calibration failure.

AMPTD MAG: It is a failure of the Calibration. 405

Calibration failure,

Calibration data is not enough. It is not able 1o be executed because the 408

Please execute CAL ALL. calibration data is not enough.

HS ADC: It is a failure of the Calibration. 407

Calibration failure.

MOD DSP: It is a failure of tha Calibration. 408

Calibration failurs.

NORMAL ADC: it is a failure of the Caiibration. 409

Calibration failure.

lliegal parameters. The specified parameters are illegal. 600

illegal file or device name. The file or device name is itiegal. 601

Software version unmatched. Software version is unmatched. 602

Cannot format a device. (Note) - | The memory card cannot be initialized. 603

Cannot renarne a file in RAM disk. The file name in RAM disk cannot be 604
changed.

Broken saved block data. The saved data is broken. 605

Device already exists. The device already exists. 608

Note:

If the connection of memory card is bad, try format again after the insertion and extraction of
it.

Nov 30/98 A-23
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5. List of Messages

Massage Explanation Error No.
Device not found. There are no devices. 607
Device not ready. The device cannct be referred. 608
Directory not found. Thers are no directories. 609
File already exists. The file already exists. 610
File not found. There are no files. 611
Invalic BPB. BPB is invalid. The card needs to be 612
Please format a card. initialized.
Cannot delete a file. It is not able to be deieted because it is a 613
{read-only file) read-only file.
No disk space. Card/Disk capacity is full. 514
Read-only file. it is the read-only file. 615
Read-only media. it is thte read-only media. 616
Read-only volume. The card is in the write protection. 617
Invalid boot sector signature. The boot sector signature cannot be 618
recognized.
CRC error. CRC error oceurred. 619
Any trouble in DSP or AD module. DSPF or AD module has seme trouble. 620
File or register empty. It is impossible to recall a file or a register 634
that is empty.
Broken Freq-Carrection data. An error of the frequency characteristic B21*
Please report to qualified service correction data occurred.
person.
Handshake error occurred to TBC, A handshake errar occurred. g622*
Please repont to qualified service
Person.
Handshake error occurred to DSP. A handshake error occurred. 623"
Please report to qualified service
parson.
Cannot detect Mod. DSP board. Connection error has occurrad. 624"
Please report to gualified service
persor.,
Nov 30/98
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5. List of Messages

Massage Explanation Error No.
Time Out | Trigger is not detected. 700
No Trigger detected.
System Error, Cannot allocate memaory space. 701
Cannot allocate memory.
Input level is out of range. Input level is cut of allowable range. 702
Please check Reference level.
Burst signal is not detected. Burst signal cannot be detected. 703
Please check Burst length.
Cannot demodulate. Cannot demodulate. 704
Trigger timing is not proper. Trigger timing is not proper. 707
Signal Type is set to CONTINUQUS. Continuous wave was dstected. 709
Please set BURST in STD menu.
TSC is not delected. Training sequence code cannet be detected. 720
please check 3TD menu.
TSC detection failure. Failed in Training sequence code detection. 721
Auto Level completed ! Auto level completed. 801
Auto Level failed 1 Auto level failed. 802

Note :

TSC ; Training Sequence Code

It is possible to read error numbers by using the GPIB query, "ERRNO?", but
impossible to read codes marked by (*).

Jul 26/96
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AY Setting ...
[

1dB gain compression ........

10MHz frequency reference

inputioutput .. ... ..o L.
2]

214MHz IFoutput .. .. ... ...
[4]

A2iMHz IFoutput .. ... ...
[A]

ACP
Amplitude Accuracy
Armplitude Condition for

Next Peak Search . ..........
Amplitude Range
Amplitude resolution .........
Analog Demodulation
Average display noise level
Average Power Measurement in the Time
Bomain

Averaging Mode ............

[B]
Back Up of the Memory Card

€]
Calibration signal accuracy
(BOMHz) ........ ... . ...
Calibration signal output
Carrier freguency (fc)
Case that abnormality occurs . ..
Center Frequency ...........
Changing the supply voltage
Checking Power Hequirements
Cleaning
Clear File menu
Clear Register menut ... ......

Nov 30/88
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Command Syntax . ..........
Condition register .. ... ... ...
Connectable Printer
Connecting GPIB
Connecting the Power Cable
Connecting to AC power source .
Contents of Storage to

Memory Card . . ............
Controlier Functions
Convenient functions
MKR=>CF, MKR=REF
Correction Factor Function
Counter function . ...........

Data . ........ .. eeienonn
Data Formats ..............
Data output format (talker) ... ..
Data setting
dB Conversion Formulas ... ...

Description of Communication
Frotocol Setting Menu . ... ...
Device Clear (DCL) .. ........
Dialog Box (Setting Menuy),
ErrorWarning Message .......
Dimensions
Direct plot
DISPLAY CONTROL Section .
Display range . ... ..........
Dynamic Range

Enable register .. ...........
ENTRY Section
Event Enable Register . .. ... ..
Eventregister .. ............
Example of the program with
using the status byte . ........
Explanation of Center Frequency
Menu . ... ... ... .. ...
Explanation of Detector

Made Menu

8-10
8-11
8-48

7-25
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Explanation of Frequency — GFIB ... ... e 8-2
SpanMenu ............... 7-6 GPIB code of TRANSIENT mode 8-37
Explanation of Gated Sweep GPIB Interface Functions . ... .. 8-5
Function . ................ 7-43 GPIB Setup ..ot ie i 8-3
Explanation of Lirmit
LineMenu ................ 7-26 [H]
Explanation of Next Peak Search Header .« oo 8-10
Menu ... ..., . ... ... 7-30 How to Back up the
Explanation of Reference Memory Card . .....ouur.nn. 6-10
Level Menu ............... 77 How to Call from the Memory
Explanation of START Lamp ... 7-48 Card (Recall Function) ....... 6-9
Explanation of Sweep How to Exchange the Battery ... 6-11
Mode Menu . .............. 7-42 How to Initialize the
Exptanation of Trigger Memory Gard .. ............ 6-6
level Menu ............... 7-45 How to obtain m when FM
Explanation of Trigger Menu ... 7-44 modulation index m is small .... 522
External trigger input . ..... ... 11-8 How 1o Store into the Memory
Card (Save Function) ........ 6-7

[F]
Frequency Characteristics ... .. 11-2 1)
Frequency Domain Analysis . ... 7-75 o R 11-8
Frequency measurement in Woftracedata ............ 8-53
frequency counter mode . ..... 5-3 IF gain error (After solf-
Frequency measurement with calibration) . ... ... ... 0. 11-5
normal marker . ............ 5-2 IF Saction .« oo 10-3
Frequency range ........... -2 Input Attenuator (ATT) ... .... 7-13
Frequency read accuracy .. ... 11-2 Input attenuator range .. ... ... 11-3
Frequency reference accuracy ..  11-2 Input attenuator switching
Frequency response ......... 11-5 BIFOr v e 11-5
Frequency span ............ 11-2 Input buffer .. ............. 8-9
Frequency Span ............ 7-5 Ut K8Y o 7-14
Frequency stability .......... 11-2 Input/Quiput .. ..o 11-7
Fraguency Sweep ........... 11-3 Insertion and Ejection of
Fuactionof CWkey ......... 7-49 Memory Card . ............. 6-5
Function of SHIFT key ....... 3-6 Installation ... ... ... ... 1-4
Function of TRANSIENT key ... 7-56 Interface Clear (FC) ......... 8-7
Functions of TRACE mode .... 7-18

[L]

[G} lLabel Function . ............ 7-28
Gate input ... ............. 11-8 Labeling Procedure . ......... 7-28
Gated Sweep .. ... ... 11-6 Life Span of the Back Up
General Specifications . ...... 11-9 Battery .. ...... .0, 6-10
Generating response data ... .. 8-9 Local Lockout (LLO) .. .. ..... 8-8
Go To Local (GTL) .......... 8-8 LOG AD Section  ....... . ... 10-3
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[M]
Marker frequency counter
Marker OFF
Marker ON .. ... ... ... ...
MARKER Section
Marker — (Marker to)
Maximum safe input
Mean power Pave (dBm) ......
Measurement by frequency
gounter
Measurement of power
Measurernsnt Function
Measurement of power
Measurement range
MEASUREMENT Section
Measurement with
normal marker
Measuring method
Measuring RF Qutput Power
Spectrum faor Bursts
Measuring RF Power Output
Spectrum including Burst
Rising/Falling Edge
Measuring Spurious
Memory card
Memory Card Specifications
Message exchange ..........
Message Exchange Protocol
Mixer Section
MKR=CF function
MKR=CF MKR=REF Function
MKR=HEF function
Modes of Trace A .. .........
Modes of Trace B ...........
Multi-marker mode

[N]
Noise/Hz measurement .. .....
Nonusable Gards
Normal Marker and A Market
Note on Handling the
Memory Card
Numeric data

Nov 1/96

[0}
Operating environmental
conditions . ... ... ..., 1-3
Operation modas  ........... 7-23
Other marker functions . ... ... 7-39
Output buffer .............. 8-9
Output to the Printer ... ...... 6-16
{P]
Panel keys and soft keys ... ... 3-5
Peak power (Ppeak) ......... 5-25
Peak Search . ............. 7-30
Peak Search Level Changing 7-33
Power level measurement by
increased display resolution 3-13
Powersource .............. 11-9
Power-on . .. ..o 3-3
Program sxample of
transientmode . ........ .. .. 8-63
Program fcader . ............ 11-8
Pulse gquantization error . .. .. .. 11-6
Pulse width (z) ............. 5-25
Purser .. ...... .. i 8-9
[R]
Recali Flemenu .. .......... 7-96
Recall function menu . ... .. .. 7-97
Recafl function menu ... .. ... 7-94
Recall Register menu .. ... ... 7-95
Reference freguency ........ 4-2
Reference Level . ...... ... .. 7-7
Reference levelrange ... .. ... 11-3
Remote Enable (REN} .. ... ... 8-7

Replacing the power fuse ... .. 1-6
Resolution bandwidth

switching errar ... ... ... . 11-6
Resolution bandwidih (3dB) 11-3
Resolution Bandwidth (RBW) 7-10
Responses to Interface

Messages ..........vcvun.n 8-7
RFinput ... .o 117
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[S]
Sample measurement of AM wave
of high modulation frequency and
low modulation index . ........ 5-10
Sample measurement of AM wave
of low modulation degree and high
modulation index
Sample measurement of
approximately 200 MHz signal
SOUFCE . .ttt oo m i n e 5-2
Sample measurement of FM wave
of high modulation frequency and

jowmvalue ............... 5-17
Sample measurement of FM wave
of low modulation frequency ... 5-14

Sample measurement of the
deviation of FM wave peak

(Afpeak) ... B-19
Save Filemenu ............ 7-89
Save function menu  ......... 7-86
Save Register menu .. ..., ... 7-88
Scale indication accuracy (After

self calibration) ............. 11-5
Select femmenu ... ... ... .. 7-93
Selected Device Clear (SDC) . .. 8-8
Selecting AUTO of Coupled

Functions . ..........onunn 7-12
Serial Polling Enable (8PE) ... B-7
Set condition of the

display screen . ............ 6-3
Setting ... ... i 4-2
Setting of GPIB address ... ... §-4
Signal purity noise side band ... 11-2
Signal Track Mode .......... 7-30
Sound function ... ... ..., 7-54
Space (space character) ...... 8-10
Specification of the

Output Form  .............. B-13
Spectrum demodulation . ... ... 11-8
Spurious measurement . . ..... 7-53
Spurious response .. ... ... . 11-4
SRAM Card ..............- A-20
Standard Event Register ... ... 8-20
Standard Operation Status

Register ......... .. v 817

Status Byte Raegister .. .......
Status Register
Status Register Structure ... ..
Status Register Types . ..... ..
Step key and data knob
SIOrage . ... v
SweepKey ...............
Sweep Mode Switching ..... ..
Sweeptime ...............
Sweep Time ...............
Sweep Time Setup Menu ... ..

iT]
Take Control (TCTY .. ........
TDMA waveform analysis
function ....... ... ... 0.
Termnperature and humidity . .. ..
Ten-key and unit key
The trace data and
thetabledata ..............
Time Domain measurement .. ..
To carry the device by hand
Transportation .............
Thgger . ... ...

Units . ... ... oo,
Usable Cards ..............
Usable Memory Card .. ......

Video bandwidth . ...........
Video Bandwidth (VBW) ......
Video output
Voice output{Demodulation

audio) ...

Warmup ..o
Writing multiple commands

8-8

7-57
11-9
3-8

6-3
11-6
1-9

11-6
8-12

A-20
B-2

11-3
7-11
11-7

1-10
8-10
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iX]

Xaxisoutput . .......... ... 11-7
[Y]

Yaxisoutput ....... ... ... 11-7
[£]

Zaxisoutput ........ .. ... 11-7
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Spectrum Analyzer
OPERATION MANUAL

How fg ise This Manual

How 1o UUse This Manuail

The following describes the structure of this manual.

@ Part 1 Whole explanation for R3465
@ Part 2. Performance test (Calibration)
Applicabile instruments are the R3465, R3272, R3263 and R3463.
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1.7 Introductory Descripiion and UUT Performance Requirements

1. PERFORMANCE TEST (CALIBRATION)

1.1 Introductory Description and UUT Performance Requirements

This procedure describes the performance test of the modulation spectrum analyzer R3465/3463
and the spectrum analyzer R3272/3263.

The unit being test will be referred to herein ag the UUT (Unit-Under-Test).

UUT Environmental range : TEMP. 20°C 10 30°C  RH 85% or less
UUT Warm-up/Stabilization period requirements  : 80 minutes

1-1 Sep 20/96



Spectrum Analyzer
OPERATION MANUAL

1.1 introductory Description and UUT Performance Reqguirements

Table 1-1  UUT Performance Requirements (1 of 6)

Unit-Under-Test
{LuUn
Parameter/Function

Parformance Specifications

Test Method

Frequency
Readout Accuracy
and Frequency
Counter Marker

Frequency Readout Accuracy:
< * [Frequency reading X Frequency Reference
Accuracy) + (Span X Span Accuracy)
+(0.15 X RES.BW) + 10 Hz]

Signals are input from
the SG where high-
precision frequency
standard is set as the

Accuracy. reference frequency
Span Accuracy: for measurement.
Span>5 MiHz £ 4%
Span=5 MHz £1%
Marker Frequency Counter Accuracy:
< & [{Marker Frequency X Frequency Reference
Accuracy) + (5 Hz xN) +11.8D]
Frequency Frequency: <1 %10 "/year The frequency of CAL
Reference Output < 2% 1078/day OUT signal locked to
Accuracy. the internal 10 MHz
reference is measured
with the counter,
Noise Sidebands | f=£3 GHz: Good noise sideband

10 kHz offset< — 100 dBc/Hz
100 kHz offset< - 110 dBc/Hz

>3 GHz:
10 kHz offset < (- 98 + 20 log N) dBc/Hz
100 kHz offset < (-~ 108 + 20 logN) dBe/Hz

signals are input for
measurement.

Frequency Span | Linear Span: Signals at two
Accuracy < +4% (Span>5 MiHz) frequencies according
< 1 1% (Span=5 MHz) to each span are input

to measure the
difference between
the frequencies.

Resoiution Range Accuracy: CAL OUT signals are

Bandwidth 300 Hz to 3 MHz, 5MHz; 1, 3, 10 sequence input for

Accuracy and 120% 1 kHz to 1 MHz meaasurement.

Selactivity +30% 300 Hz, 3 MHz, 5MHz

Selectivity @
<151 300 Hz to 5 MHz
Resolution Bandwidth
Rasolution Bandwidth

5 MHz (50 dB/3 dB)
300 Hz to 3 MHz
(60 dB/3 dB)

1.2
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1.1 introductory Descripiion and UUT Performance Requirements

Table 1-1 UUT Performance Requirements (2 of 8)

Unit-Under-Test

(LU Performance Specifications Test Method
Parameter/Function
6. Resolution 300 Hz to 3 MHz RBW: CAL OUT signals are
Bandwidth < +0.3 dB {Reference to 300 kHz RBW) |input for
Switching (3 X RBW = Span) measurement.
Uncertainty
7. Displayed (1 kHz res BW, 0 dB input attenuator, 1 Mz video No signal is input and

Average Noise
Level

filter)

R3465:
—70 dBm 10 kHz
— 80 dBm 100 kHz

—{115—-1.65{GHz)} dBm
1 MHz to 3.0 GHz

— 115 dBm 1.7 GHz to 7.0 GHz

— 115 dBm 6.9 GHz to 8.0 GHz
Ra272:

— 70 dBm 10 kHz

— 80 dBm 100 kHz

— {116~ 1.55f(GHz)} dBm
1 MHz to 3.1 GHz

—110 dBm 3.0 GHz to 7.5 GHz

--103 dBmn 7.4 GHz t0 15.4 GHz

—98 dBm 15.2 GHz to 23.3 GHz

— 80 dBm 23 GHz lo 26.5 GHz
R3263/3483:;

- 70 dBm 10 kHz

—80 dBm 100 kHz

~{115—1.55f(GHz)} dBm
1 MHz to 3.0 GHz

average noise level at
each frequency is
measured.

1-3
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1.1 Infroductory Description and UUT Performance Réquirements

Table 1-1  UUT Performance Requirements (3 of 6)

Unit-Under-Test
(LU Performance Specifications Test Method
Parameter/Function
8. (Gain Gompression -5 dBm mixer input level > 10 MHz Two signals are input
{1 di) simultaneously to
measure the leve! at
which one of the
signals is lowered by
1 dB.
8. Residual (no signal at input, 0 dB input Attenuator, 56 Q No signal is input and
Response termination) the test is terminated
R3485: at 50 0.
< —100 dBm ! 1 MHz to 3.0 GHz
< --90 dBm [ 300 kHz to 8.0 GHz
Raz72:
< -~ 100 dBm 1 MHz to 3.0 GHz
< —90 dBm 300 kHz to 26,8 GHz
R3263/3463;
< —100 dBm 1 MHz to 3.0 GHz
< —90 dBm 300 kHz 10 3.0 GHz
10. Second Harmonic { R3465: The lowpass filter is
Distortion frequency range ' mixer level connected to the SG
output for
<—70dBc | 10 MHz 10 3.0 GHz —30 dBm | measurement,
< —90) dBc »1.7 GHz —10 dBm
R3272:
frequency range mixer level
< —~70 dBe 10 MHz to 3.0 GHz - 30 dBm
< —100 dBc >3.0 GHz —10 dBm
R3263/3463:
frequency range mixer level
< —70 dBc 10 MMz 1o 3.0 GHz —30 dBm
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1.1 Introductory Description and UUT Performance Requirements

Table 1-1  UUT Performance Requirements (4 of 6)

Unit-Under-Test
(LU
Parameter/Function

Performance Specifications

Test Method

11. Third Order
intermodulation

Separation: 12.5 kHz
Resolution bandwidth: 300 Hz

Twa neighboring
signals are input

Distortion Video bandwidth: 3 Hz or less simultaneously for
measurement.
R3485:
frequency range mixer level
<—-75dBc | 10 MHz to 3.0 GHz —30 dBm
<75 dBe >1.7 GHz —30 dBm
R3272:
frequency range mixer level
<—75dBc | 10 MHz to 3.0 GHz -~ 30 dBm
< —-75dBc >3.0 GHz ~30 dBm
R3263/3463;
! frequency range ’ mixer level
< —75 dBc¢ | 10 MHz to 3.0 GHz ‘ - 30 dBm
12, Image, Multiple, | R3485: Signals allowing

Out of Band
Response

< —70 dBc (10 MHz to 8 GHz)

F3272:
<70 dBc (10 MHz to 18 GHz)
< —60 dBc (10 MHz to 23 GHz)
< —50 dBc (10 MHz to 26.5 GHz)

R3263/3463:
< —70 dBc (10 MHz to 3 GHz)

image, multiple and
out of band response
as against the center
frequency are input
for measurement.
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1.1 intraductory Dascription and UUT Performance Requirements

Table 1-1  UUT Performance Reguiraments (5 of 6)

Unit-Under-Test
(UUT)
Parameter/Function

Performance Specifications

Test Method

13. Frequency

10 dB input attenuator

The signal level of SG

Rasponse H3465: at a certain level on
+1.5dB 9 kHz to 3.0 GHz the screen is
+1.0dB 50 MHz to 3.0 GHz rmeasured at each
+1.5dB 1.7 GHz to 7.0 GH=z fraquency with the
+1.5dB 6.9 GHz to 8 GHz power meter.
Frequency Response Referenced to CAL Signal:

+3 dB 9 kHz to 8 GHz
R3272:
+1.5dB 9 kHz to 3.1 GHz
+1.0dB 50 MHz to 3.1 GHz
+1.5dB 3.0 GHz to 7.5 GHz
+3.5dB 7.4 GHz to 15.4 GHz
+4.0 dB 15.4 GHz to 23.3 GHz
+4.0 dB 23 GHz to 26.5 GHz
Frequency Response Referenced 1o CAL Signal:
+5dB 9 kHz to 26.5 GHz
R3263/3463:
+1.5dB 9 kHz to 3.0 GHz
+1.0dB 50 MHz to 3.0 GHz
Frequency Response Referenced to CAL Signal:
+2dB 9 kHz to 3.0 GH=z
i4. IF Gain (after automatic calibration) The REF level is

Uncertainty

+0.5dB 0 dBm to - 50 dBm

raised while lowering
the signal level with
the SG to measure
the error.

15. Scale Fidelity

{(after automatic calibration)
Log:
+0.2 dB/M dB, +1dBA0dB, 1 1.5 dB/80dB

Linear:
+15% of reference level (within 8 Div)

Input signal is lowered
with the SG for
measurement.
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1.1 introductory Description and UUT Periormance Requirements

Table 1-1 UUT Performance Requirements {8 of 6)

Unit-Under-Tast
{UUT) Perfermance Specifications Test Method
Parameter/Function

18. Input Attenuator {20 dB to 70 dB settings referencad o 10 dB) Signal at a frequency
Accuracy R34865: is input and measured
1 1.1 dB/10 dB step, 2.0 dB max, with the internal
9 kHz to 8 GHz attenuator.
R3272:

+1.1 dB/10 dB step, 2.0 dB max,
9kHz to 12.4 GHz

+1.3 dB/10 dB step, 2.5 dB max,
12.4 GHz 10 18 GHz

+1.8 dB/10 dB step, 3.5 dB max
18 GHz to 26.5 GHz

R3263/3463:
+1.1 dB/10C dB step, 2.0 dB max,
9 kHz to 3.0 GHz

17. Calibration Amplitude: —10 dBm £ 0.3 dB CAL OUT signals are
Amplitude measured with the
Accuracy power meter.

1.7 Sep 20/96



Specirum Analyzar
OPERATION MANUAL

1.2 _WNeasurement Standards and Support Test Eguipment Performance Requirement

1.2  Measurement Standards and Support Test Equipment Performance

Requirerment

Minimum-Use-Specifications (MUS) are the calculated minimum performance specifications
criteria needed for the Measurement Standards (MS) and support M&TE to be used for the
comparison measurements required in the Test Procedure {TP) process.

The MUS is developed through uncertainty analysis and is calculated through assignment of a
defines and documented uncertainty/accuracy ratio or margin between the specified tolerances
of the UUT and the capability (uncertainty specification) required of the measurement standards
system. MUS is required to assist a measurement specialist in the evaluation of existing or
selection of alternate measurement standards equipment.

The uncertainty/accuracy ratio applied in this TP is 10:1 and any exception to that is indicated in
Section 1.1.

CAUTION

The instructions in this TP relate specifically to the equipment and conditions listed in Section
1.2. i other equipment is substituted, the information and insiructions must be interpreted
and revised accordingly.

MS and SM&TE Environmental Range @ Temperature : 18°Cto 28°C
Relative Humidity : 30% to 70%
MS and SM&TE Warm-up/Stabilization Period Requirements  : 80 minutes
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1.2 Measurement Standards and Support Test Equipment Performance Requirement

Table 1-2 Measurement Standards (MS) Performance Requirements

Equipment Ge.nerlc Minimum-Use-Specifications Note
Name (Quality)
Frequency Standard Qutput Frequengy 10 MHz
Stability 15 %107 0/day
Output Impedance : about 50 0
Cutput Voltage 1 1 Vpp or more
Synthesized Sweeper | Frequency Range 110 MHz to 18 GHz SGH
Frequency Accuracy {CW): 3 X 107 8/day
Power Level Range ;=20 dBm o +15 dBm
Frequency Counter Frequency Range 210 Hz to 120 MHz
-| Gate Time 1 10s
Number of Digits Displayed : 8 digits
tnput Voltage Range 1 25 myrms to 500 mVrims
Synthesized Signal Frequency Range : 10 MMz to 4 (GHz 5G2
Generator Residual SSB Phase Noise;
1 kHz offset < 115 dBg/Hz
10 kHz offset = --125 dBc/Mz
100 kHz offset < —130 dB¢/Hz
Power Level Range: —20 dBm to +10 dBm
Power Meter Accuracy 1 £0.02 dB (dB Relative Mode)
Power Sensor Frequency Range : 50 MHz to 26.5 GHz Sensor 1
Power Range 1 Wio 100 mW
Maximum SWR 1 1.26 (26.5 GHz)
Frequency Range : 10 MHz to 18 GHz Sensor 2
Power Range 1 W io 10 mW
Synthesized Sweeper | Frequency Range : 10MHz {o 26.5 GHz 5G3
Power Level Range: 28 dBm to + 10 dBm
Synthesized Level Frequency Range 130 Mz 5G4
Generator Power Level Range »60dBm to +10dBm
‘ Absolute Level Accuracy 1 +0.2 dB
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1.2  Measurement Standards and Support Test Eguipment Performance Reguirament

Table 1-3 Support Measuring & Test Equipment (M&TE) Performance Requirements

Equiprment Generic . lea. I
Name (Quality) Minimum-Use-Specifications Note
Adapter Type N{m) to BNC(f)
Type N{m) to SMA(f)
SMA(m) to SMA(m)
Type N{f) to BNC{m)
50 O Termination SMA
20dB Fixed, 3dB Frequency Range : DC to 26.5 GHz
Fixed Attenuator Connecior : SMA(m), SMA(
Power Splitter Fraquency Range  : 10 MHz to 26.5 GiHz
Insertion Loss ! 6 dB (nominal)
tow-pass Filter Cutoff Frequency 2.2 GHz
Rejection at 3 GHz : =40 dB
Rejection at 3.8 GHz: =80 dB
Power Divider Frequency Range 2 MHz to 2 GHz Divider 1
fsolation T =20 dB
Frequency Range  : 2 GHz to 4 GHz Divider 2
fsolation >20dB
Cable Frequency Range : DC to 26.56 GHz
Maximum SWR 1 <1.45 GHz at 26.5 GHz
l.ength ;about 70 cm
Connector 1 SMA(mM) both ends
Length 1150 cm
Connector : BNC(m) both ends
Length 110 cm
Connector : BNC({m) both ends
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1.3 Preliminaty Operations

1.3 Preliminary Operations

WARNING

Always makes sure spectrum analyzer's power supply cord is plugged into a 3-hole grounded

outlet ar 2-hole outlet with grounded adapter. You can be fatally shocked if you fail to follow
this rute,

Do not touch five circuits when cafibrating instrument.

(1)  Review this entire procedure before starting calibration procedure.

{2}  Always confirm that the POWER switch is OFF before connecting the power cable to the AC
line,
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1.4 Perfgrmance Test Process

1.4 Performance Test Process
1.4.1  Accuracy of Frequency Readout and Freguency Counter Marker

o  SPECIFICATION

Frequency Readout Accuracy < & [(Frequency reading X Frequency Reference Accuracy)
+ (Bpan X Span Accuracy) +(0.15 X RES.BW) + 10 Hz]

Span Accuracy: Span > 5MHz +4%
Span = 5MHz +1%

Marker Frequency Counter Accuracy < # [(Marker Frequency X Frequency Reference
Accuracy)
+ (B HzxN) + 1 L8D]

e RELATED ADJUSTMENT
Y10 Adjustment
10 MHz Frequency Reference Adjustment

e DESCRIPTION
The accuracy, of the R3465/3272/3263/3463 frequency readout and frequency counter marker
is tested with an input signal of known frequency.

_ SYNTHESIZED R3465/3272/3263/3463
FREQUENCY SWEEPER L—-: ;—J
STANDARD

mlO | OI I ?

O 10 Mz o ? RFE IN
I T EXT RF OUT '
Ref. IN
L.

BNG SMA CABLE
CABLE

Figure 1-1  Frequency Readout and Frequency Counter Marker Accuracy Test Setup

¢ EQUIPMENT °
Frequency Standard
Synthesized Sweeper (3G3)

Cables:
SMA, 70 cm
BNC, 150 cm

1-12 Sep 20/96



Spectrum Analyzer
OPERATION MANUAL

1.4 _Performance Test Process

* PROCEDURE

(1) Connect the equipment as shown in Figure 1-3

[Frequency Readout Accuracy]

PRESET
(2) Press the INSTRUMENT | L i key on the SG3. Set the 8G3 controls as follows:

CW 1.5 GHz
Powerlevel ...... ... ... .. .. ... ..... — 10 dBm
Frequency Reference ............ e EXT (Rear Panel)
SHIET PRESET.
{3) On the R3465/3272/3263/3463, press the [ e |and L l keys and set the

controls as follows:

Center Frequency ... ... .o nn... 1.5 GHz
SPAN e e 5 MHz

. r 1 T
4)  For the R34865, press lFREQl [ more 12 1 g L Preselector 10 4y set the preselector
) t0 3.0 GH ° S i {iiel Bogl Y p
. Z.

(6) On the R3465/3272/3263/3463, press the [sachlkey. Record the MKR frequency on
Table 1-4 as the Actual Marker Reading. The reading should be within the limits shown.

{6) Repeat step (5} for all the frequency and span combinations listed in Table 1-4. Peak
the R3466/3272 preselector for and set the Analyzer and the SG3 key to
frequencies of 5 GHz and above.

[Frequency Counter Marker Accuracy]

(7) Setthe [sean]  key of the R3485/3272/3263/3463 to 5 MHz.

' o - k| o 1 P 1
Counter i Preselactor 1 P Counter |
Press the -m D an keysto s nter
¢ oy T Voo 329 {[on] o eys to set the counter to

ON

{8) Keyin the SG3 frequencies and the R34565/3272/3263/3463 center as indicated in
Table 1-5. For each pair of settings, press the @Eﬂ key and record the MKR
frequency at each point in Table 1-5.

The marker readings should be within the limits shown.
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1.4 __Performance Test Process

Table 1-4 Frequency Readout Accuracy

3G3 R3465/3272/3263/3463 A Marker Reading
Fregquency Span Center Min. Actual Max.
(GHz) P Frequency (GHz) (GHz) (GHz)
1.5 1 MHz 1.5 GHz 1.499988 1.500012
1.5 10 MHz 1.5 GHz 1.49858 1.50042
1.5 50 MHz 1.5 GHz 1.49784 1.502186
1.5 100 MHz 1.5 GHz 1.4958 1.5042
1.5 2 GHz 1.5 GHz 1.419 1.681
< R3465/3272 ONLY >
5 1 MHz 5 GHz 4.989887 5.000013
5 10 MHz 5 GHz 4.99958 500042
5 50 MHz 5 GHz 4.99784 5.00216
5 100 MHz 5 GHz 4.9958 5.0042
5 2 GHz 5 GHz 4.919 5.081
< R3272 ONLY >
11 1 MHz 11 GHz 10.999987 11.000013
11 10 MHz 11 GHz 10.99958 11.00042
11 50 MHz 11 GHz 10.899784 11.002186
11 100 MHz 11 GHz 10.9958 11.0042
11 2 GHz 11 GHz 10.919 11.081
18 1 MHz 18 GHz 17.9993886 18.000014
18 10 MHz 18 GHz 17.99958 18.00042
18 50 MHz 18 GHz 17.99784 18.00216
18 100 MHz 18 GHz 17.9958 18.0042
18 2 GHz 18 GHz 17.919 18.081
Table 1-5 Marker Frequency Counter Accuracy
8G3 R3465/3272/3263/3463 Marker Frequency
Freguency { Center Frequency
{GHz) (GHz) Min.(GHz) Actual{GHz) Max.(GHz)
1.5 1.5 1.499999844 1.500000156

< R3485/3272 ONLY >

5 5 4.999999494 5.000000506
< R3272 ONLY >
11 11 10.989998889 11.000001111
18 18 17.899998184 18.000001816
1-14 Dec 20/97
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1.4 Performance Test Process

1.4.2 Frequency Reference Qutput Accuracy

8  SPECIFICATION
Frequency: <1Xx10-7/year, <2x10-8/day

¢ HELATED ADJUSTMENT
Frequency Reference Adjustment

e DESCRIPTION
The 10 MHz reference signal is measured for frequency accuracy by measuring the fregquency
of the 30 MHz CAL OUTPUT signal. The CAL OUTPUT signal is referenced to the 10 MHz

reference.
FREQUENCY R3465/3272/3263/3463
FREQUENCY COUNTER = l
STANDRARD .
C 2 7
O o °9° 7 y CAL OUT
l ]‘STD 10MHz ~ 120MHz
INPUT INFUT
10MHz 8NC CABLE
OUTPUT
Figure 1-2 Frequency Reference Accuracy Test Setup
& EQUIPMENT

Frequency Counter
Frequency Standard

Cables:
BNC, 150 c¢m (Two required)
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1.4 Performance Tesi Process

¢ PROCEDURE
(1) Connect the equipment as shown in Figure 1-2.

(2) Set the Frequency counter controls as follows:

FREQUENCY STD SWITCH {Rear Panel} .......... EXT
GATE TIME .+ oot e 10 sec
HIFT PRESET
(3) Press the [El and Ei—:] koys on the R3465/3272/3263/3463,
CAUTION

Before starting this measurement, perform warm-up operation of the R3465/3272/3263/3463
for more than 30 minutes. If the frequency reference of the R3465/3272/3263/3463 is sot to
EXT, set it to INT or perform 15-minute warm-up operation after instrument preset.

{4)  Wait for the frequency counter to settle down.

{5) Read the frequency counter display. The frequancy should be within the following
lirmnits:

{2)"3.9999970 =< = (2)70.0000030
* The counter can display only eight digits.
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1.4 Periormance Test Process
1.4.3 Noise Sidebands
& SPECGIFICATION
Noise Sidebands:
Offset f =3.0 GHz 1>3.0 GHz
10 kHz < — 100 dBc/Hz < [~ 98+ 20 logN) dBc/Hz
100 kHz < - 110 dBc/Hz < {—108+20 logN) dBc/Hz

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

& DESCRIPTION
The noise sidebands of a 1.5 GHz and 3.5 GHz, - 10 dBm signal are measured at an offset of
10 kHz and 100 kHz from the carrier.

BNC CABLE SYNTHESIZED SIGNAL
R3465/32‘72/3263/3463£m MHz REF INJOUT 1o MHz REF v | GGENERATOR

© o | RF QUT
u] ? |RFIN !

N, SMA CABLE

Figure 1-3 Noise Sidebands Test Setup
¢ EQUIPMENT:  Synthesized Signal Generator {SG2)

Cables: BNC, 150 cm
SMA, 70cm
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1.4 Performance Test Process

¢ PROCEDURE
(1) Connect the equipment as shown in Figure 1-3.

(2) Set the Signal Generator (3G2) controls as follows:

FreqUenty ... e e 1.5 GHz & 3.5 GHz

CWOutput .. ... ~5 dBm
SHIFT PRESET

(3) Press thel == | angd ! keys on the R3465/3272/3263/3463.

Press [ Frea | [1][ ] and| oHz | keys.

Since the measurement is made for sach of 10 kHz and 100 kHz offset frequency, set

the span frequency to 2.5 times each offset frequency, or 25 kHz and 250 kHz. Keep
other settings unchanged.

(4} Operate keys on the R3465/3272/3263/3463 as follows to measure noise sidebands of
gach offset frequency. The measurement procedure for 100 kHz offset frequency is
explained here, and the procedure is applicable for 10 kHz offset frequency.

Set the span corresponding to offset,

Pross the key.

e T pmmeeey pomen 1
i i

Be
Press the [cw] 1 moret2 | ot NOISE/ Fand I dBoHz ! keys.
! 1oL Xz N
d

Press ,EE] and [_szJ keys to set each offset frequency.

Press the reference level by 20 dB and perform averaging for about 20 samples. After
averaging, read the marker level and write it down in Table 1-8.

For the R3465/3272, measure noise sidebands with the center frequency at 3.5 GHz,
and Table 1-6 is completed.

Table 1-6 MNoise Sidebands

kHz) | Actual (dBo/Hz) | Max. (dBe/Hz) | Actual (dBe/Hz) | Max. (dBciHz)
10 ~100 - 98
100 ~110 108
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1.4 Performance Test Process

1.4.4 Frequency Span Accuracy

e SPECIFICATION

< ¥ 4% of actual frequency separation {SPAN > 5§ MHz)
< + 1% of actual frequency separation (SPAN = 5 MHz)

¢ RELATED ADJUSTMENT
Span adjustment.

& DESCRIPTION

Set the signal frequency twice with the synthesized sweeper and measure the difference
between signal frequencies with the analyzer.

Check the span accuracy using the signal frequency difference measured with the
A MARKER function.

FREQ.
SYNTHESIZED 131"[) IN R3465/327?/3263/S463l 10 MHz REF IN/QUT

SWEEPER [—' "—J

! |
() our [ Q[ RFIN
T

[Jﬁ SMA CABLE

Figure 1-4 Frequency Span Accuracy Test Setup

o FCQUIPMENT
Synthesized Sweeper {5G3)
Cablas;
SMA, 70 cm
BNC, 150 om
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1.4 Perforinance Test Process

e PROCEDURE

(1)
(2)

{4)

Connect the equipment as shown in Figure 1-4.

Set the SG3 controls as follows:

CW e 1.498 GHz
Powerlevel ............ ... ... .. .... -5 dBm
Frequency STD Switch (Rear Panel) ........ EXT
HIET. PRESET
On the R3465/3272/3263/3463, press the | == |, key and set the

R3465/3272/3263/3483 controls as follows:

Center Frequency . ........ ... .. ... . 1.5 GHz
Span ... 5 MHz

MARKER | I, hl
On the R3465/3272/3263/3463, press the [ SNGiE |, [sicr] [ on ] and | ™" |

keys,

Set the SG3 controls as follows:

CW 1.502 GHz

On the R3465/3272/3263/3463, press the | SINGLE | and ISRGH Ikeys,
Record the A MARKER frequency reading as the Actual A MARKER
Reading in Table 1-7.

The reading should be within the limits shown.
o -1
H

ARBKER
On the R3465/3272/3263/3463, press the | o Jand !L“"”“ﬂ' “’“‘Rj keys.

Set the frequency of the 833, the center frequency' and span of the
R3465/3272/3263/3463 as shown in Table 1-7, and repeat steps (5) through (8).
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1.4  Performance Test Process

Table 1-7 Frequency Span Accuracy

3G SG3 R3465/3272/3263/3463 &\ Marker Reading
1st 2nd Center Span
Frequency Frequency Frequency Setting Min. Actual Max.
1498 GHz | 1.502GHz | 1.5 GHz 5MHz | 3.96 MHz 4.04 MHz
1.498 GHz 1.502 GHz 1.5 GHz 5.01 MHz 3.847 MHz 4,169 MHz
1.484 GHz 1.516 GHz | 1.5 GHz 40 MHz 30.72 MHz 33.28 MHz
1.34 GHz 1.86 GHz | 1.5 GHz 400 MMz 307.2 MMz 332.8 MHz
<R3465/3272 ONLY >
2.4 (GHz 5.6 GHz | 4.0 GHz 4 GHz 3.072 GHz 3.328 GHz
0.8 GHz 72GHz | 4.0 GHz 8 GHz 6.144 GHz 6.656 GHz
<R3272 ONLY
8 GHz 14 GHz 10 GHz 10 GHz 7.68 GHz 8.32 GHz
2 GHz 18 GHz 10 GHz 19 GHz 15.36 GHz 16.64 GHz
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Hesolution Bandwidth Accuracy and Selectivity

® SPECIFICATION

Range: 300 Hz to 3 MHz, 5 MHz; 1, 3, 10 Sequence

Accuracy: +20% (Resolution Bandwidth 1 kHz to 1 MHz)
+30% (Resoiution Bandwidth 200 Hz, 3 MHz, 5 MHz)

Seloctivity: < 15:1 (300 Hz to 5 MHz)
{Resolution Bandwidth 5 MHz 50dB BW/3 dB BW)
{Resolution Bandwidth 300 Hz to 3 MHz
60dB BW/3 dB BW)

RELATED ADJUSTMENT

DESCRIPTION
This test measures the resolution bandwidth accuracy and selectivity. The 60 dB bandwidth is
then determined and the results used to calculate the selectivity for each bandwidth,

R3465/3272/3263/3463
CALOUT _
RFIN
: §Q

|

ENC CABLE

Figure 1-5 Resolution Bandwidth Accuracy/Selectivity Setup

o EQUIPMENT

Adapters :
Typad N{m) to BNC (f)

Cable:
BNC 10 cm
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¢ PROCEDURE
{Resolution Bandwidth Accuracy]

(1) Connect the R3465/3272/32683/3463 CALOUT to the RF IN as shown in Figure 1-5.

SHIET PRESET
(2) Press | e |, | | keys and set the controls as follows:

Prass ,E, E and E‘E—i] keys.
Press ,E], and @I keys.

r |
Press | wever |, . - : dBrdiv : and | B ! keys.
r '1
Press |sw ], E RBW _. . and key:;

FORMAT om———— "! [
Press , : Trace ' and 1 Posi . : keys.
L Detectar L ]

{3) Press key, and wait for a new sweep to finish,

MARKER

r L
I more 1/3 I | XdB i
(4) Press | smod |, | on | L It LDOWN . and E keys.

{8} Record the marker frequency in Tables 1-8 and 1-9 as actual 3 dB bandwidth.

{(6) Change the RBW and span frequency as shown in Table 1-8, and repeat steps (3), (4)
and {5) for remaining RBWs.

[Resclution Bandwidth Selectivity]

SHIFT PRESET
{7) Press I - | and set the controls as follows:

Press ,, El and [@ keys.
Press ,sz H and keys"

r
Press m 1 [5] and IMH;] keys.
) m ’ Y

Press }E-.:éBW‘,‘, . lzl and IEZ] keys.
J

EQRMAT 1=~~~ e
1 race | 1 a8l |
Press > | Detestor | @Nd ! i keys.
L
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{8) Press [SWGLE key.
MARKER r"""—!-j r'-‘d-B_—} B -
13 .
(9) Press [SRoH| Lon |, ime™, ! DOWN ! E] ' E] and keys.
(I S Bt bt "

Hecord the marker frequency in Table 1-9 as actual 60 dB bandwidth.

Divide the 80 dB bandwidth by the 3 dB bandwidth and record as the Actual Resolution
Bandwidth Selectivity in Table 1-8.

Change the RBW and span frequency as shown in Table 1-8, and repeat steps {8)
through (11) for remaining RBWs.

Set VBW to AUTO if RBW is 10kHz or below.

Tabie 1-8 Resolution Bandwidth Accuracy

Resolution Fregg::cy 3dB Bandwidth
Bandwith Setting Setting Min. Actual Max.

5 MHz 10 MHz 3.50 MHz 6.5 MHz
3 MHz 5 MHz 2.1 MHz 3.9 MHz
1 MHz 2 MHz 800 kHz 1.2 MHz
300 kHz 500 kHz 240 kHz 360 kHz
100 kHz 200 kHz 80 kHz 120 kHz
30 kMz 5@ kiHz 24 kHz 36 kHz
10 kHz 20 kHz 8.0 kHz 12.0 kHz
3 kHz 5 kHz 2.4 kHz 3.6 kHz
1 kHz 2 kHz 800 Hz 1200 Hz
300 Hz 2 kHz 210 Hz 390 Hz
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Table 1-9 Resolution Bandwidth Selectivity

Resolution . FreSqFL)J::cy 60 dB 3 ds Selectivity
Bandwidth Setting Setting Bandwidth Bandwidth Actual Max.
) 5 MHz 25 MHz

3 MHz 25 MHz 15

1 MHz 20 MHz 15

300 kHz 5 MHz 15

100 kHz 1 MHz 15

30 kHz 500 kHz 15

10 kHz 200 kHz 15

3 kHz 50 kHz 15

1 kHz 20 kHz 16

300 Hz 5 kHz 15
*1. RBW 5MHz  Selectivity = 50 dB/3 dB

1-25
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1.4.6 Resolution Bandwidth Switching Uncertainty
® SPECIFICATION
300 Hz to 3 MHz RES BW: < +0.3 dB (referred to 300 kHz RBW)

¢ RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

@ DESCRIPTION
This test utilizes the CALOUT signal for measuring the switching uncertainty between
resolution bandwidths. At each resolution bandwidth setting, the displayed amplitude variation
of the signal in measured. All measurements are referenced to the 300 kHz bandwidth.

,_§3485/3272/3263!3463

—
\
J -
. ‘? o)l | mFiN
— CAL | Wl
ouT
BNC CABLE

Figure 1-6 Resolution BW Switching Uncertainty Test Setup
¢ EQUIPMENT

Adapters :
Typed N(m) to BNC (f)

Cable:
BNC 10 ¢mn
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® PROCEDURE

(1)

{2)

Connect the R3465/3272/3263/3463 CALLOUT to the RF IN as shown in Figure 1-6.

SHIFT PRESET. S e

Pregs the| = | | I,o[ 7], 1 =rc and | RBW 1 keys.

4 T ! i i
LJTEM L SWITGH

Wait for the "Calibration in progress” message to disappear.
Set the instrument controls as follows:

Center Frequency .. ................... 30 MHz
SpaN e e 500 kHz
Reflevel . ....... . ... ... .. ... ... —5 dBm
RBW ... e . 300D KHZ
SweepMode ................ .. ...... SINGLE
dBMiv . 1 dB/Div
Trace Detector ... ... ... ... ........ Posi

MKH to ON.

““““““ 1 | . |
1 I FIXED MKE 1

Jlanci ' [on ][ord : keys to set the

Set the frequency span and RBW to the values listed in the second entry of Table 1-10

(Span & MHz, RBW 3 MHz).

Fress the , keys.

Record the AMARKER amplitude in the Actual /A MARKER Reading colurnn of
Table 1-10. The MARKER reading should be within the limit shown.

Repeat steps (4) and (5) for each set of frequency span and RBW settings in Table 1-10.

1-27
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Table 1-10 Resalution BW Swiiching Uncertainty

R3465/3272/3263/3463 O Marker Reading
Span RBW Min. (dB) Actual Max. {dB)
500 kHz 300 kHz 0 0 (Ref) 0
5 MHz 3 MHz -0.3 +0.3
2 MHz 1 MHz -(1.3 +0.3
200 kHz 100 kHz -0.3 +0.3
50 kHz 30 kMz -0.3 +0.3
20 kHz 10 kHz ~0.3 +0.3
5 kHz 3 kHz -0.3 +0.3
2 kHz 1 kMz -0.3 +0.3
2 kHz 300 Hz -D.3 +0.3
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1.4.7 Displayed Average Noise Lavel

s  SPECIFICATIONS

Displayed Average Noise level:  Resolution bandwidth 1 kHz, input attenuator 0 dB, video

bandwidth 1 Hz.

H3465
Frequency range Average Noise Level
10 kHz ~70 dBrn
100 kHz — 80 dBm
1 MHz to 3.0 GHz —~{115—1.65 xf{((GHz)} dBm
1.7 GHz to 8.0 GHz ~115 dBm

R3272
Frequency range Average Noise |.avel
10 kHz -~ 70 dBm
100 kHz —80 dBm

1 MHz to 3.1 GHz
3.0 GHz to 7.5 GHz
7.5 GHz to 15.4 GHz
15.2 GHz to 23.3 GHz
23 GHz to 26.5 GHz

— {115~ 1.55 X{(GHz)} dBrm
110 dBm
- 103 dBm
—96 dBm

--90 dBm

R3263/3463
Frequency range Average Noise Levsl
10 kHz — 70 dBm
100 kHz —80 dBm

1 MHz t0 3.0 GHz

~{115--1.56 Xf(GHz)} dBm

® RELATED ADJUSTMENT
Frequency response adjustment
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& DESCRIPTION
This test measures the displayed average noise level in all frequency tests. The analyzer's
input is terminated at 50 Q. In Band 1, in the frequency range from 9 kHz to 3.0 GHz, the test
first measures the average noise at 10 kHz and 100 kHz, then at any frequency point in zero
span. For the rest of Band 1, and for all remaining bands, the test tunes the analyzer
frequency across the band, uses the marker 1o locate the frequency with the highest response,
and then reads the average noise in zero span.

H3465/3272/3263/3463

3 o O |rF N

50}
TERMINATOR

Figure 1-7 Displayed Average Noise Test Setup

¢ EQUIPMENT
50 O Terminator

1-30 Sep 20/96




Spectrum Analyzer
OPERATION MANUAL

1.4 Performance Test Process

# PROCEDURE
[Displayad Average Noise, Band 0]

N

(3)

{4)

(8)

Connect the equipment as shown in Figure 1-7.

SHIFT PRESET

Press[ i ] , I . | keys and set the controls as follows:
Center Frequency . .......... ... ¢0.vu... 10 kMz
Span Frequency ... 0 Hz
Reference Level ... ... . ... ... ......... — 860 dBm
Resolution Bandwidth  .................. 1 kHz
Video Bandwidth . ............... ... ... 1 Hz
Input Attenuator .. ... ... ... .., 0dB

Press| SINGLE l key and wait for a new sweep to finish, then press |SRCH] key.

Read the marker level and record it in Table 1-11 as the Displayed Noise Level at 10kHz.

Press ,,E ,E]and EEI keys.

Press key and wait for a new sweep o finish, then press |SRCH] key.

Read the marker level and record it in Table 1-1% as the Displayed Noise Level at 100
kHz.

| S a | S !
For the R3465, press , E_more HEJ: and ED%I%]E keys to set the preselector to

3.0 GHz.
Change the center frequency to each of the values fisted in column 1 of Table 1-11 and

repeat step 5 sequentially. Read the marker leve! and record it in Table 1-11 as the
Displayed Noise level at Center Frequency.
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[Displayed Average Noise Lavel, Band 1 {R34585/3272)]

SHIFT PRESET
{9) Press [ wte | ,.I | keys and set the conirols as follows:
Start Frequency ... .. .. . . 1.7 GHz (3.0GHz for R3272)
Stop Frequency ... ... ... ... ... 7.0 GHz (7.5 GHz for R3272)
Reference level ...................... —40dBm
Resolution Bandwidth  .................. 3 MHz
Video Bandwidth . ............... .. .... 100 kHz
Input Attenuator .. .................... 0 dB
FORMAT  p==—~- T
(10) Press E_j E_ Trace j :LAXGJ:, , EJ , [Hz] keys and wait for averaging

fo finish.

r il
11) Press| —cF | and | WRATE | vavs.
(1) | a1 key

{12) Set the controls as follows:

Span Frequency . ........ ... ... ..., 0 Hz
Referencelevel ......... ... ... ... ..... —B60 dBm
Resclution Bandwidth . ................. 1 kHz
Video Bandwidth . ..., ... .. ......... ... 1 Hz

{13) Press |swoLe | and fsrcr] keys.

(14) Read the marker level and record it in Table 1-11 as the Displayed Average Noise Level
from 1.7 GHz (3.0 GHz for R3272) to 7.0 GHz (7.5 GHz for R3272).
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|Displayed Average Noise Level, Band 2 (R3465/3272)]

HIFT PRESET
(15) Press I b | . l I and set the controls as follows:

Start Frequency ................... ... BOGHz (7.4 GHz for R3272)
Stop Frequency . ... .. . 8.0 GHz (15.4 GHz for R3272)
Reference Level ........ ... ... ....... —40 dBm

Resolution Bandwidth .. ................ 3 MHz

Video Bandwidth . ..................... 100kHz

Input Attenuatar ... ... ... 0dB

{16) Repeat steps (10) through (13).

{17) Read the marker level and record it in Table 1-11 as the Displayed Noise level from
6.9 GHz (7.4 GHz for R3272) to 8.0 GHz (15.4 GHz for R3272).

{Displayed Average Noise, Band 3 (R3272 only)]

SHIFT PRESET

(18) Prass | === | and set the controls as follows:
Start Frequency .............. ... 15.201 GHz
Stop Frequency .. ... ... . ..., 23.3 GHz
Reference level . ..................... —40 dBm
Resolution Bandwidth .. ............. ... 3 MHz
Video Bandwidth . ..................... 100 kHz
Input Attenuator ... ... L L 0 dB

(19) Repeat steps (10) through (13).

{20) Read the marker level and record it in Table 1-11 as the Displayed Average Noise Level

from 15.2 GHz to 23.3 GHz.
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[Displayed Average Noise, Band 4 (R3272 only)]

SHIET PRESET
{21} Press [ o |

Start Frequency ... ... ... ... .. ...
StopFrequency ........... .. ... . ...,
Reference level ......................

Video Bandwidth ... ... ...............
Input Attenuator . ......... .. L.

{22) Repeat steps (10) through {13).

l and set the controls as follows:

23.001 GHz
28.5 GHz

0 dB

(23) Read the marker level and record it in Table 1-11 as the Displayed Average Noise Level

from 23 GHz to 26.5 GHz.

Table 1-11 Displayed Average Noise Level (R3465)

Displayed Average
Frequency Noise Level Specification {dBm)
{dBm)
10 kHz —-70.0
100 kHz —80.0
1.1 MHz —114.99
101 MHz ~114.84
501 MHz —114.22
1001 MHz ~113.45
1501 MHz ~112.67
2001 MHz -111.80
2501 MHz ~111.12
2999 MHz —110.35
1.7 GHz to 7.0 GHz —115.0
5.9 GHz to 8 GHz —-115.0
1-34
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Table 1-11  Displayed Average Noise Level (R3272)

Displayed Average
Frequency Noise Level Specification {dBm)
{dBm)
10 kHz -70.0
100 kHz —80.0
1.1 MHz —114.99
101 MHz -114.84
501 MHz —114.22
1001 MHz ' ~113.45
1501 MHz -112.67
2001 MHz —111.80
2501 MHz —111.12
2999 MHz _ -110.35
3.0 GHz to 7.5 GHz -110.0
7.4 GHz to 15.4 GHz —103.0
15.2 GHz to 23.3 GH=z —86.0
23 GHz to 26.5 GHz —90.0
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Table 1-11

Displayed Average Noise Level (R3263/3463)

Displayed Average

Frequency Noise Level Specification (¢Bm)
(dBm)

10 kHz ~70.0
100 kHz —80.0
1.1 MHz —114.88
101 MHz —114.84
501 MHz —114.22

1001 MHz --113.45

1501 MHz —112.67

2001 MHz —111.90

2501 MHz -111.12

2999 MHz —110.35
1.36
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1.4.8 Gain Compression

e SPECIFICATION
— 5 dBm (mixer level) > 10 MHz

& RELATED ADJUSTMENT
There is no refated adjustment procedure for this performance test.

¢ DESCRIPTION
This test means gain comprassion in the low and high bands.
Two signals, separated by 1 MHz, are used. First 2 - 30 dBm signal is placed at the input of
the R3465/3272/3263/3463.
After that, input a signal at —5 dBm or above and increase its signal level. The initial signal
level at —30 dBm is lowered. Measure the input level when the signal is lowered by 1 dB.

. SYNTHESIZED
SYNTHESIZED SIGNAL R3465/3272/32f33/34% SWELPER (601
GENERATOR (SG2)
RF IN 7
g
L ]
CABLE
f“““—'“—ﬂi::l:'
CABLE
3dB PAD 200!!3 CABLE
PAD
POWER
SPLITTER
)
POWER
METER

Figure 1-8  Gain Compression Test Setup
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& EQUIPMENT

Synthesized Sweeper (SG1)
Synthesized Signal Generator {SG2)
Power Meter

Fower Sensor (Sensor 1)

Power Splitter

20 dB Pad

3 dB Pad

Cable: SMA (Three required)

¢ PROCEDURE

M
(2)

(3)

Zevo and calibrate the power mater..
Connect the equipment as shown in Figure 1-8.

Press the INSTR PRESET by on both the SG1 and the 5G2.
Set the controls for the SG2 as follows:

W 821 MHz
Power Level ... ... . . —2 dBm

CW 820 MHz
Power Level . ... . ... . —4 dBm
HIFT. PBRESET
On the R3465/3272/3263/3463, press the | == land keys.

Set the R3465/3272/3263/3463 controls as follows:

Center Frequency .. ...........c.ue.... 820.5 MHz
BPAN e 2 Mz
ATT 0dB
dBidiv .. 1 dB/div

On the R3465/3272/3263/3463, press the | Lever |2 ], [o]and keys.

(On the SG2, set the output to OFF.

Adjust the power level of the SG1 for a displayed signal level of —30 dBm 0.1 dB on

the R3465/3272/3263/3463 screen.

1-38
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(9) On the SG2, set the output to ON.

{10) Turn the power level knob on the SG2 until the signal level at 2.5 div. in the lefthand part
on the R3465/3272/3263/3463 screen s lowered by 1 dB from —30 dBm. If the power
tevel knob cannot be turned any more, stop it there.

{11) Remove the SMA cable from the input terminal of the R3465/3272/3263 and connect the
power sensor there.

(12} Record the amplitude reading on the power meter.
it should be greater than — 5 dBm o dBm

The following steps are to be performed for the R3465 and R3272.

{(13) Rotate the CAL FACTOR switch to the power sensor’s 3.2 GHz calibration factor.
On the 5G2, set the output to OFF.

(14) Set the 8G2 controls as follows:

CW 3.201 GHz

{16) Set the R3465/3272 controls as follows:

CenterFreq ........... ... . ciuui.... 3.2005 GHz
SpaN e e 2 MHz
Reflevel . .......................... - 10 dBm
dB/AIV . 10 dB
| i R it A | "
{17) On the R3465/3272, press key, i_im_mlmj, iﬂffl:ffj and LEEA;;J.‘;,S‘E_E kays.

Wait for the "peaking!!" message to disappear.
Set the dB/div to 1dB/div.
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{18) Repeat steps (8) through {11).

{19) Record the amplitude reading on the power meter.
It should be greater than —& dBm.

dBm

Table 1-12  Gain Compression

R3465/3272/3263/3463 SG 3G2 1dB Gain
Center Freq Ccw CwW Compression
(MHz) {MHz) {(MHz) level (dBm)
820.5 820 821
32005 3200 3201
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1.4.9

@

Residuai Response
SPECIFICATION

™ 1 MHz t0 3.0 GHz < - 100 dBm {with no signal at input and 0 dB
R3465; —— inpui attenuator. RF INPUT is

| 300 kHz to 8 GHz < - 90 dBm terminated in 50 £.)

1 MHz to 3.0 GHz < - 100 dBm

R3z272: 300 kHz to 26.5 GHz < - 90 dBm

1 MHz 10 3.0 GHz < - 100 dBm
300 kHz to 3.0 GHz < - 90 dBm

R3263/3463: —

RELATED ADJUSTMENT
There is no related adjustment for this performance fest.

DESCRIPTION

This test checks for residual responses. Any response located above the display line is
measured in a narrow frequency span and resolution bandwidth. The RF INPUT is terminated
in 50 £.

R3465/3272/3263/3463
= ° QIRFIN
500
TERMINATOR

Figure 1-9 Residual Response Test Setup

EQUIPMENT
Coaxial 50  Termination
Adapters:

Type N to SMA

Typae N to BNC

Cable:
EBNC, 150cm
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(1

PROCEDURE

install the Type N to SMA adapter and 50 0) terminiation on the RF INPUT. Press the

SHIFT PRESET

o || lkey and set the controls as follows:

Center FragquUency . ... ..o i e e 1.3 MHz
¢ | o 2 MHz
CFStep . 1.9 MHz
Refleval ... .. ... . . . . . . - 50 dBm
AT e 0dB

RES BW L e e 10 kHz
Video BW ..ot 300Hz

_____ [ e

En “t i
For the R3465, press the | FREQ | i“m‘:'iifij and‘éﬁ%ﬂ%ﬁ'eﬁé—jto set the presslector to
3.0 GHz.

i
LT o,
FORMAT =~ ro====~- 1 -
t DSP LINE |
Pessthe [ . (2 UE L [7]. [a] . o] ano [ eys.
Press the key.

The noise level should be at least 3 dB below the display line. If it is not, it will be
ne(:essa'ry to reduce the Span and RES BW io reduce the noise level.
If the Span is reduced, reduce the CF Step o no more than 85 % of the Span.

If a residual is suspected, press the key again. A residual response will
persist, but a noise peak will not. Record the frequency and amplitude of any responses

above the display line.
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If a response is marginal, verify the response amplitude as follows:

@ Press the REPEAT|key.

@ Place the marker on the peak of the response in guastion.

Press the key.

r--———=—m= 1

Press the| Bw | and :E\IJ:T:%BME@EP; keys to set the RBW to AUTO.

Lot S 3]

@

®

@

Continue to reduce the Span until a RES BW of 300 Hz is reached.
Press the key.
® Record the frequency and amplitude of any residual response above the display line.

Check for residuals up to 3.0 GHz using the procedure of step (3) through (5) above. To
change the center frequency, then press the " FREQ ] and @keys.

< < Residual Response, 1.7 GHz (3.0 GHz for R3272) to 8.0 GHz (26.56 GHr for R3272)

Band > >

Set the R3465/3272 as follows:

Center Frequency ........... ... .. ... ....... 1.725 GHz
' (3.025 GHz for R3272)
T T T 50 MHz
CF SIOD - oo oo et e 47.5 MHz
RESBW .. e 300 kHz
Video BW .. . 300 Hz
Press the [Eios_;_lc;?;j o], 0], E:BE] keys.

B e o e n

""""" 1
1 Fraselocior

r ]
For the R3465, press | FREE)“J, i"‘“’e ”zj and;m@:to set the preselector to 1.7
GHz. o

Check for rasiduals up to center frequency 7.975 GHz (26.475 GHz for the R3272) using

the procedure of steps (3) through (5) above. To change the center frequency, then

press thel FREQ Iand Kays.
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1.4.10 Second Harmonic Distortion

e SPECIFICATION

— =70 dBc (10 MHz to 3.0 GHz, ~ 30 dBrm mixer lavel)
R3465: -

— —-90dBc{ =1.7 GHz, ~10 dBm mixer lovel)

—  -70dBc (10 MHz t0 3.0 GHz, ~ 30 dBm mixer level)
R3272; —

- —100 dBc { =3.0 GHz, - 10 dBm mixer level)
R3263/3463: -~ - 70 dBc (10 MHz to0 3.0 GHz, - 30 dBm mixer level)

e RELATED ADJUSTMENT
There is no related adjustment procedure for the performance test,

# DESCRIPTION
A synthesized sweeper and low-pass filter provide the signal for measuring second harmonic

distortion. The low-pass filter sliminates any harmonic distortion originating at the signal
source. The R3465/3272/3263/3483 frequency response is calibrated. The synthesized
sweeper is phase-locked to the spectrum analyzer's 10 MHz reference.

BNC CABLE
SYNTHESIZED 10 MHz REF IN 10 MHz REF QUT
SWEEPER = R3465/3272/3263/3463
* POWER
1 T METER
S
" SMA CABLE

)

LOW  poweR

PASS  opl |TTER 1
FILTER POWER SENSOR

Figure 1-10 Second Harmonic Distortion Test Setup
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& LCQUIPMENT

Synthesized Sweeper (SG1)
Power Meter
Power Sensor
Power Splitter
2 (GHz Low-pass Filter
Adapter:
Type N to SMA
Cables:
BNC, 150 cm
SMA, 70 cm

» PROCEDURE

[9 kHz to 3.0 GHz Band]

{1) Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power

sensor’'s 1.4 GHz calibration factor.

{2} Connect the equipment as shown in Figure 1-10.

(3) Press the| NSTR PRESET ]key on the SG1. Set the SG1 controls as follows:

CW e e 1.4 GHz
Powerlevel .. ... .. . . . . . . . 0 dBm
Frequency Standard Switch (rear panel) ... ........ EXT 10 MHz
SHIFT PRESET
(4y  On the R3465/3272/3263/3463, press [ - | ; { ! keys and set the controls as
follows: .
Center FreqQuenty . o v v e e e e e e e 1.4 GHz
AN . e e e 10 kHz
VB e e 30 Hz
ATT ... ... .. T 20 dB
Reflevel ... . . e ~10 dBm
{5) Set the SG1 key for a -10 dBm £ 0.1 dB reading on the power meter.
| "1 | |

- I more 1/2 I Preselector 1
{8) For the R3465, press , e Jand e to set the preselector {0 3.0
GHz.
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MARBKER  p—o e -
(7} On the R3465/3272/3263/3463, press | soLe | , [srer], [ on ], 1 Deta MR 1
L

S
gL Tiffj ifij and :%’Smf'j' keys to set the FIXED MKR to ON.

(8) On the R3466/3272/3263/3463, press | rrea |, [2], [1], [5], [e#] and [smote]
kevs.

Wait for completion of the sweep.
Press [sRcH|  and record the A MKR amplitude.
it should be less than -70 dBc.

Second Harmonic Distortion {<3.0 GHz) dBe

| > 1.7 GHz (3.0 GHz for R3272) Band (R3465/3272)]

_SHIFT PRESEL
{8} On the R3465/3272, press ! m’l . | ]keys and set the controls as follows:

Conter Frequanty . .. .. e 3.8 GHz
AN L e e 500 kHz

{10) Set the 8G1 controls as follows:

CW e e e e 3.8 GHz
Power Lavel ... .. . e - 10 dBm

e B T sttt

(11) On the R3465/3272, press [ FREQ ! , | more 172 ‘ , ?f’F‘ESELE' and | _AUTO 'keys

b L] 1 PEAKING |

Wait for the "peaking” message to disappear.

f12) Set the SG1 controls as follows:

O e 1.9 GHz
Power Lavel .. ... e e e 0 dBm

{13} Connect the equipment as shown in Figure 1-10,

{(14) Rotate the CAL FACTOR switch to the power sensor’s 1.9 GHz calibration factor.
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{15) Set the SG1 key for a 0 dBm £ 0.1 dB reading on the power meter.

(18) On the R3465/3272, press | Frea |, [1] . []. [o] and [az]keys.
Press m , B and l__kE keys.

MARKER —r—-—=--

- m— S
Press [srcH] | N |, | Delta MR | and ! F'XEDEEE@ ! to set the FIXED MKR to ON.
.

On the R3465/3272, press! FREQ ] [:3:] , D , E] and _ keys.
Press , IZ] . [o] and keys.

EQBMAT o I

T AVG A i
Press [___}1 ™ i 1L [eJand [ ] keys.

Wait for the end of 10 averagings.
Press and record the /A MKR amplitude.
It should be less than - 100 dBc

Second Harmonic Distortion (>1.7 GHz (3.0 GHz for R3272))
dBc
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1.4.11 Third Order Intermodulation Distortion
& SPECIFICATION

For a total mixer input level® of -30 dBm:

R3465 R3272 R3263/3463

10 MHzto 3.0 GHz : < -75dBe {10 MHz to 3.0 GHz . < - 75 dBc 10 MHz t0 3.0 GHz : ~ 75 dBc
1.7 GHzto 8 GHz : < -75dBec  [3.0 GHz t0 26.5 GHz : < ~ 75 dB¢

* Total mixer input level = Total Input Level - Input Attenuation

Converted Specification for a total mixer input level” of -20dBm:

R3465 R3272 R3263/3463

10 MHz t0 3.0 GHz : < —-55 dBc | 10 MHz t0 3.0 GHz : < - 55 dBc 10 MHz to 3.0 GHz : - 55 dBd
1.7 GHz to 8 GHz : < - 55 dBc 3.0 GHz to 26.5 GHz : < - 55 dBe

& RELATED ADJUSTMENT
There is no related adjustment procedurs for this performance iest.

@ DESCRIPTION
Two synthesized swespers provide the signals rvequired for measuring third order
intermodulation. '
It is difficult when the input level is low because of being buried to the noise, to measure the
specirum generated by the distortion. Third order intermodulation distortion is raised by 20 dB
if the input level is raised by 10 dB.
Then, examine with mixer input level set in -20 dBm after the spec is converted into a value
which is 20dB larger.

SYNTHESIZED SYNTHESIZED
R3465/3272/3263/3463 SWEEPER (5G2) SWEEPER (3G1)
| | L ]
T1RF T_IRF T iRF
INPUT -J QUTPUT QUTPUT
SMA CABLE .
. o SMA CABLE
POWER DIVIDER

Figure 1-11 Third Order intermodulation { <2 GHz) Test Setup
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s EQUIPMENT

Synthesized Sweeper (SG1
Synthesized Sweeper (5G2
Power Divider #1 (Divider 1
Power Divider #2 (Divider 2
Cables:

SMA, 70cm (Three required)

}
)
)
)

® PROCEDURE
The following procedure carry out at -20dBm for a tetal mixer input level.

[Third Order Intermodulation (<2 GHz)]

(1) Select Divider 1 and connect the units as shown in Figure 1-11.

(2) Press the key on sach synthesized sweeper. Set each of the synthesized
sweeper controls as follows:

Fower Level ... ... .. . . . ... . . - 10 dBm
CW (SGT) vveoeee e 820.0125 MHz
CW (SG2) o oveoee oo e 820.000 MHz
RF Qutput . ......... e e e OFF
SHIET PRESET.
(3) On the R34656/3272/3263/3463, press the | == | and | | keys. Set the

R3465/3272/3263/3463 controls as follows:

Center Frequency . ... ... oo iene ... 820.005 MHz
Reflevel ... .. . .. . . . . . - 10 dBm
Freg Span .. ... i e 50 kHz

RBW e 300 Hz

VBW e e 300 Hz

AT T e e e 10 dB

(4) On the SG1, set the output to ON.
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MARKER l'""P"";"""I r“"a{;“;l
(5) On the R3465/3272/3263/3463, press the [ on | 1 ™ 1and: ito set

the CONT Peak to ON.

On the 8G1, adjust the [POWER LEVEL ]key fora ~ 10 dBm * 0.1 dB reading on the
R3465/3272/3263/3463 display.

On the 8G1, set the output to OFF. On the SGi2, set the output to ON.

On the S5G2, adjust the | POWER LEVEL l key for & -10 dBm * 0.1 dB reading on the
R3465/3272/3263/3463 display.

On the SG1, set the output to ON.

f 1

On the R3465/3272/3263/3463, press the following keys: | T L2 1 to set the CONT
[ f)

Peaak to OFF and the |S?NGL§:| koys.

Wait for a new sweep fo finish.

MARKER T g

-
i Delta MKR 1

SRCH ON .

Press the | , I— I and ] J:keys

Third order intermedulation distortions appear symmetrically 12.5 kHz apart from the two
carriers. Move MKR to each distorted position with the knob or @ key, read the

level in dBc¢ and record the greater reading.

[Third Order Intermodulation, 3.2 GHz (R3465/3272)]

{12)

{(13)

Change Divider 1 to 2.

Press theIINSTR PRESEY[ key on each synthesized sweeper. Set each of the

synthesized sweeper controls as follows:

Powerlevel .......... F - 10 dBm
CWISGT) 3.2000125 GHz
CW(SG2) ... 3.2 GHz
REOutput ... e OFF
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. SHIFT PRESET
(14) On the R3485/3272, press the and | Jkeys. Set the R3465/3272 controls

as follows:

Center Frequency ... ... .ttt

Ref Lavel

{15) Hepeat steps (4) 1o (11) to measure the third order intermodulation distortions and

record the greater reading.

Table 1-13 Third Order Intermodulation Distortion

SG1 sG2 Third Order Intermodulation Distortion
[CW] {(MHz) [CW] (MHz) Actual (dBc) Max (dBc)
820.0125 820 55
3200.0126 3200 55
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1.4.12 Image, Mulliple and Out-of-Band Response
s SPECIFICATION
image, Multiple and Qut-of-Band Response:

R3465: - 70 dBc (10 MHz to 8 GHz)

- 70 dBc (10 MHz to 18 GHz)
Ra272: - 60 dBc (10 MHz to 23 GHz)
~ B0 dBe (10 MHz to 26.5 GHz)

Image and Multiple Response:
R3263/3463: —70 dBc (10 MHz to 3 GHz)

® RELATED ADJUSTMENT
YTF adjustment

e DESCRIPTION

The performance tests in the R3465, R3272 and R3263/3463 differ in measurement frequency.

Make measurement with each band.

BNC CABLE
SYNTHESIZED lm MHz 10 MHz l R8465/3272/3263/3463

SWEEPER HEF IN TE&OUT r__]

[l ]

RF IN

—0)

POWER SPLITTER

POWER
METER

POWER SENSOR

!

Figure 1-12 Image, Multiple and Out-of-Band Response Test Setup
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& EQUIPMENT

Synthesized Sweeper {SG3)
Power Metar

Power Sensor (Sensor 1)
Power Splitter

Adapter:

Type N to SMA

Cable:

SMA, 70 cm

& PROCEDURE

19 kHz to 3.0 GHz Band {R3465/3272/3263/3463)]

(1)

(2)

{6)

Connect the equipment as shown in Figure 1-12, but do not connect the power sensor.

Press the key on the SG3 and set the controls as follows:

CW e e e e 2 GHz
Power Level . ... ... ... . . ... .. . . 0 dBm
SHIFT PRESET

Cn the RA3485/3272/3263/3463, press the [ - | ) I l keys and set the controls
as follows:

Center Frequency . ......... ..ot ce. . 20GHz

PN e 40 MHz

RBW e 100 kHz

VBW . 300 Hz

Zero and calibrate the power meter. Rotate the CAL FACTOR switch 1o the power
sensor’s 2 GHz calibration factor.

Connect the power sensor to the power splitter.

Adijust the SG3 | POWER LEVEL I key for a 0 dBm 0.1 di reading on the power meter.

f I | r "'_‘_": """"" "1
For the R3465, press I FREQ |, 1 ™ "2 | and :[f:;fjge[:to set the preselector to 3.0

L e A | Retiomt] U, ]
5Hz.

1-63 Sep 20/96



Specirum Analyzer
OPERATION MANUAL

1.4 Performance Test Process

(8)

MARKER
On the R3465/5272/3263/3463, press [sean] [5] . [me], [swace], [saci] , [ on |,

| Delta MKR nand :%&E}D'to set the FIXED MKR to ON.

For each of the frequencies listed in Table 1-14, 1-15 and 1-16 (Table1-14: R3272,
Table 1-15: R3465, Table 1-16: R3263/3463) for the 9 kHz to 3.1 GHz band, do the

following:
@ Set the SG3 to the listed ICWH key frequency.

@ On the power meter, rotate the CAL FACTOR switch to the appropriate power

sensor calibration factor.
@ Set the SGBI POWER LEVEL |key for a 0 dBm reading on the power meter.
@ Press key on the R3485/3272/3263/3463.

® On the R3465/3272/3263/3463, press lSRCHlkey and record the AMKR amplitude
in Table 1-14, 1-15 and 1-16 as the response amplitude. The response amplitude
should ba less than the specification listed in the table.

MARKER rF——m—
On the R3466/327213263/3463, pross the | ov |, |MPOFF ang REPEAT| koys.
L

Measurement frequency for the R3465 is different for the following bands. Therefore,
skip steps (10) to (28) and restart from step (28). The following steps are for the
R3272.
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3.0 to 7.5 GHz Band {(R3272 Only)]

{(10)

(1)

(12)

On the R3272, press ) EJ , D , and keys. Set the SG3 to

5.5 GHz.

Rotate the CAL FACTOR switch to the power sensor’'s 5.5 GHz calibration factor on the

power meter.

On the 5G3, set the power leve! to the power meter indicate 0dBm.

— r I7r 1
99}99"—{:}13272’ press , |°——5—] , [MHzl , [SROH] , I EREQ l , | mora 1/2 P :PRESELE ! and
L J L

-

LE%};E (_5_5 keys. Wait for the "peaking!!" message to disappear.
MARKER T -~T- 0 1 L p——— 1
Delta MKR FIXED MKR
Pross | SINGLE |, |SRCH|, [ ON I ,Lii_“jand Eﬂ@j to set the FIXED MKR to
ON. ‘

Hepeat stops (8) and (9) for the SG3 frequencies listed in Table 1-14 for the 3.0 GHz to
7.6 GHz band.
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[7.4 GMz to 15.4 GHz Band (R3272 Oniy)j

{14) On the R3272, press the i FREQ | , \ [El and @] keys. Set the SG3 to

12 GHz.

{15) Rotate the CAL FACTOR swiich to the power sensor’s 12 GHz calibration factor on the

power meter.
{(16) Repeat step (12) for the R3272.

(17} Hepeat steps (8) and (9) for the S(33 frequencies listed in Table 1-14 for the 7.4 GHz to
15.4 (3Hz band.

[15.2 GHz to 23.3 GHz Band (R3272 Only}]

{18) On the R3272, press the] FREO-] ) E?:I ' and @ keys. Set the 3G3 to 21

GHz.

{18) Rotate the CAL. FACTOR switch to the power sensor’s 21 Gz calibration factor on the

power meter.
{20) Repeat step (12) for the R3272,

(21) Repeat steps (8) and (9) for the sweeper frequencies listed in Table 1-14 for the 15.2 to
23.3 GHz band.

[23 to 26.5 GHz Band {(R3272 Only)]

(22) On the R3272, press the[ FReQ |, , 1. [4] and keys. Set the SG3

f_aﬂ to 24.4 GHz.

{23) Rotate the CAL FACTOR switch to the power sensor's 24.4 (GHz calibration factor on

the power meter.
{(24) Repeat step (12) for the R3272.

(25) Repeat steps (8) and (9) for the SG3 frequencies fisied in Table 1-14 for the 23 to 28.5
Gz band.
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(26) Record the maximum response amplitude from Table 1-14.
{At frequency less than 18 GHz)

Maximum Response Amplitude { <18 GHz) dBc

(27) Record the maximum response amplitude from Table 1-14.

(At frequency ranging from 18 to 23 GHz)

Maximum Response Amplitude{ <23 GHz) dBec

{28) Record the maximum response amplitude from Table 1-14.

{At freguency ranging from 23 to 26 GHz)

Maximum Responses Amplitude{ < 26.5GHz) dBc

The following steps are for the R3465.

[1.7 to 8 GHz Band (R3465 Only)]

Fom B | b
| FREQ | ' more 1/2 1 1 _Pregelector i -
(29) Press , e 1 and [176] God]! keys 1o set the preselector to 1.7 GHz.

(30) On the R3465, press [ FREQ ' , @ and keys. Set the SG3 to 6 GHz.

(31} Rotate the CAL FACTOR switch to the power sensor’s 8 GHz calibration factor on the

power meter.

(32) On the SGS, set the power level to the power meter indicate 0dBm.

- - r g r y
K | ! I more 1/2 1 r AUTS
On tho Rases, ress [T, [5], [38] , [, [ ] | mov 1 Jana | AT,

3 1
| T 4 | S ]
keys. Wait for the "peaking!l" message to disappear.

MARKER — [====== nidelabaie .
I 1

FIXED MKR
SINGLE | , |SRCH] , | on

Press| l | ] | ' O] [OEE ]! keys to set the FIXED

MKR to ON.

(33) Repeat steps {8) and (9) for the SG3 frequency listed in Table 1-15 for the 1.7 to 8 GHz

band’s 6 GHz center frequency.

(34) On the R3465, press| Frea |, [s]and keys. Set the SG3[oW] to 8 GHz.
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(35) Rotate the CAL FACTOR switch to the power sensot’s 8 GHz calibration factor on the

power meter.

(36) Repeat step (32) for the R3465.

(37) Repest steps (8) and (9) for the SG3 frequencies listed in Table 1-15 for the 1.7 10 8

GHz band’s 8 GHz center frequency.

(38) Record the maximum response amplitude from Table 1-15.

Maximum Response Amplitude

Table 1-14 Image, Multiple and Out-of-Band Responses {R3272)

dBec

R3272 5G Response Specification

Band Center Freq. CW Amplitude P (dBc)
(GHz) (MHz) (dBc)
9 kHz to 3.1 GHz Band 2.0 1957.2 ~70
2.0 1157.2 - 70
20 10462.8 —70
2.0 ' 8231.4 --70
3.0 GHz to 7.5 GHz Band 5.5 6342.8 —-70
5.5 11421.4 - 70
5.5 17342.8 -~ 70
5.5 23264.2 —50
7.4 GHz to 15.4 GHz Band 12.0 12842.8 w70
12.0 5789.3 —70
i2.0 18210.7 —60
12.0 24421.4 -50
15.2 GHz to 23.3 GHz Band 21.0 21842.8 —B0
' 21.0 6719.06 —70
21.0 13859.53 —-70
23 GHz to 26.5 (GHz Band 24.4 25242.8 — 80
' 24.4 5783.95 - 70
24.4 11989.3 70
24.4 18194.65 - 60
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Table 1-15 Image, Multiple and Out-of-Band Responses (R3465)

R3465 SG Response Specification
Band Center Freq, Cw Amplitude P (dBc)
(GHz) (MHz) (dBc)
9 kHz to 3.0 GHz Band 2.0 1957.2 —70
2.0 1157.2 -70
2.0 10462.8 ~70
2.0 8231.4 —70
1.7 GHz to 8 GHz Band 6.0 6842.8 -70
8.0 4632.1 ~70
8.0 3789.3 -70
Table 1-16 Image and Multiple Responses (R3263/3463)
R3263/3463 S5G Response Specification
Band Center Freq. Cw Amplitude P ( déc)
_ (GHz) (MHz) (dBc)
9 kHz to 3.0 GHz Band 2.0 1957.2 —-70
2.0 1157.2 ~ 70
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1.4.13 Frequency Response
& SPECIFICATION

1.5 dB (8 kHz to 3.0 GHz) {10 dB Input Attenuator)
+1.0 dB (50 MHz 10 3.0 GHz)

+1.5 dB (1.7 GHz to 7.0 GHz)

£1.5 dB (6.9 GHz to 8 GHz)

R3465:

—  +1.5dB (9 kiHz to 3.1 GHz)

£ 1.0 dB (50 MHz to 3.1 GHz)
+1.5 dB (3.0 GHz to 7.5 GHz)
R3272: —
+3.5 dB (7.4 GHz to 15.4 GHz)

1 4.0 dB (15.4 GHz to 23.3 GHz)

L~ 14.0dB (23 GHz to 26.5 GHz)

£1.5 dB (9 kHz to 3.0 GHz)
R3263/3463: —{
+1.0 dB {50 MHz to 3.0 GHz)

Frequency raesponse relative to the calibrator (30 MHz):
R3465: T3 dB (9 kHz to 8 GHz)
R3z72: 5 dB (9 kHz to 26.5 GHz)
R3263/3463: *2 dB (9 kHz t0 3 GHz)

@ RELATED ADJUSTMENT

YTF adjustment.
Frequency response adjustment.

® DESCRIPTION |
The SG2 signal is fed through & power spliiter to a power sensor and the
F3465/3272/3263/3463. The SG3's power level is adjusted at 30 MHz to place the displayed
signal at the R3465/3272/3263/3463 center horizontal graticule line. The power meter is placed
in RATIO mode. At each new SGS3 frequency, the 30G3%’s power level is adjusted to the center
horizontal graticule line. The power meter displays the inverse of the frequency response
relative to the calibrator.
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a

10 MHz 10 MHz

SYNTHESIZED lREFiN e

SWEEPER 1 R34656/3272/3263/3463

? RF IN
L, .
SMA-SMA POWER
d POWER METER
SMA CABLE L SPLITTER
POWER jl
SENSOR

—0

Figure 1-13 Frequency Response Test Setup
e EQUIPMENT

Synthesized Sweeper (3G3)
Power Meter
Power Sensor (Sensor 1)
Power splitter
Adapter:

Type N to SMA

SMA {m} to SMA {m)
Cables:

SMA, 70 cm (Two reguired)

# PROCEDURE
(1) Zero and calibrate the powsr meter.

{2y Connect the equipment as shown in Figure 1-13,

{3) Press the key on the S(33. Set ths S(G3 controls as follows:

1 30 MHz
Freg Step .. ... 100 MHz
Powerblevel ............. e -4 dBm
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Hi PRESET
(4) On the R3465/3272/3263/3463, press the [ = | and | |keys.

Center Frequency .. .. ... .. 30 MHz
CFSBtep . o 100 MHz
Span e 5 MHz
Refleval .. ...... ... ... ... .. ... .. ... e ~5 dBm
dB/div L 2 dB/div
RBW 300 kHz
VBW 100 Hz
Trace Detector ... ... .. .. .. . Posi
MABKER  r————- "1 pr

1
P 1 Peak 1 1 CONT Peak 1 )
(5) Press o 1and | ERY IO 1 keys to sot the CONT PEAK to ON

| P I A

(8) Adjust the SG3 POWER LEVEL for a MKR arnplitude reading of — 10 dBm +0.09 dB.

{7y Press the switch on the power meter.

[Frequency Response (R3465/3272/3263/3463: 9 kHz to 3.0 GHz Band)]

(8) Set the SG3[cw ] to 100 MHz.

[ i e e e “1
1 more 1/2 i ! Preselector
{9) For the R3465, press | FREQ | o _:and L@@_}to set the preselector to 3.0

Ghz,

(10) On the R3465/3272/3263/3463, press [ maea |, [1], [o], [v] and keys.

{11) Adjust the 3G3 POWER LEVEL for an R3485/3272/3263/3463 MKR amplitude reading of
~10 dBm £0.09 dB.

{12) Hecord the reverse sign value of the power ratio displayed on the power meter in Table
1-17.
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(13)

On the SG3, press the and up keys.
On the R3465/3272/3263/3463, press the [FREG | and keys.
At each new frequency, repeat steps (11) and {12), rotating the CAL FACTOR switch to

the power sensor’s calibration factor,

[Frequency Response (R3465: 1.7 to 7.0 GHz Band) {R3272: 3.0 to 7.5 GHz Band)]

(14}

(15}

(19)

ind T
For the R3465, press , i_m"'e 1z {and ‘B_F—J_%jse"to set the preselector to 1.7
GHz.

On the R3465/3272, press [ raea |, [1], [ ], [s] and [arz]keys.
{ , [:] , E] for R3272)

Set the ses | to 1.8 GHz. (3.1 GHz for R3272)
V from e rr—— | i
On the R3465/3272, press [sror| , [FREa | | [ ™12 1, (PRESELE g | PERKING |

| R ..l | I A0 LoD

keys.
Wait for the "peaking!l" message to disappear.

Adjust the 5G3 POWER LEVEL for an R3465/3272 MKR amplitude reading of ~ 10 dBm
% 0.09 dB.

Record the reverse sign value of the power ratic displayed on the power meter in Table
1-18 and 1-19.

On the SGS, press the and up keys,

On the R3465/3272, press the L_FREQ [ and r—-:mlkeys.

At each new frequency, repeat steps (17) through (18), rotating the CAL FACTOR switch

to the power sensor’s calibration factor.
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[Frequency Response (R3465: 6.9 to 8.0 GHz Band) (R3272: 7.4 to 15.4 GHz Band)]

(21) On the R3465/3272, press | rrea |, [7]. [ ] . [o] and keys.
¢ [7]. 1, [5] for Ra272)

r |
Prass and j to set the CF STEP to MNL.

Pross , |:0] , E] and keys.

(22) Set the SG3 [ow ] to 7.0 GHz (7.5 GHz for R3272) and | cF STEP SZE | to 200 MHz.

""""" B O | I |
I 1 !
1,1 E

. i
(23) On the R3465,"3272, press , FREG ,Lrnnre 1/2 PRESELE IAUTO

, and 1
emed e a LPEAKING

Wait for the "peaking!!" message to disappear.

kays.

(24) Adiust the 5G3 POWER LEVEL for an R3465/3272 MKR amplitude reading of - 10
dBm *0.09 dB.

{25) Recording the reverse sign value of the power ratio displayed on the power meter in
Table 1-20 and 1-21,

{28) On the 3G3, press the and up keys.

On the R3465/3272, press the and :‘}j keys.

At each new frequency, repeat steps (23} through (25), rotating the CAL FACTOR

switch to the power sensor's calibration factor.

[Frequancy Response (H3272: 15.2 to 23.3 (GHz Band))

(27} On the R3272, press[ FREQ ! , E] , EI , I:J , and E}Eﬂkeys.

(28) Set the SG3[cW] to 15.4 GHz.

| iy i T 1 | |
1 1

PRESELE 1 ., . AUTO
(29) On the R3272, press [srcH| , | FreQ | . L"“Of@ 12 E , }L _____ i and :l.FiE;“.*f'f‘.‘Q.} keys.

Wait for the "peaking!!" message fo disappear.
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(30} Adjust the 5G3 POWER LEVEL for an R3272 MKR amplitude reading of — 10 dBm
*0.09 dB.

(31} Record the negative value of the power ratio displayed on the power meter in Table 1-
22,

{32y On the SG3, press the ICW| and up keys.
On the R3272, press the [ FREQ | and‘ keys
At each new frequency, repeat steps (29) through {31), rotating the CAL FACTOR switch

to the power sensor’'s calibration factor.

{Frequency Response (R3272:23 to 26.5 GHz Band)]

(33} Onlthe R3272, press , ; . [:] , E_] and [@ keys.

(34) Set the SG3 [cW ] 10 23.4 GHz.

Fommm [ "”"““‘1
I
1

-
{(35) On the R3272, press [SRCHI | FREQ ] : more 1/2 b :PRESELE I and AUTO
L

L PEAKING | i keys.

L
Wait for the "peakingi!" message to disappear.

(36} Adjust the sweeper POWER LEVEL for an R3272 MKR amplitude reading of ~ 10 dBm
+0.09 dB.

(37} Record the reverse sign value of the power ratic displayed on the power meter in Table
1-23.

{38y On the 3G3, press the and up keys.
On the R3272, press the FREQ and L\:] kevys.
At each new frequency, repeat steps (35) through {37}, rotating the CAL FACTOR switch

to the power sensor’s calibration factor.
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[Test Results]
(40} Frequency Response (R3465/3272/3263/3463:3 kHz to 3.0 GHz Band)

@ Entor the most positive number from Table 1-17, Power Meter Reading 1 dB
The absolute value of this number should be less than & dB.

@ Enter the most negative number from Table 1-17, Power Meter Reading: aB
The absolute value of this number should be less than 5 dB.

(3 Subtract @ from O dB
The result should be less than 3 dB.

{41} Frequency Response (R3465/3272/3263/3463:50 MHz to 3.0 GHz Band)

D Enter most positive number from Table 1-17, Power Meter Reading within the range of
106 MHz to 3.0 GHz frequency: dB

@ Enter most negative number from Table 1-17, Power Meter Reading within the range of
100 MHz to 3.0 GHz frequency: dB

@ Subtract @ from @: dB
The result should be less than 2 dB,

{42) Frequency Response (R3465: 1.7 GHz to 7.0 GHz Band)
(R3272: 3.0 GHz to 7.5 GHz Band)

@ Enter the most positive number from Table 1-18 and 1-19, Power Meter Reading:
dB

The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 1-18 and 1-19, Power Meter Reading:
dB
The absolute value of this number should be less than 5 dB.

@ Subtract @ from O dB
The result should be less than 3 dBE.
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{43) Frequency Response (R3465:6.9 to 8 GHz Band)(R3271:7.4 to 15.4 GHz Band)

@ Enter the most positive number from Table 1-20 and 1-21, Power Meter Reading:
dB

The absoiute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 1-20 and 1-21, Power Meter Reading:

dB
The absclute value of this number should be igss than 5 dB.
@ Subtract @ from @: L dB
The rasult shouid be less than 7 dB (R3465:3 dB).
{44} Frequency Response (R3272:15.2 to 23.3 GHz Band)
@ Enter the most positive number from Table 1-22, Power Meter Reading:___ dB
The absolute value of this number should be less than 5 dB.
@ Enter the most negative number from Table 1-22, Power Meter Reading:__ dB
The absolute value of this number should be less than 5 dB.
@ Subtract @ from @: : dB
The result should be less than 8 dB.
(45) Frequency Response (R3272:23 to 26.5 GHz Band)
@ Enter the most positive number from Table 1-23, Power Meter Reading: dB
The absolute value of this number should be less than 5 dB.
@ Enter the most negative number from Table 1-23, Power Meter Reading: dB
The absolute value of this number should be less than 5 dB.
@ Subtract @ from @ dB

The result should be less than 8 dB.
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Table 1-17 Frequency Response
{R3465/3272/3263/3463 : 9 kHz to 3.0 GHz Band)

Column 1 Column 2 Colurnn 3
Frequency Power Meter CAL Factor
{MHz) Reading (dB) Freq. (GHz)
100 0.05
200 0.05
300 0.05
400 0.05
500 0.05
600 0.05
700 0.05
800 0.05
900 0.05
1000 1.0
1100 1.0
1200 1.0
1300 1.0
1400 1.0
1500 1.0
1600 1.0
1700 1.0
1800 1.0
1900 1.0
2000 2.0
2100 2.0
2240 2.0
2300 2.0
2400 2.0
2500 2.0
2600 2.0
2700 2.0
2800 2.0
2900 2.0
3000 3.0
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Table 1-18 Frequency Response {R3465 : 1.7 GHz to 7.0 GHz Band)

Column 1 Colurmn 2 Column 3 Colurmni 1 Column 2 Column 3
Frequency | Power Meter | CAL Factor Frequency | Power Meter | CAL Factor
{GHz) 1 Reading {(dB) | Freq. (GHz) {GHz) Reading {dB) | Freq. {GHz)
1.7 1.0 5.9 5.0
1.8 1.0 5.0 6.0
1.9 1.0 6.1 6.0
2.0 2.0 8.2 6.0
2.1 2.0 6.3 8.0
2.2 2.0 6.4 6.0
2.3 2.0 6.5 8.0
2.4 2.0 6.8 6.0
2.5 2.0 6.7 6.0
2.6 2.0 R 6.0
2.7 2.0 6.9 5.0
2.8 2.0 7.0 7.0
2.9 2.0
3.0 3.0
3.1 3.0
3.2 3.0
3.3 3.0
3.4 3.0
35 3.0
3.6 3.0
3.7 3.0
3.8 3.0
3.9 3.0
4.0 4.0
4.1 4.0
4.2 4.0
4.3 4.0
4.4 4.0
4.5 4.0
4.6 4.0
4.7 - 4.0
4.8 4.0
4.9 4.0
5.0 5.0
5.1 5.0
52 5.0
5.3 5.0
5.4 5.0
55 5.0
5.6 5.0
5.7 5.0
5.8 5.0
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Table 1-19 Frequency Response
{R3272 : 3.0 GHz to 7.5 GHz Band)

Column 1 Column 2 Column 3
Frequency Power Meter CAL Factor
(GHz) Reading (dB) Freq. (GHz)
3.0 3.0
3.1 3.0
3.2 3.0
3.3 3.0
3.4 3.0
3.5 3.0
3.6 3.0
3.7 3.0
3.8 3.0
3.9 3.0
4.0 4.0
4.1 4.0
4.2 4.0
4.3 4.0
4.4 4.0
4.5 4.0
4.6 4.0
4.7 4.0
4.8 4.0
4.9 4.0
5.0 5.0
5.1 5.0
5.2 5.0
53 5.0
5.4 5.0
55 5.0
5.6 5.0
5.7 5.0
5.8 5.0
5.9 5.0
6.0 6.0
6.1 6.0
6.2 5.0
6.3 5.0
6.4 6.0
8.5 5.0
6.6 8.0
6.7 6.0
6.8 8.0
6.9 8.0
7.0 7.0
7.1 7.0
7.2 7.0
7.3 7.0
7.4 7.0
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Table 1-20 Frequency Response
{R3465 : 6.9 GHz to 8 GHz Band)

Table 1-21 Frequency Response
{(R3272 : 7.4.GHz to 15.4 GHz Band)

Column 1 Column 2 Column 3 Column 1 Column 2 Column 3
Frequency | Power Meter | CAL Factor Freguency Power Meter - | CAL Factor
(GHz) Reading (dB) { Freq. {(GHz) (GHz) Reading (dB) | Freq. (GHz)

6.9 6.0 7.5 7.0

7 7.0 7.7 7.0

7.3 7.0 7.9 7.0

7.5 7.0 8.1 8.0

7.7 7.0 8.3 8.0

7.9 7.0 8.5 8.0

8.7 8.0

8.9 8.0

a.1 8.0

8.3 9.0

9.5 8.0

9.7 9.0

9.9 9.0

16.1 10.0

10.3 10.0

10.5 10.0

10.7 10.0

10.8 10.0

114 11.0

11.3 11.0

11.5 11.0

11.7 11.0

11.8 11.0

12.14 12.0

12.3 12.0

12.8 12.0

12.7 12.0

12.9 12.0

13.1 13.0

13.3 13.0

13.5 13.0

13.7 13.0

13.9 13.0

141 14.G

14.3 14.0

14.5 14.0

14.7 14.0

14.5 14.0

156.1 15.0

15.3 15.0
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Table 1-22 Frequency Response
(R3272: 15.2 GHz to 23.3 GHz Band)

Column 1 Column 2 Column 3
Fraquency Power Meter CAL Factor
{GHz) Reading {dB) Freqg. (GHz)
15.4 15.0
15.6 15.0
15.8 15.0
18.0 16.0
16.2 16.0
16.4 16.0
16.6 16.0
i6.8 16.0
17.0 17.0
17.2 17.0
17.4 17.0
17.8 17.0
17.8 17.0
18.0 18.0
18.2 18.0
18.4 18.0
18.6 18.0
18.8 18.0
18.0 i18.0
19.2 19.0
19.4 18.0
19.6 19.0
19.8 19.0
20.0 20.0
20.2 20.0
20.4 20.0
20.6 20.0
20.8 20.0
21.0 21.0
21.2 21.0
214 21.0
21.6 21.0
21.8 21.0
22.0 22.0
22.2 22.0
22.4 22.0
22.6 22.0
22.8 22.0
23.0 23.0
23.2 23.0
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Table 1-23 Frequency Response
(R3272 : 23 GHz 1o 26.5 GiHz Band)

Colurnn 1 Colurmn 2 Column 3

Frequency Power Meter CAL Factor
{GHz) Reading (dB) Freq. (GHz)
234 23.0
23.6 23.0
23.8 23.0
24.0 24.0
24.2 24.0
24.4 24.0
246 24.0
24.8 24.0
25.0 25.0
25.2 25.00
25.4 25.0
25.6 25.5
25.8 25.5
26.0 26.0
26.2 26.0
26.4 26.0
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1.4.14 IF Gain Uncertainty
# SPECIFICATION

IF Gain Uncertainty:
< *+0.5 dB, reference levels 0 dBm to - 50 dBm with 10 dB input attenuation

& RELATED ADJUSTMENT
IF amplitude adjustment.

e DESCRIPTION
This test measures IF gain error in resciution band width 10 kHz and 3 kHz. The input signal
level is decreased as the spectrum analyzer’s reference level is decreased (IF gain increased).
Since the signal leve! is decreased in precise steps, any error between the reference level and
the signal level is caused by the analyzer's IF gain. The Synthesized Level Generator is
phase-looked to the analyzer's 10 MHz reference.

BNC CABLE
- 10 MHz REF
SYNTHESIZED R3465/3272/32 4 l
!1£ MMz REF LEVEL GENERATOR 3485/3 3263/3463 INFQUT
Q o RF IN
BNC CABLE J
Figure 1-14 IF Gain Uncertainty Test Setup
® EQUIPMENT

Synthesized Level Generator (SG4)
Cables:
BNC, 150 cm (Two required)
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¢ PROCEDURE
(1)  Connect the equipment as shown in Figure 1-14.

{2) Setthe 3G4 controls as follows:

Frequency .. ... ittt 30 MHz
Amplitude ... ... L o -5 dBm
IET, PRESET
{3) On the R3465/3272/3263/3463, press the rﬁin"]and keys and set the controls
as follows:
Center Frequency . ......... ... . ... 30 Mirz
Fregquency Span  ...... ... ... ... ... 0 Hz
REFLEVEL . ..., . . . . o i, 0 dBm
dBidiv ... 1 dB/div
VBW e 1 Hz
RBW . . 10 kHz
Trace Detector . ...................... Posi

(4) Set the output level of the SG4 to the value 5 dB lower than the R3465/3272/3263/3463
reference level.

(5) After several sweeps in the R3465/3272/3263/3463, press the | SNGLE |and

keys to read the data on the screen and racord it as the reference value. Then, press

MARKER roomome 1 e M
1 t

the 120N land ) B EFRio set the FIXED MKR to ON.

(6) Lower the SG4 level and the R3465/3272/3263/3463 reference level by 1 dB.

Press key.

(7) Press the key to read the marker level on the screen and record it in Table 1-
24.

(8) Repeat steps {6) and {7} until the SG4 is lowered to 10 dB.

() Lower the 5G4 level and the R3465/3272/3263/3463 refarence level by 10 dB.
(10} Press the key to read the data on the screen and record it in Table 1-24,
(11} Repeat steps {9) and (10} until the 5G4 is lowered to 50 dB.

(12} Repeat steps (2) to (11) above for the R3465/3272/3263/3463 resolution band width 3
kHz. For resclution band width 3 kHz, record the result in Table 1-25.
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Table 1-24 IF Gain Error (RBW =10 kHz, 1 dB/div. }

Reference valug {dBm)
R3465/3272/3263/3463 5G4 A Marker o
Reference Level (dBm) Level Specification
{dBm) {dB)
0 -5 0 (Ref.) —_
-1 -6 +0.5 dB
-2 -7 +0.5dB
-3 -8 +0.5dB
—4 -9 +0.5 dB
-5 10 +0.5dB
-6 -1 +0.5 dB
-7 12 +0.5d8
—8 -12 +0.5dB
-3 -14 +0.56 dB
—10 -15 +0.5dB
=20 -25 +0.5 dB
-30 -35 +0.5 dB
—4) -45 +0.5 dB
— B0 -55 10.5dB
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Table 1-25 [IF Gain Error (RBW =3 kHz, 1 dB/div.)

Reference value {dBm)
R3465/3272/3263/3463 SG4 A Marker o
Reference Level (dBm) Level Specification
(dBm) (dB)
0 -5 0 (Ref.) -

1 -6 +0.5 dB
-2 7 +0.5 dB
-3 -8 +0.5dB
-4 -8 +0.5 dB
-5 ~10 +0.5dB
-6 =11 +0.5dB
-7 -12 +0.5dB
-8 -13 +0.5dB
-9 ~14 +0.5dB
~10 =15 0.5 dB
—20 -25 +0.6dB
—30 -35 +0.5 dB
—40 -45 +0.5 dB
—50 -55 +0.5dB
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1.4.15 Scale Fidelity
® SPECIFICATION

Log Scale Fidelity: £0.2 dB/1 dB,
T 1 dB/10 dB to a maximurm of 1.5 dB over 0 1o 80 dB range.
Linear Scale Fidelity: < *15% of reference lovel

@ RELATED ADJUSTMENT
IF amplitude adjustment.

@ DESCRIPTION .
This test measures display accuracy for 1 dB, 10 dB log scales, X1 linear scales. All scales
are measured with 0 dBm reference signal. Figure 1-15 illustrates the measurement system of
this test. The Synthesized Level Generator is phase-locked to the 10 MHz reference source of
the spectrum analyzer.

10 MHz REF
10 MHz SYNTHESIZED R3465/3272/3263/3463 l!N/OUT
rermy  LEVEL GENERATOR
o
o © N
t BNG BNG J RF IN
CABLE CABLE

Figure 1-15 Scale Fidelity Test Setup
e EQUIPMENT -

Synthesized Level Generator (SG4)
Cables:
BNC, 150 cm (Two required)
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¢ PROCEDURE
(1} Connect the equipment as shown in Figure 1-15.

(2) Set the SG4 controls as follows:

Frequency .......... ... . ... . . ... 30 MHz
Amplitude ... . o e U dBm
SHIFT PRESET .
{3) On the R3465/3272/3263/3463, press the [ > |and| | keys and set the

controls as follows:

Center Frequency . ... ... ... ....... 30 MHz
Freg Span ... i e e e e 0 Hz
Reflevel ... . ... ... . . .. .. ... .. ... .. ¢ dBm
RBW . 3 kHz
VBW e e i Hz
dB/div. .. e .. 1 dB/div
Trace Detector . ... ... .. . ... .. .. Posi
MARKER

{4) On the R34865/3272/3263/3463, press the ON
[1 dB/div Log Scale]

{6) On the 5G4, adjust the amplitude until the R3465/3272/3263 marker reads exactly 0.00

dBm.
FORMAT @  pr=m——-— - | el “
{6) On the R3465/3272/3263/3463, press the I I , P Tece 11 TraceB |
[S— 4 [ | | R ..J
and | e j keys.
“““““““ MARKER proe e e ——— F——-—-—-°
(7) On the R3485/3272/3263/3463, press the |_—0N ! , omores o1 b mare 3 |
— Lo e g | I |
pomm—— I “ | T | T | | r-—-———-— |
I Trace MKR 1 1 more 3/3 1 1 Delta MKIR 1 I omore 13t I more 2/3 1 1 Trace MiKR | k
A HER N IR A I A jand | mows | keys:

(8) On the R3485/3272/3263/3463, press the [ swaie | key.

{8) Lower the SG4 level by 1 dB.

(10) On the R3465/3272/3263/3463, press the | SINGLE | key.

1-79 Sep 20/96



Spectrum Analyzer
OPERATION MANUAL

i.4 Performance Test Process

(11)

(12)

Record the Delta marker level in the Actual column in Table 1-26. Calculate the
incremental error according to the following equation and record the result in the
incremental Error column in Table 1-26.

incremental error = {Current Delta marker leve!} - (Previcus Delta marker level) + 1 dB

Repeat steps (9) to {(11) until the SG4 lavel is set to the value 10 dB lower than the
initially set level.

[10 ¢B/div Log Scale]

{13)

(14}

(1%)

(16)

{20)

r |
On the R3465/3272/3263/3463, press the [FEPEAT |, [LeveL |, l1davi and | 10 dBid 1
keys. bomed

Set the SG4 level so that the R3465/3272/3263/3463 marker indicates just 0.00 dBm.

FORMAT [ty ro-=--=
On the R3465/3272/3263/3463, press the [ | , 1 Tace 1 1 TraceB |
i ! 1 3
______ T L4 |
and | StoreB | keys.
—————— MARKES I mon —173- 1 | mors _273— K
On the R3466/3272/3263/3463, press the [ on |, 1 ™™ 4 1 moeE 4
[ I A | = [rremmmem ey from e A - I‘”‘:"'_"“-:'_'-"_'"’—:'I
: Trace MKR : : more 3/3 1 ! Delta MKR ¢t I more 33 | I more 2/3 1 d | Trace MKR | keys
LoMove GV T S A T T S a0 LMo | '

L.ower the 5G4 level by 10 dB,
On the R3465/3272/3263/3463, press the | scLE | key.

Record the Delta marker level in the Actual column in Table 1-27. Calculate the
incremental error from the following expression and record the result in the Incremental
Error column in Table 1-27.

incremental error = {Current Delta marker level) - (Provious Delta marker levely +10 dB

Repeat steps (17) to (19) until the frequency synthaesizer level is set to the value 80 dB
lower than the initially set level.
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Table 1-26 1 dB/div. Log Scale Fidelity (RBW =3 kHz)

input Signal dB from A Marker Level Incremental
Level . Fieferenge ) Error (dB)
{dBm, nominal) | Level {nominal} | Min. (dBm) | Actual {dBm) | Max. (dBm}
0 0 a 0 (Ref.) v 0 (Ref.)
-1 —1 —-1.2 ~0.8
—2 —2 —2.4 —1.6
-3 —3 —3.6 - 2.4
-4 —4 —-4.8 -3.2
-5 -5 —6.0 —4.0
-G —B -~7.2 - 4.8
-7 -7 —8.4 —5.6
-8 -8 - 9.5 ~B.5
-8 -9 —10.5 ~7.5
-10 - 10 —11.5 ~ 8.5
Table 1-27 10 dB/div. Log Scale Fidelity (RBW =3 kHz)
Input Signal dB from A Marker ievel Incremental
Level . Referenc_e T Error (dB)
(dBm, nominal) | Level (nominal) | Min. (dBm) | Actual (dBm) | Max. (dBm)
0 0 0 0 (Ref.) 0 0 (Ref.)
~10 —10 -11 -9
-20 —20 -21.5 —18.5
-30 -30 —-31.5 -—-28.5
- 40 —40 —41.5 —38.5
—50 -50 ~51.5 —48.5
--60 —60 -61.5 —-58.5
—70 ~70 —-71.5 —B8.5
- 80 —80 —81.5 —~78.5
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[Linear Scale]
(21) Set the SG4 as follows:
Frequency . .... ... .. ... ... 30 Mz
Amplitude .. .. 0 dBm
SHIFT SHESET

{22)

{23)

{27)

(28)

On the R3465/3272/3263/3463, press the [__:;'11 and I | keys and set the
controls as follows:

Center Freq ... ... e 30 MHz
Freg Span ... .. 0 kHz
RefLevel .. ... . ... i ey 0 dBm
REBW e e e 3 kHz
MEBW 1 kHz
Trace Detector . .. ... ... . . Posi

pom

1
i LINEAR }

[ ]
' Jemd 1X11 keys to select

On the R3465/3272/3263/3463, press the [ LEVEL |,

MARKER
the linear X1 mode. Then, press the ! ON ery.

Precisely set the SG4 level fo the R3465/3272/3263/3463 reference level while reading
the marker level on the screen.

On the R3465/3272/3263/3463, press the [ sieLE | key to set the single sweep mode.

Read the level value displayed on the SG4 and set the value as the reference value
(Ref). Then, set the frequency synthesizer level to the value 0.92 dB lower than the
reference value.

On the R3465/3272/3263/3463, perform single sweep, read the marker tevel and record
it in Table 1-28,

Set the 5G4 level as shown in the Input Signal Level column in Table 1-28 sequentially
and repeat step (27) for each. '
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Table 1-28 Linear Scale Fidelity {X1)

input Signal Leve! Div, from A Marker Level
Reference
{dB, nominal) {mV, nominal) Level Min. {mV) Actual (mV) Max. (mV)

0 (Ref) 223.6 0 203.6 223.6 (Ref.) 2236
—0.92 201.24 1 167.7 _ 234.8
—1.94 178.88 2 145.3 212.5
—3.10 156.52 3 122.9 ' 190.1
—4.44 134.16 4 100.6 167.7
~6.02 111.8 5 78.2 145.4
—7.96 89.44 6 L1708 B 122.0
- 10.46 67.08 7 33.5 100.7
—13.98 44,72 8 1.1 78.3

1-83 ' Sep 20/96



Spectrum Analyzer
OPERATION MANUAL

1.4 Performance Tesi Process

1.4.16 Inputl Attenuator Accuracy
e SPECIFICATION

Input attenuator accuracy {referenced to 10 dB input attenuation, for 20 to 70 dB settings):
R3465: 9kHz to 8 GHz: < 1.1 dB/10 dB step to a maximum of 2.0 dB

9 kHz to 12.4 GHz: < *1.1 dB/A0 dB step to a maximum of +2.0 dB
R3272; 12.4 GHz to 18 GHz: < +1.3 dB/10 dB step to a maximum of 2.5 dB
18 GHz t0 26.5 GHz: < *1.8 dB/10 dB step to a maximum of £3.5 dB

R32653/3463: 9 kHz to 3 GHz: < *1.1dB/10 dB step to a maximum of 2.0 dB

e HELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

¢ DESCRIPTION
This test measures the input attenuator’s switching accuracy over the full 70 dB.
The number of frequency measured points is one point at 4 GHz for the R3465, one point at
1.5 GHz for the R3263/3483 and three points at 4 GHz, 15 GHz and 18 GHz for the R3272.
The synthesized sweeper is phase-locked to the specirum analyzer's 10 MHz reference. The
iput attenuator switching accuracy is referenced to the 10 dB attenuator setting. Step-to-step
accuracy is calculated from switching accuracy data.

S EESIZED i"’ MazRER 0 Mﬁj@ﬁil R3465/3272/3263/3463
? | o | RFIN
l SMA CABLE J

Figure 1-16 Input Attenuater Switching Accuracy Test Setup

e ECGQUIPMENT
Synthesized Swesper (SG1)
Cables:
BNC, 1580cm
SMA, 70cm
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e PROCEDURE

(M

IF gain uncertainty is measured when the resoiution bandwidth is set to 3kHz and the
result is filled in on the IF Gain uncertainty of Tabls 1-28.
For the test method, refer to “1.4.14 IF Gain Uncertainty”.

Measure IF gain uncertainty when the resolution bandwidth is set to 3 kMHz before doing this test.
IF gain uncertainty is included in the measurement resull hecause of IF gain’s changing and
measuring in this test.

CAUTION

{4}

Connect the equipment as shown in Figure 1-16.

Set the SG1 controls as follows:

Frequency (for the R3468/3272) . ... ... .. 4 GHz
(for the R3263/3463) ......... 1.5 GHz
Amplitude . ... o o -5 dBm

ET ET
On the R3465/3272/3263/3463, press the [ a land !_E keys and set the
controls as follows:

Center Freguency {for the R3465/3272) ...... 4 GHz
(for the R3263/3463) ... .. 1.5 GHz
Frequency Span . ... ... ... ... .. ... 10 kHz
Reflevel ...... .. ... .. ... . ... .. ... 0 dBm
dBMdiv. L 1 dB/div
REBW 3 kHz
Trace DOECIOr . ..ot iie e Posi

On the 5G4, adjust the POWER LEVEL to the value 5 dB lower than the
R3465/3272/3263/3463 reference lovel.

On the R3465/3272/3263/3463, press the | SNGLE | key.

Press the key, read the MKR level and record it in Table 1-29 as the reference
value.

On the R3465/3272/3263/3463, press the r"ﬂ':jand' ATEAUTO ‘keys to set the ATT
AUTOtoMNL, T EEEEeESS
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(8)

Press the key.
On the R3465/3272/3263/3463, press the [ SINGLE | key.

Press the key, read the MKR level. The marker level measured here is subtracted
from the reference value measure in the {B).
tF gain uncertainty measured in the (1) is subtracted from the value.

Records it in Table 1-29 as Actual MKR Heading.

Actual MKR Reference value Marker level IF gain uncertainty
RCtug = Imeasured in the | - | measured in | - |measured in the
eading (6) the (2) (N

Repeat steps (7) through (9) for the remaining R3465/3272/3263/3463 ATT setting listed
in Table 1-29.

Calculate the step-to-step accuracy as described in the following steps and record the
results in Table 1-29. Step-to-step accuracy should be within the limits shown in Table
1-29.

[Step-to-Step Accuracy Calculation]

(12)

(13)

(i4)

For the 20 dB ATT setting, switching accuracy becomes step-to-step accuracy.

For the 30, 40, 50, 60 and 70 dB ATT settings, subtract the 10dB down ATT switching
accuracy from the current ATT switching accuracy.

Center Frequency is changed to 15GHz and 18GHz and the operations in (2) to (13) are
executed for R3272. Fili in the value measured in the (1) when Center Frequency is
4GHz (1.6 GHz for the R3263/3463) on the IF Gain Uncertainty Table 1-29.
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Table 1-29 Input Attenuator Accuracy
[R3465] Center Frequency: 4 (3Hz, Reference value dBm
R3465 . [F Gain Switching Accuracy Step-to-Step Accuracy
IF Gain X
Attenuator (dB) Uncertainty
(dB) (dB) Min. (di3) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
i0 0 0 0 (Ref.) | 0 (Ref) 0 (Ref.) 0 {Ref) 0 (Ref.)
20 10 -2 +2 1.1
30 20 -2 +2 1.1
40 30 -2 +2 1.1
50 40 - +2 +1.1
60 50 -2 +2 1.1
70 60 -2 +2 1.1
[FR3272] Center Frequency: 4 GHz, Reference value dBm
R3272 . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain .
Attenuator (dB) Uncertainty
(dB) (dB) Min. (dB) | Actual (dB} | Max. {dB) | Actual (dB) | Spec. (dB)
10 0 0 0 (Ref.} | 0 {Ref) 0 (Ref.) 0 {Ref.) 0 (Ref.)
20 10 -2 +2 1.1
30 20 -2 +2 1.1
40 30 -2 +2 1.1
50 40 -2 +2 +1.1
60 50 -2 +2 +1.1
70 60 -2 +2 1.1
[R32721 Center Frequency: 15 (GHz, Reference value dBm
R3272 . IF Gain | Switching Accuracy Step-to-Step Accuracy
A IF Gain . _
ttenuator (dB) Uncertainty
(dB) (dB) Min. {(dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. {dB)
10 0 0 0{Ref.) | 0O (Ref) 0 (Ret.) 0 (Ref.) 0 (Ref.)
20 10 -2.8 +2.5 +1.3
30 20 -2.5 +2.5 +1.3
40 30 -2.5 +2.5 1.3
50 40 -2.5 +2.5 +1.3
50 B0 -2.5 +2.5 1.3
70 80 -2.5 25 +1.3
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(cont’d)
[R3272] Center Frequency: 18 GHz, Reference value dBm
R3272 . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain :
Attenuator (dB) Uncertainty

{dB) {dB) Min. (dB) | Actual (dB) | Max. {dB) | Actual {dB} | Spec. (dB)
10 0 0 0 (Ref} | 0 (Ref) 0 (Ret.) 0 {Ref.) 0 (Ref.)

20 10 -3.5 +3.5 +1.8

30 20 3.5 +3.5 +1.8

40 30 -3.5 +3.5 +1.8

50 40 -3.5 +3.5 +1.8

60 50 -3.5 +3.5 +1.8

70 60 -3.5 +3.5 +1.8

[R3263/3463] Center Frequency: 1.5 GHz, Reference value dBm
R3263/3463 , IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain )
Attenuator (dB) Uncertainty

(dB) (dB) Min. (dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)

10 0 0 0 (Ref.) | 0 (Ref) 0 (Ref.) | 0 (Ref.) 0 (Ref.)

20 10 -2 +2 +1.1

30 20 -2 +2 +1.1

44 30 -2 +2 +1.1

50 40 -2 +2 +1.1

80 50 -2 +2 1.1

70 B0 -2 +2 1.1

1-88 Sep 20/96



Spectrum Analyzer
OPERATION MANUAL

1.4 Performance Test Process

1.4.17 Calibration Amplitude Accuracy
e SPECIFICATION
Amplitude: -10dBm *0.3dB

e RELATED ADJUSTMENT
Calibration ampilitude adjustment.

e DESCRIPTION
The amplitude accuracy of the CALOUT signal are checked for —~ 10 dBm £0.3 dBm.

R3466/3272/3263/3463
o O|CALOUT
N-BNC
POWER POWER
SENSOR | METER

Figure 1-17 Calibration Amplitude Accuracy Test Setup
® EQUIPMENT

Power Meter
Power Sensor (Sensor 2)

® PROCEDURE
{1} Connect the equipment as shown in Figure 1-17.

{Z) Press the power sensor zero of the power meter and calibrate the power sensor. Enter
the power sensor’'s 30 MHz calibration factor into the power meter.

(3} Connect the power sensor via an N{f) - BNC({m) adapter directly to the CALOUT
connector. Read the power meter display. Tha power level should be within the following
fimits {£ 0.3 dB): Actual '

- 103 dBm<s | = - 9.7 dBm
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1.5 Checklist/Data Form
File No. Description :___SPECTRUM ANALYZER
UUT MFR ADVANTEST CO. I3 No.
Model R3465/3272/3263/3463 Date
Table 1-30 Performance Test Record {1 of 11)
Results
PS ra. Test Description
0. Min. Actual Max.

1 Frequency Readout Accuracy
and Freguency Counter Marker
Accuracy

1.5 GHz CENTER FREQ

1 MHz SPAN
10 MHz SPAN
50 MHz SPAN

100 MHz SPAN

2 GHz SPAN

5.0 GHz CENTER FREQ

1 Mz SPAN
10 MHz SPAN
50 MHz SPAN

100 MHz SPAN

2 GHz SPAN

<R3272 ONLY >

11.0 GHz CENTER FREQ

1.499988 GHz
1.49958 GHz
1.49784 GHz
1.4958 (GHz
1.419 GHz

4.999987 GHz
4.99958 GHz
4.99784 GHz
4.9958 GHz
4.919 GHz

1.500012 GHz
1.50042 GHz
1.50216 GHz
1.4042 GHz
1.581 GHz

5.000013 GHz
5.00042 GHz
5,00216 GHz
5.0042 GHz
5.081 GHz

1 MHz SPAN 10.899987 GHz 11.000013 GHz
10 MHz SPAN 10.99958 GHz 11.00042 GHz
50 MHz SPAN 10.99784 GHz 11.00216 GHz

100 MHz SPAN 10.9958 GHz 11.0042 GHz

2 GHz SPAN 10.919 GHz 11.081 GHz

18.0 GHz CENTER FREQ

1 MHz SPAN 17.999986 GHz 18.000014 GHz
10 MHz SPAN 17.98958 GHz 18.00042 GHz
50 MHz SPAN 17.89784 GHz 18.00216 GHz

100 MHz SPAN 17.9958 GHz 18.0042 GHz
2 GHz SPAN 17.919 GHz 18.081 GHz
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Table 1-30 Performance Test Record (2 of 11)

Para.
No.

Test Description

Results

Min.

Actual

Max.

Frequency Readout Accuracy
and Marker Frequency Counter
Accuracy (cont’d)

iarker Frequency Counter
Accuracy
1.5 GHz CENTER FREQ
5.0 GHz CENTER FREQ
11.0 Gz CENTER FREQ
18.0 GHz CENTER FREQ

1.489999844 GHz
4.999939494 GHz
10.999998889 GHz
17.998998184 GHz

1.500000156 GHz
5.000000506 GHz
11.000001111 GHz
18.000001816 GHz

2 Frequency Reference Output
Accuracy
10 MHz Reference Frequency 29.99399970 MHz 30.0000030 MHz
3 | Noise Sidebands
1.5 GHz Center Frequency
10 kHz Offset —100 dBc/Hz
100 kHz Offset — 110 dBc/Hz
<R3465/3272 ONLY >
3.5 GHz Center Frequency
10 kHz Offset - 98 dBc/Hz
100 kHz Offset —108 dBc/Hz
4 | Frequency Span Accuracy
1.5 GHz Center Frequency
5 MHz SPAN 3.96 MHz 4,04 MHz
5.01 MHz SPAN 3.847 MHz 4.169 MHz
40 MHz SPAN 30.72 MHz 33.28 MHz
400 MHz SPAN 307.2 MHz 332.8 MHz
< R3465/3272 ONLY >
4.0 GHz Center Frequency
4 GHz SPAN 3.072 GH=z 3.328 GHz
8 GHz SPAN 6.144 GHz 6.656 GiHz
<3272 ONLY >
10 GHz Center Frequency
10 GHz SPAN 7.68 GHz 8.32 GHz
19 GHz SPAN 15.36 GHz 16.64 GHz
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Table 1-30 Performance Test Record (3 of 11}

Results
pﬁ(r)a' Test Description :
' Min. Actual Max.
5 Resolution Bandwidth Accuracy
and Selectivity
Rasolution Bandwidth Accuracy
5 MHz 3.50 MHz. 6.5 MHz
3 MHz 2.1 MHz 3.9 MHz
1 MHz 800 kHz 1.2 MHz
300 kHz 240 kHz 360 kHz
100 kHz 80 kHz 120 kiHz
30 kHz 24 kHz 36 kHz
10 kHz 8.0 kHz 12.0 kHz
3 kHz 2.4 kHz 3.6 kHz
1 kHz 800 Hz 1200 Hz
300 Hz 210 Hz 3380 Hz
Resolution Bandwidth Selectivity
5 MHz 15
3 MHz 15
1 MHz 15
300 kHz 15
100 kHz 15
30 kHz 15
10 kHz 15
3 kHz 15
1 kHz 15
300 Hz 15
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Table 1-30 Performance Test Record {4 of 11)

Results
P:;;a' Test Description -
- Min. Actual Max.
6 Resolution Bandwidth Switching
Uncertainty

3 MHz -0.3 dB +0.3 dB
1 MHz —-0.3 dB +0.3 dB

300 kHz 0 (Reh
100 kHz -0.3 dB : +0.3 dB
30 kHz —-0.3dB +0.3 dB
10 kHz -0.3 dB +0.3dB
3 kHz -0.3 dB +0.3dB
1 kHz —-0.3dB +0.3dB
300 Hz -0.3 dB +0.3dB
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Table 1-30 Performance Test Record (5 of 11)

} Results
Psga. Test Description -
: Min. Actual Max.
7 Displayed Average Noise Level

<3465 ONLY >
10 kHz —70.0 dBm
100 kHz —80.0 dBm
1.1MHz —114.99 dBm
101 MHz —114.84 dBm
501 MHz —114.22 dBm
1001 MHz --113.45 dBm
1801 MHz _ —112.67 dBm
2001 MHz —111.90 dBm
2501 MHz —111.12 dBm
2998 MHz —110.35 dBm
1.7 GHz to 7.0 GHz —115 dBm
6.9 GHz 1o 8.0 GHz —115 dBm

<R3272 ONLY >
10 kHz —70.0 dBm
100 kHz —80.0 dBm
1.iMHz ~114.99 dBm
101 MHz —~114.84 dBm
501 MHz —114.22 dBm
1001 MHz —113.45 dBm
1501 Hz - 112,67 dBm
2001 MHz —111.90 dBm
2501 MHz ~111.12 dBm
2999 MHz —310.35 dBm
3.0 GHz to 7.5 GHz -110.0 dBm
7.4 GHz to 15.4 GHz —103.0 dBm
15.2 GHz to 23.3 GHz —986.0 dBm
23 GHz to 26.5 GHz -980.0 dBm

< R3263/3463 ONLY >

10 kHz —70.0 dBm
100 kHz - 80.0 dBm
1.1 MHz —114.99 dBm
101 MHz —114.84 dBm
501 MHz —114.22 dBm
1001 MHz -—113.45 dBm
1501 MHz —~112.67 dBm
2001 MHz —111.90 dBm
2501 MHz —-111.12 dBm
2999 MHz —110.35 dBm
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Table 1-30 Performance Test Record {6 of 11)
Results
Psra. Test Description
0. Min. Actual Max.
8 Gain Compression
820.5 MMz -5 dBm
<R3465/3272 ONLY >
3200.5 MHz -5 dBm
g Residual Response
1 MHz to 3.0 GHz ~ 100 dBm
<R3465 ONLY >
1.7 GHz to 8.0 GHz ~ 90 dBm
<R3272 ONLY >
3.0 GHz to 26.5 GHz —90 dBm
10 | Second Harmonic Distortion
INPUT FREQ: 1.4 GHz —70 dBc
INPUT FREQ: 1.9 GHz -100 dBc¢
11 | Third Order Intermoduiation
Distortion Mixer Input Level )
' . -20dBm
820.005 MHz —55 dBe
3200.005 MHz ~55 dBe
12 jlmage, Multiple, and
Out-of-Band Response
Maximum Respohse Amplitude
<R3465 ONLY > .
10 MHz to 8 GHz - 70 dBe
<R3272 ONLY >
10 MHz to 18 GHz - 70 dBc
10 MHz to 23 GHz —60 dBc
10 MHz to 26.5 GHz —50 dBc
<H3263/3463 ONLY >
10 MHz to 3 GHz - 70 dBc
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Table 1-30 Performance Test Record (7 of 11)

Results
PNa(r)a. Test Description —
: . Min. Actual Max,
13 | Frequency Response
<R3465 ONLY > ;
2 kHz to 3.0 GHz ~1.5dB +1.5 dB
50 MHz to 3.0 GHz ~1.0 dB +1.0dB
1.7 GHz t0.7.5 GHz ~1.5 dB +1.5dB
7.4 GHz to 8 GHz —-15dB +1.5dB
<R3272 ONLY > _
9 kMz to 3.0 GHz —1.5 dB +1.5 dB
50 MHz to 3.0 GHz —~1.0dB +1.0 dB
3.0 GHz t0 7.5 GHz —~1.5dB +1.5 dB
7.4 GHz to 15.4 GHz ~3.5 dB +3.5 dB
15.4 GHz to 23.3 GHz —4.0dB +4.0 dB
23.0 GHz to 26.5 GHz —4.0 dB + 4.0 dB
<R3263/3463 ONLY > }
9 kHz to 3.0 GHz «~1.5dB +1.5dB
50 MHz to 3.0 GHz —1.0dB. +1.0dB
14 [IF Gain Uncertainty
RBW 10 kHz REF LEVEL
0 dBm .
—1 dBm ~0.5 dB +0.5 dB
—2 dBm ~0.5d8B +0.5 dB
—3 dBm =0.5dB +0.5 dB
—~4 dBm ~0.5dB +0.5 dB
~5 dBm —0.5 dB +0.5 dB
~6 dBm ~0.5 dB +0.5 dB
—7 dBm ~0.5 dB +0.5dB
-8 dBm —~0.5 dB +0.5 dB
—9 dBm ~0.5dB +0.5 dB
—10 dBm ~0.56dB +0.5dB
—20 dBm ~0.5dB +0.5 dB
=30 dBm ~0.5 dB +0.5 dB
—d40 dBm —0.56dB +0.5dB
—50 dBm -0.5 dB +0.5 dB
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Table 1-30 Performance Test Record (8 of 11)

: Resulis
Pﬁga' Test Description - -
"o Min. Actual Max.
14 | IF Gain Uncertainty (cont’d)
RBW 3 kHz REF LEVEL
0 dBm
~1 dBm —0.5dB +0.5 dB
~2 dBm —05dB . +0.5 dB
—3 dBm —~0.5 dB +0.5 dB
—4 dBm —~0.5dB +0.5 dB
—5 dBm ~0.5 dB +0.5 dB
—B6 dBm —0.5 dB +0.5 dB
—7 dBm —-0.5dB +0.5 dB
-8 dBm —0.5dB +0.5 dB
—93dBm —-0.5dB +0.5 dB
—10 dBm —0.5dB + 0.5 dB
—20 dBm —0.5 dB +0.5 dB
~ 30 dBm —-0.5 dB +0.5dB
—40 dBm ~0.5-dB +0.5 dB
- 50 dBm -0.5dB +0.5dB
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Table 1-30 Performance Test Record {9 of 11)

Resuits
Pé:)a. ~ Test Description ——
. 1 Min. Actual Max.
15 | Scale Fidelity
1 dB/div Log Scale Fidelity :
-1 d8B - 0.2 dB +0.2dB
-2 dB —0.4 dB +0.4dB
—3d8B ~0.6dB’ +0.6 dB
—4dB —0.8dB +0.8dB
~5 dB —1.0dB +1.0 dB
—6dB —1.2dB +1.2dB
-7 dB 1.4 dB +1.4dB
—8dB ~1.5 dB +1.5 dB
-9 dB —1.5dB . +1.5dB
-10dB —15dB +1.56dB
10 dB/div Log Scale Fidelity _
—10 dB —-1.0dB +1.0 dB
=20 dB ~1.5dB +1.5dB
-30 dB —1.5dB +1.5dB
—40 dB —1.5 dB +1.6 dB
-~ 50 dB —1.5dB +1.5dB
—B0-dB —1.5dB +1.5dB
—70dB —1.5 dB " +1.5dB
—80 dB - 1.5 dB +1.5dB
Lingar Scale Fidelity
div from Ref Level :
1 167.7 mV 234.8 mV
2 145.3 mV 2125 mV
3 122.9 mV 190.1 mV
4 100.6 mv 167.7 mV
5 78.2mvV 145.4 mV
6 55.9 mV 122.0 mV
7 33.5 mV- 100.7 mV
8 111 my 78.3 mV
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~Table 1-30 Performance Test Record (10 of 11)

Results
PNa(r)a. Test Description e .
: Min. Actual Max.
16 | Input Attenuator Accuracy
<R3465/3272 ONLY >
{4 GHz Center Freqg)
Switching Accuracy
20 dB -2 dB +2dB
30dB -2 dB +2dB
40 dB -2 dB +2 dB
50 dB -2dB +2dB
60 dB -2 dB +2dB
70 dB -2 dB +2dB
Step-to-Step Accuracy
20 dB —1.1dB +1.1dB
30 dB ~1.1 dB +1.1dB
40 dB —1.1dB +1.1dB
- 50dB —1.1dB +1.1dB
60 dB -1.1dB +1.1 dB
70 dB .. -11dB +1.1dB
<R3272 ONLY >
(15 GHz Center Freq)
Switching Accuracy
20 dB -2.5 dB +2.5dB
30 dB 2.5 dB +2.5 dB
40 dB -2.5 dB +2.5dB
50 dB -2.5.dB +2.5 dB
60 dB - -2.5dB +2.5dB
70 dB -2.5 dB +2.5 dB
Step-to-Step Accuracy
20 dB -1.3 dB +1.3dB
30 dB —-1.3dB +1.3dB
40 dB —1.3d8 +1.3dB
50 dB -1.3dB +1.3dB
60 dB ~1.3 dB +1.3 dB
70dB —-1.3dB +1.3dB
(18 GHz Center Freq)
Switching Accuracy
20dB -3.5 dB +3.5 dB
30dB -3.5 dB +3.5dB
40 dB -3.6dB +3.5 dB
50 dB -3.5dB +3.5 dB
60 dB - -35dB +3.5 dB
70 dB -3.5 dB +3.5 dB
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Table 1-30 Performance Test Record {11 of 11)

Results
pﬁéa' Test Description
' Min. Actual Manx.
16 | Input Attenuator Accuracy
{cont’'d)
<R3272 ONLY >
Step-to-Step Accuracy
20 dB —~1.8 dB +1.8 dB
30 dB —1.8dB +1.8 dB
40 dB -1.8 dB + 1.8 dBB
50 dB —1.8dB +1.8 dB
60 dB —-1.8dB +1.8dB
70 dB —1.8dB +1.8 dB
<R3263/3463 ONLY >
(1.5 GHz Center Freq)
Switching Accuracy
20 dB -2 dB +2 dB
30 dB -2 dB +2dB
40 dB -2dB +2dB
50 dB -2dB +2dB
60 dB -2 dB +2 dB
70 dB -2 dB +2 dB
Step-to-Stap Accuracy
20 dB —1.1dB +1.1 dB
30 dB -1.1dB +1.1dB
40 dB ~1.1dB +1.1dB
50 dB —1.1dB +1.1dB
60 dB -1.1dB +1.1dB
70 dB -1.1 dB +1.1dB
17 | Calibration Amplitude Accuracy
* —10.3.dBm —9.7 dBm
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.

06.11



LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500
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