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No. ESIO0

Safety Summary

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

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 atiention Lo these labels during handling. Do not remove or Lear these labels. 11 you have

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

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

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

WARNING: 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 10 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 (o use a power cable
conforming Lo salety standards of your nation 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 oul 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.

« Connect the power cable 1o a power outlet thal is connected o a protected ground lerminal.
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 pressure o the product. Al-
s0, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

+  When the product has ventilation outlets, do not stick or drop metal or easily tlammable ob-
jeels into the ventilation oullets.

*  When using the product on a cart, [ix it with belts o 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 ilem where there is a danger of scrious personal injury (death or seri-
ous injury),

WARNING: Indicates an itemn relating to personal safety or health,

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

* Safety Marks on the Product

The following satety marks can be found on Advantest products.

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

&: CAUTION - Risk of 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 before their expected lifespan has expired to maintain the pertor-
mance and function 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 parts inside are not user-replaceable. For a parl replacement, please contact the Advantest
sales office for servicing.

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



Safety Summary

Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
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. 1L is a very delicate process.

Store and operalte the products under the following environmental conditions.
An area with no sudden temperature changes.

An area away from shock or vibrations.

An arca [ree [rom moisiure, 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 lile 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
stale-provided law.

Harmful substances: (1) PCB {polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other
Ttems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak 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 [ollowing conditions:
* Anarea [ree [rom corrosive gas
* An area away [rom dircel sunlight
* A dust-lree arca
* Anarca [ree [rom vibrations

+  Altitude of up o 2000 m

Direct sunlight :

e
CCorrosive
=Gy

I N N N N PN O PN N

Vibration

Figure-1 Environmental Conditions

«  Operating position

A clear space of 10 centimeters or more [77  The instrument must be used in a hor-
must be kept around the air vents. izontal position,

A couoling lan, which prevents the in-
ternal temperature from rising, is
equipped with the instrument.

The air vents on the case must be un-

blocked.

Front

Figure-2 Operating Position

« Storage position

Front This instrument should be stored in a horizontal
position.

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

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

Figure-3 Storage Position

+ The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.
Impulse withstand voltage (over-voltage) category II defined by IEC60364-4-443

Pollution Degree 2
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Types of Power Cable

Replace any references Lo the power cable type, according (o the [ollowing table, with the appropriale power cable
type for your country.

. . Rating, color Model number
Plug conliguration Standards and length (Option number)
PSE: Japan 125Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: A1412
Material Safety Law
UL: United States ol America 125Val7A Straight:  A01403
Black (Option 95)
' CSA: Canada 2 m (6 1t} Angled: A01413
CEE: Europe 250 Vato6 A Straight:  A01404
DEMKO: Denmark Gray (Oplion 96)
NEMKO: Norway 2 m (6 ft) Angled: A(414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Ausiria
FIMKO:  Finland
SEMK(: Sweden
SEV: Switzerland 250 Vato6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: AQ1415
SAA: Australia, New Zealand 250Vat6 A Straight:  A01406
Gray (Option 98)
@m® 2 m (6 ft) Angled: -
BS: United Kingdom 250 Val6 A Straight:  A01407
Black (Option 99)
% 2 m (6 1t) Angled:  A01417
[
CCC:China 250Vat 10 A Straight:  A114009
Black (Option 94)
2 m (6 ft) Angled: AT14109
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Certificate of Conformity

C€

Spectrum Analyzer

This is to certify, that

R3265A/3271A 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

3265.00







Table of Power Cable Options

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

Order power cable options by Model number.

No. ECAOI

. Rating, color Model number
Plug configuration Standards and length (Option numben)
1 JIS: Japan 125V atTA Swraight:  A01402
) Black
Law on Electrical Appliances 2m {6 ft) Angled: AD1412
2 UL: United States of America 125V at7A Straight:  A01403
Black {Option 95)
CSA: Canada 2m 6 i Angled: AD1413
3 CEE: Europe 250V at6 A Swaight:  A01404
DEMEKQ: Denmark Gray (Option 96)
NEMKQ: Norway 2 m{6ft) Angled: AD1414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finiand
SEMKQO: Sweden
4 SEV: Switzeriand 250 Va6 A Swaight:  A01403
Gray (Option 97)
2 m (6 ft} Angled: AQ1415
5 SAA: Austraha, New Zealand 250Vato A Straight:  A01406
Gray (Option 98)
2m (&) Angled: -
0 BS: United Kingdom 250Vato A Straight:  A01407
Black (Option 99)
2m (6 ) Angled: AD1417
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R3265A/3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

Preface

PREFACE

All descriptions on the R3265A/3271A manual are also applicable to the R3365A/3371A.

Table of R3265A/3271A series-related manuals

Manual name

Contents

Remarks

Part 1: Explanation of accessories,
panel, functions, operation,
elc.

Part 2: Performance test
{Calibration),

Adjustment

Standard accessories

(2) R3285A/3271A SERIES | Explanation and examples of the Standard accessories
QUICK GUIDE R3265A/3271A.

(3) R3265A/3271A SERIES Part 1: Guide Standard accessories
CONTROLLER Part 2: Reference
FUNCTION
INSTRUCTION
MANUAL

R3265/3271 SERIES
OPTION 73

GPRIB COMMAND
EXTENDED FUNCTION

Part 1: General - same contents
as sections 6.1 and 6.2 in
the instruction manual
No. 1 shown above.

Sold separately.

Adjustment

Troubleshooting

Replaceable mechanical parts
Replaceable electrical parts,
LLocation and circuit diagrams

INSTRUCTION Part 2: GPIB command expansion
MANUAL mode 1, supporting 8562

commands

Part 3. GPIB cornmand expansion
mode 2, supporting 8566
commands
(5) R3265A/3271A Introdaction Sold separatsly.

MAINTENANCE Specifications
MANUAL Performance test (Galibration)

Preface™
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1. INTRODUCTION

1. INTRODUCTION

This chapter briefly describes the ADVANTEST R3265A/3271A Spectrum Analyzer and describes set
up procedures and operating conditions for the analyzer. Be sure to read this chapter before using the
analyzer.
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1.1 Outline of the Analyzer

1.1 Qutline of the Analyzer

The R3265A/3271A series is a swepi-tuned spectrum analyzer with an analog-to-digital section for
displaying and analyzing data. It operates in the following frequency, input, and display ranges:

Frequency range: 100 Hz to 8.0 GHz (R3265A)
100 Hz to 26.5 GHz {R3271A)

Input range: -140 dBm to + 30 dBm (R3268A)
-135 dBm to + 30 dBm (R3271A)

Display range: 95 dB

Frequency range : 100 Hz to 8.0 GHz (R3265AP)
100 Hz to 26.5 GHz (R3271AP)

Dynamic range
Signal to Distortion

Harmonic : 500MHz={< 800MHz ; 96dB
800 MHz= T < 1.0GHz ; 101dB
1.0 GHz to 3.6GHz ; 104dB
> 3.5GHz ;. 112dB (R3265AP)

110dB (R3271AP)

In these ranges, the analyzer features a maximum resolution of 10 Hz, a residual FM {frequency
modulation) of 3 Hzp-p, and a noise sideband of -112 dBc/Hz (at 10 kHz from the carrier). The
analyzer is equipped with GPIB remote control and a memory card function for saving and recalling
waveform data and panel settings.
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1.1 Outline of the Analyzer

The analyzer provides the following additional features:

the ability to sweep over a wide frequency range: from 100 Hz to 26.5 GHz (for the R3271A)
or from 100 Hz to 8 GHz (for the R3265A). The analyzer can also perform a log sweep over
the range from 1 kHz to 1 GHz.

high-frequency resolution of up to 10 Hz, which permits analysis of adjacent signals and
spurious signals at high frequencies.

a precise measurement mode that uses the analyzer’s built-in reference crystal to measure
with 1 Hz accuracy signals too weak to measure with a counter.

a memory card that can store waveform and conirol settings.

the ability to observe directly the eleciric field strength and the QP (quasi-peak) value.

a digital memory CRT screen that displays signal fraces without flickering. Digital memory also
allows marker functions for accurate and easy reading of trace values.

a zero span mode that allows the analyzer to be set 1o a sweep time of 50, s. This is useful
for analyzing wave bursts and modulation. '

two independent channels of digital memory for simultanecus display of two traces.
computer-controlled operation using a GPIB command set.

Using controller function enables to control (GPIB control) the analyzer and also the other
units that are equipped with 2 GPIB connector.

The analyzer is equipped with delay-sweep, gated-sweep, and 2 screen-display functions.
R3265A/3271A analyzer can be remote-controlled by the GPIB codes of Hewlett-Packard
8562/8566.
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1.2 Before You Use the Analyzer

1.2 Before You Use the Analyzer

Before you use the analyzer, check it and its accessories as described below. Make sure your power
source conforms to the specifications in section 1.2.2 and that operating conditions are as specified in
section 1.2.3.

1.2.1 Checking Accessories

When you first receive the analyzer, check for shipping damage or imperfections, and check that
it has all the accessories listed in Table 1-1. If any part is damaged or missing, contact Advantest
or the nearest support office at the addresses and phone numbers listed at the end of this
manual. (When ordering additional accessories, be sure to specify the type name.)

Table 1-1  Accessories

Name Type name Cluantity Remarks
R3265A/3271A | R3365A/3371A
Power cable *1 1 1
Input cable A01037-1500 1 2 500 BNC cable
1.5m
A01036-0150 1 1 500 BNC cable
150mm
N-BNC conversion | JUG-201A/U 1 2
adapter

Power fuse 21808.3 2 2

Memory card MAC1101BAB 1 1

R3265A/3271A JR3265A/3271A SERIES 1 1 Japanese version

SERIES

Spectrum analyzer " -

Instruction manual ER3285A/3271A SERIES English version

R3265A/3271A JR3265A/3271A(Q) 1 1 Japanese version

SERIES

Quick guide ER3265A/3271A(Q) English version

R3265A/3271A JR3265A/3271A(G) 1 1 Japanese version

SERIES JR3265A/3271A(R)

Controller function . .
ER3265A/3271A(G) English version
ER3265A/3271A(R)

1 ADVANTEST provides the power cables for sach country.
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1.2 Before You Use the Analyzer

1.2.2 Checking the Power Source

Before you turn the analyzer on, make sure the power source you use meets all specifications in
this section.

CAUTION

The analyzer may be damaged if the power supply conditions listed in Table 1-2 are not
satisfied.
The analyzer may be damaged if the fuse rating is not 8.3 A/260 V.

(1) Checking Power Requirements

The analyzer's power supply operates in both of two voltage ranges: 90 V to 132 V, or 198V to
250 V. It automatically switches to accommodate the proper range.

Table 1-2 Power Supply Specifications

Input voltage WVto 132V 198 Vio 250 V
Frequency 48 Hz to 440 Hz 48 Hz to 66 Hz
Power consumption 400VA or below

(2) Checking the Fuse

The analyzer's fuse is rated at 6.3 A/250 V for both the 80 V to 132 V range and the 198 V {0
250 V range. The fuse is located in the rear panel power connector.

Pry out the fuse using
a flat screwdriver.

Fuse

==
il

-

Sang ROEZ ¥ YRR Y e,

Figure 1-1 Checking the Fuse
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1.2 Before You Use the Analyzer

(3) Checking the Power Cable
The standard power cable plug has three pins. For
two-pin outlets, use a two-pin adapter and ground
either the adapter’s grounding lead or the
grounding terminal on the analyzer’s rear panel.

The two-pin adapter A08034 (KPR-18) conforms
to industry standards. The adapter’s pins have
different widths as shown in Fig.1-3 (b). When
inserting the adapter in the receptacls, be sure to
orient it properly. if the A09034 will not go into the
receptacle, use the opticnal adapter KPR-13.

i-6

2-pin adapter
A0S034
— Ground pin
3-pin plug of
power cable

To be connected
to ground.

(a) _Power plug

Widths of right and left
blades (pins} are different.

(b) Adapter A09034

Take care that the
adapter grounding
lead wire is not in
contact with the
hot line.

Figure 1-2 Power Cable Plug and
Adapter
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1.2 Before You Use the Analyzer

1.2.3 Operating Conditions

(1) Keep the analyzer away from direct sunlight, dust,

corrosive gases, and vibration. » Do not use the analyzer is
such a place:

(2) Operate the analyzer only at temperatures ‘
between 32° F (0° C) and 122° F {80°¢ C), and at Direct - @

. sunlight

a humidity below 85%. s

Dust __.-';:-—".'4"4".

(3) The analyzer is designed to resist noise from AC e . )
power lines. However, you should still take steps ’ (Corrosive
to minimize power line noise. If necessary, install . gas
a noise suppressing filter in the analyzer’s power o .
@]

supply. \

WA iy S i i gl gl v

Vibration

- If any noise affect the power
supply line, use a noise
suppressing filter.

—{ =]

Noise
/—l source

Q—— Line filter

.,|[_........_

Figure 1-3 Operating Conditions
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1.3 Storing Cieaning and Transporting the Analyzer

1.3 Storing, Cleaning, and Transporting the Analyzer
{1) Storing the Analyzer

Always keep the analyzer at temperatures between -4° F (-20° C) and 140° F (60° C). If the
analyzer will not be used for a long time, wrap it in a vinyl cover or put it in a corrugated
cardboard box in a dry place not exposed to direct sunlight.

{2) Cleaning the Analyzer’s Display Screen

Clean the analyzer’s anti-glare filter periodically with a soft cloth. Normally, you will only need to
clean the filter surface. However, if the CRT display screen itself is dirty, remove the filter and
clean the CRT with a soft cloth.

CAUTION

Mever use cleaning solvents that affect plastic, such as benzene, toluene, or acetone.

(3) Transporting the Analyzer

If you need to transport the analyzer, pack it in its original packaging. If these materials aren't
available, use a box made of corrugated cardboard at least 3/16 inch (5 mm) thick. Wrap the
analyzer in shock absorbing material, place it in the box along with the accessories, and seal
the box with packing tape.
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2. PANELS

2. PANELS

This chapter briefly describes the analyzer’s front and rear panels.

2-1 Jan 20/94



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

2.1 Front Panel

2.1 Front Panel

The front panel contains the following controls and connectors (refer to Figure 2-1). Access the keys
labeled in blue by first pressing the shift key.

@ Power switch :  Supplies or cuts power.

Memory card insertion slot

@ Eject button :  Ejects the memory card.
DRIVE lamp :  Lights while the memory card is operating.
® INTENSITY knob :  Adjusts the CRT brightness.
® st Lo OUT connector @ The output connector of the first block oscillator; connects to an
external mixer. (This connector is not used in the R3265A.)
@ PHONE terminal :  An 80 earphone jack for use with the receiver function. The
analyzer also has an internal speaker.
® PROBE POWER . Power source for accessories such as an active probe.
The output current is % 150 mA or below.
PROBE 1 :KC
2 : GND
3 @ -15V
4 : +15V
CAL OUT connector . Produces a -10 dB 25 MHz signal for automatic level calibration.
INFUT connector :  N-type input connector.
(The R3271A has an SMA to N-type adapter.)
@ CRT display . Displays waveforms and measurement data.

® Softkey menu
display section : Displays up to seven tems.

® Softkeys . Selects items from the softkey menu.
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2.1 Front Panel

MAIN FUNCTIONS

@ CENTER FREQUENCY key : Lets you input the center frequency.
® FREQUENCY SPAN key :  Lets you input the frequency span.
® START key :  Lets you input the sweep starting frequency.
@ STOP key . Lets you input the sweep end frequency.
® CPL (COUPLE) key :  Lets you input the resolution bandwidth, video band
width, sweep time, and input attenuation.
REFERENCE LEVEL key  : Lets you input the reference level.
MENU key :  Selecis trigger, detector, sweep, display line, or
fracing menus.
@ SWEEP lamp : Lights while a sweep is in progress.
TRACE Section
@ Akey
. These keys conirol trace memary.
@ B key The LEDs light in every mods except VIEW and
BLANK.
# NORM key : Lets you guickly normalize the display level.
GPIB Section
LCL (LOCAL} key . Releases external control.
REMOTE lamp :  Lights while the analyzer is remotely controlled.
#  ADRS key :  Lets you assign a GPIB address to the analyzer.
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2.1 Front Panel

User-Defined Section

USER key :  The function of this key can be defined by the user.

DEFINE key :  Defines the USER key function.

RECALL key :  Recalls previcusly saved settings.

SAVE key :  Saves the current settings.

SHIFT key :  Selects the shift mode for functions marked in blue
above the key.(The LED kights when this mode is
selected.)

PRESET key :  Initializes the analyzer.

LAST S key :  Resets the analyzer to the settings it had just before

the PRESET key was pressed.

MARKER Section

ON key :  Displays a marker for reading waveform data.

MULTIMKR : Displays up to eight markers.

PEAK key :  Shifts the marker to the waveform peak.

MKR —(marker to) key 1 Saves the current marker values for use by other
functions.

OFF key :  Deletes the marker.
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2.1 Front Panei

DATA Section

Data knob :  Inputs data in jog mode.
Step keys ¢ Increments or decrements input data.
Numeric keypad :  Consists of numeric keys (0 to 9) and the decimal

point key (.} for data input.

Back Space : Corrects input data.

or minus {-) key :  Used for minus input.

Unit keys :  Selects a unit and enters the set value.

CAL :  Calibrates the instrument.

PLOT . Prepares the analyzer for printing to an external
plotter

LABEL :  Creates a label for on-screen display.

MEM CD :  Formats a memory card and stores menus and

settings on the card.

OPTION :  Reserved for future options.

EMC :  Makes Electro-Magnetic Compatibility
measurements.

DATE :  Sets the date and time.

UTIL : Makes occupied bandwidth and adjacent channel

leak power measurements.

MW . Sets up a measurement window to limit peak
searches or the sweep.

ENTER . Enters numericai data.

CONTROLLER Section

Controller function key : Enables to use the controller function.

Controller stop/continue key : Enables to stop or continue the controller function.
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2.2 Rear Panel

2.2 Rear Panel

The rear panel contains the following items (refer to Figure 2-2).

@
@

SERIAL /O

GPIB connector

Controller output terminal

X, 2V/nGHz ocutput terminal

Y output terminal

Z output terminal

COMP VIDEO

External trigger

Gated sweep control terminal

10 MHz Frequency Reference
input/output terminal

Connecis the analyzer to an externat controfler
and plotter using a GPIB cable.

Cutputs voltage in proportion to the sweep.
Qutput voltage: approx. —5 Vto +5V, or 2V per
GHz of tuning frequency.

Output impadance: approx. 1 k.

Outpuis video signals in proportion to the trace
vertical deflection.

Cutput voltage: approx. 0 Vio 2 V.

QOutput impedance: approx. 2200

Qutputs +5 V (TTL High level) while the
specirum analyzer is sweeping and 0 V (TTL Low
level) during retrace. {Some plotters use these X,
Y, and Z terminals; Z is for pen up/down.)

Qutpuis to an external CRT display and VIDEO
printer.

Output impedance: approx. 75{ (contains a
1VP-P composite signal).

Receives an external triggering signal.

Receives a signal that stops sweep and
measurement at TTL Low level, and executes
sweep and measurement at TTL High level.

Outputs or receives a 10 MHz reference
frequency signal.

Qutput: a2pprox. 0 dBm

Input: approx. —5 dBm to +5dBm.
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2.2 Rear Panel

® ® 9 & © &

=

21.4 MHz IF OUT

421.4 MHz IF QUT

PARALLEL IO

Warning Label

Instatied options label
Warning Label

Cooling fan

AC power connector and fuse

Grounding terminal

Keyboard connector

Outputs final IF (21.4 MHz) signals for access to
the IF section for special applications.

Bandwidth resolution: bandwidth specified

Quiput level; approx. 0 dBm at full scale on the
CRT

Quiput impedance: approx. 500,

Qutputs 2nd IF (421.4 MHz) signails for pulsed
measurements.
Qutput impedance: approx. 500.

Parallel VO connector

This connector is used when connecting the
analyzer to the modulation accuracy measurement
unit {R3541},

Grounds the analyzer if the 3-pin power cable or
the 2-pin adapter cannot be used.

Connects an external keyboard to the analyzer.
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2.2 Rear Panel

7~
[E——
KETBOARD
@ -
= { H ,‘ @
Ladl) COM VIOED -
&
— ®
E==p &
CONTROLLER . HED B ADVANTEST TORTD APl
x . . T
TéSnlH m‘l IN ®@ @ éé%{ng By ma&n{e
2 EE T —
@ Q@@@ L AT e pROTECTION
o ‘I:""' M‘;\m PARMLLEL 1/0 4 0 é 1 © ﬁf%p? %ﬂﬁﬁ‘;
2N (AN {—) ol el BLLL I ||
5 @ ' @ m J?wl;!ﬁx 90-132v | 48-4a00s
= do =qD =12 ———— A | 19s-zsov | sg-emn | 14N T j —
O
N

Figure 2-2 Rear Panel
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3. BASIC OPERATIONS

3. BASIC OPERATIONS

This chapter explains the basic operations of the analyzer.
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3.1 Panel keys and Softkeys
3.1 Panel Keys and Softkeys
| sttt “ .
Use the | panelkeys [ and 5 softkeys i to select the functions you want to use.
1 1
ba rm rim b e o e — ol

Note the following points regarding these keys.

. softkeys | | panel keys
1 1
1 1

TRt

[

aoopopgo]

©1

{1) Panel keys

To use the functions written in blue, first press the “BSHIFT | . For example, press:

MULTI MKR
I%HIFT ON to set the multi marker.

(2) Softkeys

Some softkeys have selections that foggle every time the key is

pressed.
The current selection appears in reverse video.
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3.1 Panel keys and Softkeys

{3) Entering Data

Data can be entered in three ways.

CAL PLOT LABEL
ﬁ?Hch;ﬁ GHz | Jd8m
MEM CD jP“nON hantiamasl

-8
4 5 & MRz i ot

EMC DATE UTIL,
| 2 B E 3 E kHz | ™

ims

T O r-

— Digplay resolution
Setting by step size. which can be varied
continuously.
Numeric setting with
the numeric keys and
unit key.
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3.2 Display

3.2 Display

Figure 3-1 describes the information that appears on the analyzer’s display.

v Function in which data can be maodified
(Active area)

RF attenuator
Reference level

Date Menu

/ Trace display

/ / T Mar 24 8900831 1992 MR 1742
REF -10.% dBm AT 1R dB A view B blank
Y — : -
P HARKER
- -] 25,0089 UHz
KR : S G303 e | TR
25.0090 Mize o Db — Frequency and level
|G at the marker point
SR
L
KOISE/
XK
RS O S A U S o@D
500 ms : : - i
/ CENTER 25,0 MHz SPAN 200, 8 khs
Center frequency Frequency span

Sweep time

Video bandwidth

£ Resolution bandwidth

Figure 3-1 Display
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3.3 Basic Measurement Technigues

3.3 Basic Measurement Techniques

This section gives an example of how 1o use the analyzer to measure the frequency and level of a
typical signal. In this example, the signal is generated by a 430 MHz bandwidth oscillator,

H3265A/3271A

DT

O

ouT i1 1H

¢ ¥
1
430MHz Q\

-124Bm / N-BNC
Mi-09 conversion adapter

Figure 3-2 Wiring

Proceed as follows:

on Jan 22 13:4%40 1598 @ Turn the power switch ON.
REF 8.4 JBa ATT té 4B Asrite B blank .
Lels — : T The analyzer runs a self check.

) 2 Press the key to
............. " PRESET

"""" I SRR S S R R initiatize the analyzer. (Initializing
ol returns the analyzer to its factory

settings.)
o | ...
\ggllﬁz
s @ Connect the analyzer to the signal

source (the oscillator in this
example) as shown in Figure 3-2.

" CESTER 12,250 Gilz SPEN 26‘5L‘IGH2

Figure 3-3 Initial Screen (R3271A4)

WARNING

Do not exceed the maximum input level:

Maximum input level: +30 dBm

DC couple: 0V
An input level exceeding these values will damage the analyzer’s input mixer section and
will require costly repairs. If there is a possibility that the input signal level may exceed the
analyzer's maximum level, use an external attenuator to lower the signai level sufficiently.
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3.3 Basic Measurement Techniques

Tue Mar 24 69:12:47 1992 CENEER

REE 6.4 din ATT 1 4k #_view B_blark
He : I (F STEP
P TN A O S S S e
FREQ OFS
138 MHz i
| [ T
| [ e
e i 108z REF
T2F BET
3 MH: L L I
syP
5ops L— | : H ;
SPEN 1,360 iz

UINTER 43¢ WHz

Figure

3-4 Setting the center frequency

Tue Mar 24 0%:1614 1992 GINTER

ATT 18 di A_vier B_blank

L

© MIKEAT

SRR 500 ke

CEVTER 432,100 Hifz

Figure 3-5 Setting the span

When you modify the frequency span, the signal may shift from the screen center.
In general, if you know the frequency of interest, use the numeric keypad to enter the
frequency so that the waveform will not shift from the screen center when you set the span.

NOTE

Press | CENTER FREQ
then press
4 3 0 MHz | .

The signal appears at the center of
the screen as shown in Figure 3-4.

FREQSPAN | and

® Press

use the | | | key to adjust the
waveform for easy viewing.

if the center frequency shifis off-
screen, press | CENTER FREQ
and use the knob to adjust the

signal’s position.
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3.3 Basic Measurement Technigues

Tue Mar 24 B9:19:38 1992 MR 112
?EF{EE.B dbm 4TT 1% dB #_view B_biank
4 -

WARKER |
432, 1000 UKz |
210,59 dEm |

MKR i
432.1888 Mz~

T :
TENTER 432 MHz

SPAN 301 Kz

Figure 3-6 Peak Marker

To make the most accurate measurements possible, allow the analyzer to warm up for at
ieast 30 minutes, and calibrate it as described in Section 5.8, Calibration Function, before

making measurements.

NOTE

Press PEAK

appears at the waveform’s peak.

A marker

The frequency and the level at the
marker position appear in the upper
right corner of the screen.

To remove the marker, press

OFF |.
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4. MEASUREMENT EXAMPLES

4. MEASUREMENT EXAMPLES

This chapter gives examples that show how to use the analyzer to make various measurements.

CAUTION

Before beginning each of the examples below, press PRESET to initialize the analyzer.
¥ necessary, feed input signals through an attenuator so that they are below the maximum input
level, which is +30 dBm.

R3265A/3271A

Feed signal
source our
O INPUT

<+ 30dBm

o o

i ¢
% ﬁ% Attenuator
1 T
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4.1 Measuring Frequencies

4.1 Measuring Frequencies

These examples demonstrate the measurement of a 200 MHz signal. You can measure frequency in
three ways: using a normal marker, using the frequency counter mode, or using the marker counter
mode. The normat marker only makes rough fraquency measurements based on the display data. The
frequency counter function lets you make precise frequency measurements using the analyzer’'s
internal frequency counter. The marker doesn’t have to be exactly at the signal’s peak in this mode.
The marker counter function lets you make precise frequency measurements exactly at the marker
position,

{1} Measuring Frequency With a Normatl Marker

The normal marker lets you make quick frequency measurements. Center and magnify the
input signal, then turn on the peak marker as follows. In general, a smaller span improves
accuracy.

@ Press | CENTER FREQ 2 0 0 MHz

@ Press| FREQSPAN i 0 0 MHz

@ Press | PEAK

The marker frequency is displayed in the upper right corner of the screen.

Tue Rar 24 89:27:52 1992 MR i/2
RET 8.8 dBm ATT 14 dB A view B_blank
1948/ :

‘ : P HARKER
[ by 200.1 HHz
MR P ; i ~18,94 din

COUATER

SIG TRK
Y 7
NOISE/
Xt

d Dow

Spops L P
CENTER 208.8 MWHz

SEAN L0908 WMz

Figure 4-1 Measuring Frequency With a Normal Marker
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4.1 Measuring Frequencies

— Measurement Accuracy

+ (Marker frequency x Reference source accuracy) + (Span x Span accuracy) + (0.15 X
Resolution bandwidth) + 10 Hz)

Span accuracy: +3% (Span > 2 MHz)
+5% {Span = 2 MHz)

(2) Measuring Frequency in Frequency Counter Mode

Use this mode to make precision frequency measurements with the analyzer’s internal
frequency counter.

NOTE

1. The frequency counter mode may not operate correctly in the following cases:
8 Span > 1 GHz
e The difference between the marker point and the signal level is 25 dB or below.

2. The frequency counter mode cannot be used with the signal track mode (described in
section 5.3).

@ Press MARKER| ON

A
| to set the measurement frequency resolution to
10H i 10Hz

;
@ Set FREQCNTin | FREQCNT | higselects frequency counter mode.
I MMKRCNT
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4.1 Measuring Frequencies

50 ps |

Tee Nor 24 §9:3:% 1990 COONTER
REF 8.0 dBm ATT 18 dB #_view B_blank
ey e
' Wk coontcg | R
HKR T 20000000 Ml | ...
‘ L84 dsa
i
2000008 Mz s et
LA S N JLM
ONT RES
{ iz

COUNTER
FF

(ENTER 20¢ MHz

SPAN 106, £ Xz

Figure 4-2 Measuring Frequency in Frequency Gounter Mode

The marker frequency is
displayed with 10Hz
resolution at the upper
right corner of the
screen.

In this mode, the input
signal frequency can be
measured even if the
marker point is not at
the signal peak.

— Measurement Accuracy

Frequency Band

N: Mixer Degree

R3265A 0tio 8 GHz N=1
R3271A 0t0 7.5 GHz N=1
7.4 GHz 10 15.4 GHz MN=2
15.2 GHz to 23.3 GHz N=3
23 GHz to 26.5 GH=z N=4

+ (Marker frequency reading x Reference source accuracy) + (5 Hz X N) + (least sig. digit)

4-4
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4.1 Measuring Frequencies

(3) Measuring Frequency in Marker Counter Mode

Use this mode when the difference between the signal level and noise level (S/N) is 20 dB or

less and the frequency counter cannot be used.

@ Press

MKR CNT

and specify

MHz

fo sot the counter mode to marker counter mode.

to increase the sweep time to
1 MHz.

The marker frequency is displayed with 10 Hz resolution at the upper right of the screen.

Measurement Accuracy

Tee Mar 24 49:32:14 1992

REF &.0 dBp ATT 19 4B A vier B_blank
10dB/ - - : - :

WKR COUNTER
209, 94636 Hity
11,38 doa

MXR |
200. 04636

CENTER 286.8 Wiz SPAK 108.¢ Wy

Figure 4-3 Measuring Frequency in Marker Counter Mode

Frequency counter mode accuracy + {Span x Sweep delay)
Sweep delay: approx. 1% (if the sweep time is AUTO)

4-5
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4.2 Measuring AM Signal Modulations Frequencies and Modulation Indexes -

The R3265/3271 can measure the modulation frequencies
and indices of a wide range of AM signals.

To measure AM signais that have low modulation
frequencies and high modulation indexes, use the
analyzer in zero span mode in the time domain. The AM
wave modulation index m is determined as follows (see
Figure 4-4(a).):

m{%) = (Emax — Emin)/(Emax + Emin} X 100

To measure AM signals that have high modulation
frequencies and low modulation indexes, use the
spectrum analyzer in the frequency domain. Compare the
side band to the carrier using this formula (see Figure 4-4
(b):

m({%) =2 Egp/Eg X 100

The spectrum analyzer can also accurately measure the
modulation indexes of higher harmonics. The time domain
method can determine modulation indexes only in the
order of 2%, while the frequency domain method can
determine them in the order of up to 0.02%.

Use LINEAR mode to measure modulation indexes of
10% or above, and use LCG mode to measure
moduiation indexes below 10%.

4.2 Measuring AM Signal Modulation Frequencies and Modulation Indexes

Emax - Eminp
n{¥)= ———————x 100
Emax + Emin
(a) AM signal viewed
by time domain

Ee
Ese
2Esm
ni%= x 100
EC

(b} AM signal viewed
by frequency domain

Figure 4-4 Measuring an
AM Signal

4.2.1 Measuring AM Signals With Low Modulation Frequencies and High

Modulation Indexes

Procedure

{ Display the signal to be measured and match its peak to the reference level. {In this

example the carrier frequency is 903 MHz.}

Press | CENTER FREQ 9 0 3 Mtz

Pross | FREQSPAN 2 0 MHz

Press REF LEVEL

REF level.

4-6

and use the data knob to place the signal’s peak at the screen
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4.2 Measuring AM Signal Modulation Frequencies and Modulalion Indexes

Set the resolution bandwidth to at least three times the modulation frequency.,

T .

.
Press | CPL || RBW
I
1
[

Press | mznu [} TRACE
i
1

Press | REFLEVEL | and use the data knob to move the signal level peak to the REF
line.

Set the trigger mode to VIDEO.

Press | meny

Press | CPL

Use the delta marker to measure the interval between the modulation signal peaks (this
is the period T). '

Press | PEAK ON and use the data knob to move the marker.

Turn on the normal marker, set the marker at the waveform’s maximum value, and write
down the level Emax.

Press{ ON || NORMAL
I MKR

Set the marker at the waveform minimum value and write down the level Emin.
Use the data knob to set the marker at the waveform’s minimum value.
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4.2 Measuring AM Signal Modulation Frequencies and Modulation Indexes

@ Use the following expression to determine the modulation index m:

m (%)= Emax - Emin

— X100 (%)
Emax + Emin
Toe Mar 24 10:35:35 1992 DRLTA Tue War 24 16:36:43 (992 FRAK 172
REF 1094 n¥ ATT 14 3 Aviex B_blank m 1%&:.4 nY ATT 10 dB A_view B_blank
LIN X s . o — ' (L T v
T : ; RORHAL ) : A NEXT PX
4 MKR R BXR R A A VA
3.306 ns §.843 wep foo b ;'\ o i
J B e
i \ NEXT B
! | LEFT
it -
S i MEXT B
: ; \ ff HARAMIN
BV S A T (v PR - R
10 kiiz | i 10 kllz (R ‘ NEXT A
YEY o 174 MR \?g " - Lo . ﬁgm .................
18 kit Lot 03,9 Hz L e 043 ms |
S I ' 198 a7 | el 18,99 gy | RTIRU
s L : i s Lo : T
CENTER 983, 804000 MHz SPAN 0 Bz CENTER 393, 000000 MHz SPAK ? Hz
Figure 4-5 Modulation Frequency of the AM

Figure 4-6 AM Modulation Index
Signal
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4.2 Measuring AM Signa! Modulation Frequencies and Modulation indexes

4.2.2 Measuring AM Signals With High Modulation Frequencies and Small
Modulation Indexes

Procedure

@ Set the frequency span o a range between two and ten times the modulation frequency.

Press | FREQSPAN | and use the step keys ic set the span.

@ Set the center frequency to the carrier frequency.

Press | CENTER FREQ | and use the data knob 1o set the center frequency.

@ Set the marker at the carrier peak.

Press | PEAK

@ Place the delta marker on the modulation signal peak and write down Egg — Eg.

Press | ON and use the data knob to position the delta marker.

& Use the following formula to calculate the modulation frequency fm and modulation index
m.

fm = Delta marker frequency

Eap—E-+6

m = log -1 50

Figure 4-8 shows the relationships between (Egg — Ec ) and m{%).
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4.2 Measuring AM Signal Modulation Frequencies and Moduiation indexes

Tue Mar 24 16:4£;17 1992 DELTA
REF -%.5 dBn ATT 16 dB A_vier B_blank
1448/ S x L
4 MARKER R
4 HER 359241‘?; fm =2.97 KHz
1.80 kHz g ESB-EC =40.34 dB
Sl e R
E. ] LA MR
L ol
REK A T
VBR : W : : i :
300 ms HE S S S I
CEMTER 983, 40006 MHz SPAN 26,489 _kHZ

Figure 4-7 AM Signal With a High Modulation Frequency
and a Small Modulation Index

m [%]
100 \\ . ;
™.
10 \\
1 ™.
\\\
™.
0.1 \\
0.01 ™
0 -10 -20 -30 -40 -50 -60 -T70 -80
Ess -BE . [dB]

Figure 4-8 Side Band Level: Relationship Between the
Carrier Level (Egg — Ec¢) and the Modulation
Index m {%)
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4.3 Measuring FM Signals

4.3 Measuring FM Signals

Common FM wave measurements include the
following:
& the carrier frequency fc
the modulated wave frequency fm

¢ the frequency shift Afggak
o the modulation index m
® the occupied frequency bandwidth.

The FM modulation index m can be expressed as
Adpeak /fm. The modutation index m or frequency shift
Afpeak Can be obtained by varying the modulation
index and determining where the carrier is at a
minimum {see Figure 4-9 {a) and (b)). For example, the
second sideband is the minimum in Figure 4-3 {a). This
corresponds to the third peak in Figure 4-9 (b), which
indicates an m vatue of 5.6 along the Figure’s x-axis.

If the modutation frequency is too low to be analyzed
sufficiently from the spectrum, the anaiyzer can display
the amplitude change from the FM composiie of the
input signal using the IF bandpass filter slope. The
modulated wave is then displayed on the screen. (See
Figure 4-9 (c).)

If the modulation frequency is low, set the analyzer's
horizontal axis to zero span mode so that it operates as
a fixed tuning receiver in the time domain. You can
then measure along the time axis.

If the modulation frequency is high, measure along the
frequency axis and determine the modulation freguency
from the frequency of the side band.

If the modulation index is small (0.8 or less}, determine
m from the relationship between the carrier level and
the first side band level given in Figure 4-4(b).

4-11

50kHz/div.

T Carrier
fm=50kHz mw=5.6
Afpeuk: fmxmn = 112kHz

{a) FM wave spectrum

1.0+

0. 8-

0.4+

2.404 . B.653 . 14.93
5.520 11.79
{b) Carrier amplitude
change against
the modulation index

Waveform on
the CRT dispfay

AWANA
AV

: IF B8PF
F characteristics
|

Fivi wave spectrum

{c) Direct view of the
modulated wave
fm of the FM wave

Figure 4-9 Measuring an FM Signal
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4.3.1 Measuring FM Signals With Low Modulation Frequencies and High
Modulation Indexes

Procedure

@ Center the signal carrier.

Press | CENTER FREQ | and use the step keys or data knob to set the center frequency.

@ Set the resolution bandwidth to at lsast three times the modulation frequency.

Press | CPL

and use the step key to set the bandwidth.

@ Set the signal peak at the reference level.

Press | REFLEVEL and use the data knob to set the signal’s peak at the screen REF
line.

@ Turn ZERQO SPAN mode on.

.
Press | FREQSPAN |} ZEROSPAN |.

® Adjust the center frequency so that the demodulated signal is at the center of the screen.

Press | CENTER FREQ | and use the step keys or data knob to position the wave.

® Set trigger mode to VIDEO.

Press | menu

Pressi CPL |}  SwP
1
1

® Set the marker at the demodulated wave peak.

Press| Peak |.
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4.3 Measuring FM Signalis

@ Set the delta marker on the adjacent peak.

e “t
Press| ON || AMKR | and use the data knob to position the delta marker.
a i
Set | 1/AMKR | to ON to obtain the modulation frequency fm.
I ONJOFF |
| e A
1
Note: fm —_—
T(s)
Tue Mar 24 16:46:21 1992 MR 12
REF -7.1 dBm ATT 18 dB Aview B blank
18dB/ I —— U,
R
4 HKR ;\ h

1/{]7 MkR
296.6 Hz

3. 44 dB

CENTER 993, 000800 MHz

SPAK ¢ Hz

COUNTER -

SIS TR
OV

NOISES
X

dB DORN

NEXT MER

Figure 4-10 FM signal With Low Modulation Frequency

4-13

fm =300.4 Hz
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4.3.2 Measuring FM Signals With High Modulation Frequencies and Small

Modulation Indexes

Procedure

@ Set the frequency span to a range between two and ten times the modulation frequency.

Press | FREQSPAN

and use the step keys 1o set the span.

@ Set the carrier frequency to the center freguency.

Press | CENTER FREQ

angd use the data knob to set the center frequency.

@ Set the marker at the carrier peak.

Press | Peak

Set the delta marker at the peak of the adjacent side band.

Press| ON |1 AMKR
!
1

and use the data knob to position the delta marker.

The frequency indication of the delia marker is the modulation frequency fm.

lve Mar 24 16:53:37 1992 DELTA
REF 8.9 dba AIT 16 dB Aview B blank
1648/ I ‘ - R
A MARKER
e 1.15 kiz
4 MER L 11,38 @B | 7y
3016 kgl A g
T ../,’. \ R
5 e
[
; ;
By Vo
300 Bz oo
VBY |
300 Hz .
S¥P i :
B gy — L : :
TENTER 983, Pp400 MHz SPAN 18,40 kHz

Figure 4-11 FM Signal With High Moduiation Frequency and
Small Modulation Index
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4.3.3 Measuring FM Signal Peak Shifts (£ fpeak)

Procedure

@ Set the resolution bandwidth high enough to include the main side bands (at least five

fimes greater than the moduiation frequency).

Press | CPL [, REW i and use the step key {o adjust the resolution
1
1

\ bandwidth.

@ Center the carrier frequency.

Press | CENTER FREQ | and use the data knob to adjust the frequency.

@ Set the frequency span slightly larger than the peak shift so that measurements can be

made easily.

Press | FREQSPAN

and use the step keys to adjust the frequency span.

@ From the waveform, determine Afocak 1o peak @and m using the following formulas:
p p

Atpeak= % Dfpeak 1o peak

= AN PR
fm
Toe Mar 24 16:50:09 1992 DELTA
REF §.%& dBe ATT 18 dB i_viex B_blank
1448/ - .
' P 4 mager | N
| ‘ 360 kHz | T
4 MER : : D.#8 dB T
FIVED MR
Vel
4 B
g
REY
3 kHz
L L [S—
10 kiiz e
kil | : : : o
0y : I ]
CENTER £15 MHz SPAN 20,80 iz

Figure 4-12 FM Signal With Small A fpeak

4-15

&  When Afyga is small:
in this example, Afpeak to peak
= {delta marker frequency)/2
= 2.26kHz

Afpeak= % Afpeak 1o peak = 1.13kHz
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: ®  When fpeq is large:
Toe War 24 16:56142 1992 TELTA .
B L e ATT 18 dB A_vien B blark In this example, fpeak to peak
B ‘
P ; 4 MARKER = (delta marker frequency)/2
481 kHz
A MKR 106 dB =374kHz
481 Xz | :

Afpeak = % Afpeak to peak = 187kHZ

I R N RS 1
8
CENTER 843,000 ¥Hz SPAN 1,068 MEz

Figure 4-13 FM Signal With Large A fgeax

4.3.4 Measuring Small FM Modulation Indexes

If the FM wave modulation index m is 0.8 or below, the following approximation holds:

_ 2Esg Egg : 1st side band level
m= Ec Ec : Carrier level
Procedure

@ Set the center frequency and the frequency span so that the carrier can be viewed
easily, and set the carrier level to the reference level.

Press | CENTER FREQ | and use the data knob to adjust the center freguency.

Press | FREQSPAN | and use the step keys o adjust the span.

Press REF LEVEL and use data knob to set the carrier to the reference level.

@ Write down the carrier frequency fc (from the center frequency indicator) and the carrier
level Ec {from the reference level indicator). {See Figure 4-14.)

@ Move the deita marker to the first side band and write down the frequency fgg and level
Esg (from the delta marker indicator).

-
and use the data knob to position the delta

Press | Peak ON !
I marker on the first side band. (See Figure 4-
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@ Calculate the FM modulation index m using the following formula:

m=2><§sl3--—=lm_:;-1 Esp-Ec+*B
Ec 20

& Calculate the modulation frequency fm using the following formula or from the delta

marker frequency indicator:

fm=1{gp - o1

® Calculate the frequency shift fpeax using the following formula:

AN fpeak =m Xfm

Tue Mar 24 17:81:23 1992

REF -7.7 dfa : 41T 18 dB Aview B blank
18dR/ e .
[ ! UARKER

903, 00010 MHz

CENTER |
03 20082t .
-

CENTER 903, 99000 Wiz SPAR 10,90 kHe

A
e Il

| MEXT HESU

Twe Mar 24 17:02:03 1992 DELTA
REF -7.7 dbe ATT 18 dB Aviex I_blank
104/ - - NORHAL
I T
P E sichin) M0
: -ig. B ,
3.13 kHZE' e ‘}ﬁ\ e
J17 | -
H H FINED M
/: \ | o
| ; \‘i 174 MR
X ‘ \( I
RB¥
08 Hz
VBE b e
ELLI P
S¥P ; ; ; ;
I as - : - - - —
CENTER 903.20008 MHz SPAN L8.88& kHz

Figure 4-14 FM Signal f; and E¢
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Figure 4-15 FM Signal fgg and Egg
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4.4 Measuring Pulse-modulated Signals

The spectrum analyzer can analyze pulse-modulated waveforms and display the higher harmonics and
dominant wave contained in the waveform. As shown in Figure 4-16 (a) and (b), converting the time-
axis view of a pulse-modulated wave into the frequency-axis view gives a spectrum distribution having
an envelope centered at the carrier Fc.

The following measurements are commonly made for pulse-modulated radar waves:
¢ Pulse width {r)
Carrier frequency (fc)

& Poak power (Ppeak)
® Average power {Pave)
# Puise repetition frequency (PRF)

Main lobe

r\ ,\ Side lobe
V *! ! |

T 1 : - t
Ts — fle 1 l
PRF
A
Side lobe side lobe
fe-i/ ¢ fetl/ =
{a) Displayed on time axis _ (b} Displayed on the frequency axis

Figure 4-16  Pulse-modulated Signal

CAUTION

1. The analyzer's maximum allowable input level is +30 dBm and 0 VDC when the input
attenuator is set to 10 dB or above. Use a coupler to attenuate pulse-modulated radar waves
that have large peaks before feeding them into the analyzer’s input connector.

2. Since the analyzer's mixer input level is -10 dBm, set the input attenuator so that
Poeak= —10 dBm. To prevent mixer saturation, lower the input attenuator by 10 dB intervals
starting at 50 dB, and find the minimum aitenuator value that does not lower the signal level.
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(1) Pulse width {z)

The pulse width t is equal to 2 divided by the width of the main lobe, or the inverse of the width
of a side lobe {see Figure 4-16). Set the resolution bandwidth in the range described below.

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

(2) Carrier frequency (F¢)

The pulse width = determines how accurately the carrier frequency (fc) can be measured. If z is
small, the main lobe of the signal spreads out and deterrmining the center becomes difficult. To
display the center accurately, set SPAN/DIV wider than 1/ z. This gives an accuracy equal to
the center frequency accuracy at the SPAN/DIV specified.

(8) Peak power (Ppeak)

The indicated amplitude is proportional to the resolution bandwidth if the resolution bandwidth of
the spectrum analyzer satisfies the following condition:

Pulse repetition frequency {PRF) X 1.7 = Resolution bandwidth = 0.2/7

Under this condition, the relationship between the actual peak power Ppeac (dBm) and the
indicated amplitude P’peqx (dBm) can be expressed as follows:

Ppeak = P'peak — « (dB) « Pulse attenuation factor
o (dB)=20log (r X 1.5 X ABW)

(4) Average power (Paye)

The average power Pave (in dBm) is determined as follows.

Pave = Ppeak X PRF X ¢ PRF: Pulse repetition frequency (Hz)
77 Pulse widih({s)
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4.5 Measuring Occupied Bandwidths (OBW)

The analyzer's OBW feature lets you caiculate the occupied bandwidth of trace A for testing
communications equipment. You enter a percentage, and the analyzer marks the frequency range that
percentage of the signal lies in. The percentage is the ratio of the occupied bandwidth to the entire
power spectrum, and can be set from 10.0% to 99.8%. The initial value is 99%.

NOTE
1. To reduce calculation errors, adjust the reference level and span so that the signal’s
amplitude is above 50 dB and the span is about three times the occupied bandwidth.

2. To minimize measurement errars, set the analyzer's resolution bandwidth to below 3% of
the occupied bandwidth.

3. If the signal is noisy (especially if the modulated wave is a false aural signal), set the trace
detsction mode to SAMPLE to minimize errors.

(1) Measure the OBW as follows. (This example uses a center frequency of 902 MHz, a
frequency span of 50 kHz, and an RBW of 300 Hz.)

@ Center the trace A signal. Set the frequency span to three times the occupied bandwidth
and set the resolution bandwidth to below 3% of the occupied bandwidth.

Press |- A |l WRITE |,
1 ]
1 ]

Press | CENTER FREQ 9 0 2 MHz |.

Press FREQ SPAN 5 0 kHz |.

Press | CPL | [Data Setting].

Press | RBW i3 0 0 Hz
I 1
I 1

e MEmmm b
Press |wmews [  TRACE il SAMPLE .
! DET N ;
Loy o mo I O )
@ Measure the occupied bandwidth.
UTIL
| et -1
Press | SHIFT 3 | OBwW i
1 i
e d
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When the calculation is complete, the occupied bandwidth and the carrier frequency
(Fc) appear at the upper right of the screen, and markers are set at the ends of the
occupied bandwidth.
For example, if the ratio is 99.0%, the markers are set at 0.5% and 99.5% of the
entire displayed power spectrurn.

REE 3.1 dBn

tedB/

0BH %
98.0 &

Bed Yor 15 13:13:30 1392 UTIL 12

ATT 2% dB Aovies Bolank

g
0B¥, te
5,30 Kz
319.99932 WHz ADT SETLP
e e it SPAES

""" o ADT GRaEt
C

PR

NEAT MENU

SPAN 8.0 kHz

Figure 4-17 Measuring the OBW

@ If needed, change the OBW-to-power-spectrum ratio using the numeric keypad. For
example, you would change this ratio to 80% as follows:

Press

Prass

vt
“Shier || 3 |1 oBW
i
o
8 0 GHz

4-21

1o display the occupied bandwidth.

10 set the ratic to 80%.
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4.5 Measuring Occupied Bandwidths (OBW)

{2) How the Analyzer Calculates the Occupied Bandwidth

The data on the analyzer screen consists of 701 points plotted along the frequency axis. If the
voltage of a point n is Vn, then the total power P of the portion of the signal represented by all
points is:

RYP .
s ¥n< (R: Input impedance)

The following expression is satisfied if the sum of the powers over the interval from the screen
left end to the Xth point is 0.5% of the total power P:

X
0.005P=3 Y¥n2

R (When the ratio is 99.0%)
n=1

The following expression is satisfied if the sum of the powers over the interval from the screen
left end to the Yth point is 99.5% of the total power P

M <

0.995P = V?"a (When the ratio is 99.0%)

o
#
—

Since the occupied bandwidth is the portion of the band from .005P to .995P, the analyzer finds
the occupied bandwidth by solving the above two equations for X and Y, and substituting these
values in the following exprassion:

OBW [Hz] = fsa%%‘f_& {Fspan: Frequency span)
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4.6 Measuring Adjacent Channel Leak Power (AD.J)

The analyzer's adjacent channel leak power feature lets you calculate how much a signal in one
communications channel leaks into adjacent channels. To measure the adjacent channel leak power,
the analyzer determines the total power over a specified bandwidth and calculates the ratio of the
power in each channel to the total sighal power.

e m—— A | i |

The analyzer provides two types of leak power: ' ADJPOINT | and | ADJGRAPH |

measurements: | | ! '

e om e e o wl L o o o s o e — a

ADJ POINT : Measures the leak power of the upper and lower channels. (You specify the
channel spacing.)

ADJ GRAPH : Measures the leak power of all channels in the bandwidth specified and

displays the result as a graph.

NOTE

1. The analyzer's dynamic range is lowered if the signal level is much lower than the reference
level.
Use a span four or five times the channetl spacing of the radio.

2. To minimize measurement error, set the analyzer’'s bandwidth to less than 1/40th of the
specified bandwidth.

3. If the signal is noisy (especially if the modulated wave is a false aural signal), set the Trace
detection mode to SAMPLE to minimize the error.

{1) Measure the leak power as follows. (This example uses a center frequency of 902 MHz, a
freguency span of 50 kHz, and an RBW of 100 Hz.)
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@ Center the trace A signal and specify the frequency span and resolution bandwidth values .

3 re——T=======" al
Press|~ A |} WRITE |.
t A i
S U S Jd
Press | CENTER FREQ 9 0 2 MHz
Press| FREQSPAN 5 0 kHz
| e 1
Press | CPL |} RBW A 0 0 Hz
i I
o -1
Press| REFLEVEL and use the knob to move the signal into the vicinity of REF.

@ Set the Trace detection mode to SAMPLE.

[ pfmaiesinie M —————— i
Press| menu |} TRACE 11 SAMPLE ;.
; DET 3 i
[ [ RV g o
o T e s = l prrmmmm—————
@ Touse, ADIPOINT | follow paragraph (a). To use | ADJGRAPH
i 1 3
b J b
FE—m—_—————— =
(a) Using | ADJPOINT |
| 1
b e J

{a-1)  Set the marker to the frequency of the specified channel.

Press MARKER ON 9 0 2 MHz

(a-2)
channel spacing.

-
' ADJSETUP ! to select CH SP.
I CHSP/BS !

Press EéHIFT 3

Press 1 2 . 5 kHz

follow paragraph (b).

Select the adjacent channel leak power mode and set the specified bandwidth and

-
Press | ADISETUP | to select BS,and press| 8

5 kHz

' CHSP/BS !

4-24
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(a-3) Measure the adjacent channal feak power.

| it a7
Press | ADIJ -

' POINT !

| R R o

The marker indicates the point of the specified channel frequency * channel
spacing. The power ratio of the upper adjacent channet against the lower
adjacent channel is displayed in the upper rlght carner of the screen.

I I
This calculation repeats every time ! I is pressed.
' POINT |
| Ve g —l
Fed Mar 23 13:12:29 1992 CIIL 172
REF 3.1 dBn AT 28 4B Axviow Bblak
£/ : e -
AD] (LR, L0E) ‘
ADJ BS RO
-63,80 d5
: RO L) 111
§.56 kHz : : L]]SP/K
-
Pl
[ 4F]
ﬂ??
1 kHZ ......... ] hK
1t kHz .
SEP | M | ; NENT HEAL
360 ms —— - : ‘
CENTER $20, 1608 SPAY 36,0 khHz

Figure 4-18 Measuring the Adjacent Channel Leak Power (ADJ POINT)

NOTE

Before using ADJ POINT, set the marker to the frequency of the specified channel as
described in step (a-2). This function will not operate if the channel spacing and the
specified bandwidth are not set or are set incorrectly.

After measurement, the marker function automatically enters delta marker mode. Before
taking a measurement, remember to set the marker tc the specified channel frequency.
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(b-1)  Select adjacent channel leak power mode and set to specified bandwidth (BS).

Utk .
Press [ BHIFT || 3 |! ADJSETUP ! to select BS.

! CHSP/BS |

Lo ot o r e o o
Press| 8 . 5 kHz to set the specified bandwidth.

(b-2) Measure the adjacent channel leak power.

-
Press | ADJ .
| GRAPH |

The result is displayed on screen B. The result is displayed every time the key is
pressed.

(b-3)  Use the deita marker to measure the adjacent channel leak power with the
channet spacing displayed.

Press | ON 9 0 2 MHz | and set the marker to the
specified channe! frequency.

| e a

Press| AMKR | and use the data knob, step keys, and numeric keypad to
| | set the adjacent channel frequency.
L o o o o -

Press 1 2 . 5 kHz

The adjacent channel leak power ratio is displayed in the upper right corner of the
screen.
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4.6 Measuring Adjacent Channel Leak Power (ADJ)

Fod War 23 13:28:21 1992 DELTE

FI{E’iB.j.l dBa Aovier Bview

Han: .

¢  yemere | MRWL
J MARKER WE

i 12,38 kHz

i MER —

“£5.25 db
12.50 kHig - oo DR | i}

FINED MR

YA
LOUANR
% ]
OL3tdBe - o o
RER
1 kHz
YBR
18 kHz
SEP
Jf8 os

©OCENTER $20, 10060 ¥z SPiN 38 KBz

Figure 4-18 Measuring the Adjacent Channel Leak Power (ADJ GRAPH)

NOTE

This function will not operate if the bandwidth is not set or is set incorrectiy.

{(2) How the Analyzer Calculates the Adjacent Channel Leak Power

The data on the analyzer screen consists of 701 poeints plotted along the frequency axis. If the
power of point n is Pn, then the total power P of the portion of the signal represented by all
points is:

701
PIW] =3 Pn

n=1

If X is assumed to be the specified bandwidth (BS), the adjacent channel leak power at the
nth point from the left end of the screen is determined by:

Ax
n+ ]
Papy [db]=10logip = 1
2
P

JAN

(n - A—-.-——Qx = Start frequency and n+ —2& = Stop frequency)
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4.7 Analyzing Burst Signal Spectra

You can analyze burst signal spectra using the analyzer's gated sweep function. Burst signal
measurements are often necessary when working with magnetic tape equipment such as VTR, 8mm
video, and digital audio tape (DAT) equipment.

To analyze a burst signal spectrum, use the gated sweep control terminal (the GATE IN terminal on
the analyzer's rear panel) for gate control. The sweep starts at the TTL level "High" (or Open) and
stops at "Low".
Set the input signal and the gate control signal as specified below.

Input signal ——

DAt Atz Aty
Gate control | ' ‘ E

signal
RBW

3 MHz, 1 MHz 300 kHz 100 kHz 30 kHz 10 kHz
Aty 2us 15 us 20 us 50 us 180 us
or more or more or more or more or more

Ats 1 p8 or more

Aty 1 48 or more

Note: When measuring noise, set the detection mode to SAMPLE.
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4.8 Measuring with Tracking Generator (R3365A/3371A only)

The operation for amplitude-frequency characteristic measurement and amplitude linearity
measurement, using a tracking generator, is explained as follows with actual measurement examples.

4.8.1 Examples of Amplitude-frequency Characteristic Measurement

{1) The Operating Procedure

® Turn the tracking generator ON, and enter the output level.

Prass| TG

.
OUTPUT | and use the numeric keypad, step keys
i
|

or data knob to set the output level. (enable by 0.1 dB step)

@ Enter the center freguency, frequency span ang reference level,

Press | CENTER FREQ | and enter the center frequency with the numeric keypad, step

keys or data knob.

Press | FREQ SPAN | and enter the center frequency with the numeric keypad, step keys

or data knob.

Press | REF LEVEL | and enter the reference level with the numeric keypad, step keys or

data knob.

NOTE

In resolution bandwidth < 100KHz, the tracking generator should be operated after pressing the

! FREQ 1: to compensate tracking error(level error caused by differences between the output
1 1
| CAL '

frequency of the tracking generator and tuning frequency of spectrum analyzer).
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@ Set up the test cables and feedthrough adapter as shown below in Figure 4-20.

The through frequency characteristics are displayed on the screen.

Lt

PHORE

TG OUTPUT

-1048w

TNPUT J

300
+30d8a WAX 0¥ DC

Pt N

— feedthrough adapter

Figure 4-20 Connecting with Through State

@ If an error caused by the freguency response of cables spectrum analyer etc, is not

regligible,then you should compensate it as is described in step (2) later on.

® Set up the DUT and test cable as shown in Figure 4-21.

4-30
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—J TG OUTPUT ~ _TNPUT

e

“104Ba

~T

N

e ———— cable A

Figure 4-21 Connecting with DUT

CAUTION

When the Input and output impedances of the DUT are other than 50}, make sure to match the
impedance of the DUT.,
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(2) How to compensate the frequency characteristic based on display line.

This procedure shows how to compensate the frequency characteristics of the analyzer and
the frequency characteristics of the measurement cables.

CAUTION

IF you change the function data (center frequency, frequency span, and reference level etc.),
which has adited the normalization reference then the normalizatation may not operate
correctly.

In this case, exscuie the normalization from the start.

This operation does not compensate the slectric wave leugth of cable phase-delay etc.

@ Select the trace A mode (or B mode).

Press|" A |r " B ).

@ Set up the test cables and feedthrough adapter as shown below (Figure 4-22)

- TG OUTPUT INPOT J

- 200
oo o

~ CAL OUT
ot | (D) PEoB : @
©

e cable e

- feedthrough adapter

Figure 4-22 Connecting with Through State
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@ Make sure of the position of the trace on the display, and adjust that position to the suitable
grid area as is shown below in Figure 4-23.

Press the| REF LEVEL ] and use the step keys or data knob to adjust the values.
Vod Sep 2 $9:37:47 1992
REF 8.2 din ATT 18 ab Awrite B_blank
18dR/ e e

RI¥
3 Mz i
VY i
I uHz
5¥P i
8 ps

START £ iz

STOP 3,688 5Hz

Figure 4-23 Trace of the feedthrough characteristic
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@ Display the display-line on the screen and move it near the trace .
The analyzer can operate on a wide dynamic range when the display line is close to trace.

Press[© A | |NORMALIZE | | DSP LINE
i A ! ON/OFF !
b e e e = = [ g — o

or P 8 | 'NORMALIZE || DSP LINE '
i A 1! ON/OFF !

and use the step keys or data knob to adjust the display line.

Vod Sep 2 09:38:47 1992 HORM
}{ZES ?.9 dbn. . ATT 10 dB A write B blank

L SORM .
SR I B .

e i

DSPLNE | . . |]

RN
|

IHSTA

RERM

[T
RES i :
I L SV ST R
vE . S

G 071537 NS N S S S R

TS N S R S Y K
63 75 ool liooiooioooo ]
START 8 Hz STaP 3,689 LHz

Figure 4-24 Display the Display-line and the Trace
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® Compensate the frequency characteristics.

.
Press| NORM A NORM A | .
SAVE CORR UK/ OFF !

i
1
R e il B e e e e L =5

Y Y A

REF 9.9 dBm ATT 14 db Anore B_blank

Wed Sep 2 89:39:42 1392

DSP LIKE 1
-1@.48 dBm- -

(L -10.9 dia |-

KAW
3 Mz
YB®
3 YH=z
S¥P
60 s

START & Hy

STOP 3,680 GHz

HORK

NORK .
R

‘ﬁ/ 0F
MR
SAYE O

FREV b

-
® Press!| NORMA ! to cancel the compensation mode.

' ON/OFF !

(3) How to compensate the frequency characteristics using the "Through correction” function.

This function compensates the frequency characteristice using tracking generator on 38 point
in frequency range of 3.6 GHz. The compensation is available, If you edit the data such as
center frequency, frequency span and reference level.

NOTE

This compensation is not preferable to compensate the rough frequency characteristics.
Therefore, compensate the frequency characteristics based on the display line.
This compensation does not compensate the electric wavelength of cable phase-delay etc.
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D Press| TG : THROUGH
! CORRECT

e TG OUTPUT
50¢
B _ OUT
woe| (D z%%%% "“‘
lOdB-
Bt
e ——— - cable S
L ) .
(. |

144B/

RB¥
3 ¥Hz
LEiL
1 Wiz
S8
I T

REF 0.8 dBn ATT 18 dB dogrite B hlank

Fad Sep 2 9%:38:11 1992

o T

START @ 1z 31 L‘P ,3 ﬂﬂ %-ff
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| EXECUTE |

Wod Sep 2 §9:39:51 1992
REF 4.0 dB= ATT 10 dR # pore B_blask
T0dBS e ]

DSP LINE | :
-10.6 dBp -

M. -16.8 o ;-

REy |
3oz !
YRy 1
3 Wiz
S¥P

od s

STaRT # Wz

P o]
@ Press ! THRU CORR ! to cancel the compensation mode.

1 ' 2

PR

K/ OFF |
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4.8.2 Examples of Amplitude-Linearity Characteristics Measurement

{1} The Operating Procedure

@ Turn the tracking generator ON to enter specify the output-level and sweep-time.

POWER

Press| TG ' |
! SWEEP |

o
I START | and use the numeric keypad, step keys
IOLEVEL !

or data knob to set the output level. (enable by 0.1 dB step)

@ Set the stop level in the same way.

Press| STOP I and use the numeric keypad, step keys or data knob to set the
[ LEVEL |
L |

stop level.

@ Set up the test cables and feedthrough adapter as shown in the figure below.
The display will show the thrugh linearity {(without DUT).

&= —/ TG 0UTPUT ——, [KPUT '
09 ] .
— ' _
CAL OUT
| PHONE @ TRoBE (@ @
23y \'- ‘ X
\ -1048a
-
L« ———  cable -
. k—’__{ i
\}j_, feedthrough adapter

@ If an error caused by the output level linearity is not negligible, you should compensate it as
described in step (3) (later on).
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® Remove the relay connector and connect a compensation device (DUT) as shown below.
Start the measurement.

| TG OUTPUT
_"Ex) |

-, .
mowe | () o | AL
©

— Sioma

be—————  cable -

——{ ot}

{2) How to use the gain-compression display-function and reference line

The gain-compressin display-function which is an exclusive function for power sweep mode is
explained as foliows.

-
D Press| TG and turn the reference line

X
m
n
£
=
m

On.
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"i and use the numeric keypad, step keys or data knob to set the

slope of the reference line.

Vod Sop 2 10:63:49 1990 REF L

REF 26.9 dén AIT 3¢ dw fwrite B blark
548/ - e ey
ISR SR SO S 4 B
REF LIRE DFFSET -
159 dp b wrid
/’.,);ns.
P
S A
CF 1.990500389 Gz
k¥
ETY: k[gz% Ch e e e
‘-"Efﬂ ) ; HARKER (X,7V)
3 Hzb oo -3 0L dBE Y oo
ST 3091 don | ¥
STROLVE =130 dBa SIPOLYL B dbe
Fmmm ] .
@ Press 1 QFFggET | and use the numeric keypad, step keys or data knob to set the
3 |
b mmmm e A

offset value of the reference line (enable by 0.1 dB step).
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@ Press | TG :rmﬁ(_)-\}\;ép-i"] ! _E;Jé' -NT{('F—%— 1 and use the numeric keypad, step keys or
| SWEEP || :

data knob to set the compression level (enable by 0.1 dB step). The gain-compression is
displayed on the screen.

¥ed Sep 2 16:34:85 (992 Px K
REF 20.¢8 dbn ATT 39 d Aview Blank
3di}f 777" T ‘ - o ':' ST T mmmm e mI __ "_S"_"_"_I P'de NE
i EXECUT
Pxdd MER | S e e
LB [ b ] R
N :,:.fr‘-".::;:’ﬂrﬂ‘ : M i ..‘..A,‘L.,Z.'
: : /‘,.-*" i .
(1 1508006605 ke |
R -
173 N T WARKER (X,Y) !
390 ki o SRR 140 BN e
see L 7,422 dpa | M
iR LY -28.0 (e SIP UYL 8.0 die

{3) How to compensate the linearity characteristics

The procedure on how to compensate the linearity of the spectrum analyzer using the power
linearity calibration function is described as follows.

NOTE

If you change the function data {center frequency and reference level etc.), the calibration may not
operate correctly. In this case, execute the calibration again from the start.
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@ Set up the test cables and feedthrough adapter.

H bd ‘TG OUTPUT e | KPUT J

- =00
500 \30sa AR 0% O
3

:1
PHONE @ [],’%%2% CAL OUT @
ke

ARL-2--TH

@ Press | TG
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4.8.3 Caution on Operations of Tracking Generator

(1)

(2)

@ On CRT display, the

Dynamic Range

@ The dynamic range to be measured is restricted by the maxmum. output level of the TG

section and the noise floor of the receive rsection. As the ‘RBW absolution range width’
and the ‘noise floor of the receiver section’ are decreased, so the dynamic range will
increase.

However i the RBW in raised to its maxmum and the local signal transmittion of the TG
section to the receiver section is leaking, then sometimes the noise leve! will not fali and
the dynamic range will not be extended.

if the transmition loss of DUT (including loss by the missmatching circuit) is lange, the
measurement dynamic range will be decreased in propottion to further loss. This problem
can be solved by inputting to or outpuiting from the DUT with an amplifier.

The position of the amplifier (input or output) is selected according to the DUT conditions.
The characteristics of the amplifier (gain, flatness, noise exponent, output level at 1 dB
pressure point, input/output VSWR) should be known in advance.

@ Make sure the output level of the tracking generator is not too much. If so decrease it.

Time Response

message which indicates whether the level is correct or not

is displayed. When measuring frequency characteristics with this device, this
display is ignored.

This message shows whether IF filter correctly indicates the level for sufficient response to
time by the combination of settings for | FREQ SPAN |, | SWP | and |RBW .

When the signal leve! which is provided from the measuring device output edge to the main
body of the spectrum analyzer changes a bit the display is correct in some cases

regardless of the message.

When the signal level which is provided from the measuring device output edge to the main
body of spectrum analyzer changes alot suddenly, care is taken for the time response of
the measured device since this IF filter can not be received.

In this time response, when the characteristics displayed on the screen not changed by the
switch of SWP, this IF filter and the measured device are sufficiently respondeding. If it is
changed by the switch of SWP, SWP should be delayed and the Span (frequency sweep
width) should be decreased until the characteristics on the screen donot change.
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(3) Prevention of over voltage applying to TG OUTPUT connector

The voltage of +10V or more and electric power of +15dBm or more should not be applied.
{The TG may be damagead.)
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5. KEY FUNCTIONS

This chapter explains how to use each of the analyzer’s keys. As you read this chapter, try using the
various functions described (use the 25 MHz calibration signal on the front panel as a convenient
signal source). Appendix 3 lists the analyzer’s menus and shows how to access them.
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5.1 Basic Key Functions

The basic key section on the front panel contains the center frequency, frequency span, start and
stop frequency, coupling, reference, and menu keys.

CENTER FREO | SWEEP

FREQ SPAN

oo |smee] |
rer Lever | [venl

5.1.1 Center Frequency

The CENTER FREQ key, used with the SPAN key, sets the frequency range the instrument will
measure. You can also use the START and STOP keys o accomplish the same task.

Tue Mar 24 99:44:38 1992 CENTER

REF 0.8 dBa ATT 18 db 4 view B_blank
18dB/ - : - - . - OF STEP
: L 1L
CENTER : :
o S| TREQOES

1

MIX EXT

N

CHSTER 4,150 GHy SEAN 330 i
Canter Frequency

Figure 5.1-1  Center Frequency

CENTER FREQ Use the CENTER FREQ softkey to set the center frequency. When you
press this softkey the menu shown below appears. The center frequency
can be from 0 to 8 Gz for the R3265, and from 0 to 26.5 GHz for the
R3271 (the screen shows the current setting). Display resaiution
depends on the span, as shown in the following table.

NOTE:

if span mode is set to LOG, you cannot modify the center frequency. Instead, use the
START and STOP keys to adjust the frequency range.
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Table 5.1-1

Center Frequency Display Resolution

Center Frequency Display Resolution

1 MHz  (Spanz=1000 MHz)
100 kHz (1000 MHz > Span =100 MHz)
10kHz {100 MHz>Span =10 MHz)
1kHz (10 MHz>Span=1 MHz)
100 Hz (1 MHz>Spanz=100 kHz)

10 Hz {100 kHz>Span =10 kHz)
1Hz (10 kHz>Span=200 Hz)
1Hz (Span=0 Hz)

(1) Center Frequency Menu

CENTER FREQ

CESTEP !
AUTO/MNL !

FREQ OFS !
ON/OFF !

L

Use this softkey to set the step feature to automatic or manual. The
step feature lets you conveniently step through the frequency range
while maintaining a constant span. The step size is the amount by
which the center frequency shifts when you press the step keys or
rotate the knob. Select MNL (manual) to set the center frequency step
size (the screen shows the current step size). Select AUTO to use a
step size of 1/10 of the span setting.

Use this softkey to turn the frequency offset ON or OFF. You can use
this feature to make relative frequency measurements. Select ON to set
an offset frequency in the range from 0 to # 100,000 MHz. If the setting
is smaller than the display resolution, the value of the display resolution
is used instead.

Center Frequency (Display) = Center Frequency (Specified) + OFFSET

Select OFF to cancel the offset.

Press this softkey to operate the analyzer using its internal mixer.

Press this softkey when using an external mixer to drive the analyzer.
(You can set the center frequency in the range from 12.4 GHz to 3256
GHz when using an external mixer.) The condition setting menu
described below appears when you press this key.
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10 MHz REF
INT/EXT

Use this softkey to select the frequency reference the analyzer will use.
Select INT to use the analyzer's internal frequency reference. This
reference has an accuracy of +2x10-8 /day and £ 1X10-7 fyear.
Select EXT to use an external frequency reference connected to the
10MHz REF IN/OUT terminal on the rear panel. The accuracy of the
external reference determines the accuracy of the analyzer. The
accuracy of the external reference should be +5X10-6 /day, and the
output level should be within the range ~5 dBm to +5 dBm.

CAUTION

When using the analyzer's internal frequency reference, remove the external

reference source from the rear panel terminal, or spurious signals will be generated.

source.

When using an external frequency reference, be sure to connect the reference

(2) Setting the External Mixer Conditions (This operation cannot be used in the R3265A.)

Using an external mixer lets you increase the frequency range of the analyzer up to 325 GHz.
To use an external mixer, set the mixer conditions and enter mixer correction data as described
next.

CENTER FREQ

AMPTD

Use this softkey to adjust the mixer bias if the external mixer bias is

positive. Set the bias with the data knob, step keys, or numeric keypad,
ENTER

Hz

and press . The current value of the bias appears in mA in
the active area at the upper left of the screen.

Use this softkey to adjust the mixer bias if the external mixer bias is

negative. Set the bias with the data knob, step keys, or numeric
ENTER

Hz

keypad, and press . The current value of the bias appears in
mA in the active area at the upper left of the screen.

Use this softkey to enter the external mixer’s conversion loss and
frequency characteristics corrections. When you press this key, the
menu described below appears for vou to use to enter the correction
data.

5-4 Jan 20/24




R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.1 Basic Key Functions

BAND

BAND LOCK
ON/OFF

SIGNALID
ON/OFF

"
1
1

t

Use this softkey to set the frequency bandwidth of the external mixer
being used. Table 5.1-2 shows aliowable frequency bandwidths.

After you press the softkey, use the data knob, step keys, or numetric
keypad to select the bandwidth. When using the numeric keypad,
specify a band number from Table 5.1-2. The band number and the
mixing degree (N) appear in the active area in the upper left portion of
the screen, and the start and stop frequency automatically adjust to the
new frequency range.

Table 5.1-2 Allowable Extarnal Mixer Frequency Bandwidths

Band No. Frequency Range (GHz) Mixing Degree (N)
1 12.4 t0 18.0 3
2 17.0t0 26.5 4
3 22.0 t0 33.0 5
4 26.5 to 40.0 6
5 33.0 to 50.0 8
6 40.0 to 80.0 8
7 50.0 to 75.0 10
8 60.0 to 90.0 12
8 75.0 to 110.0 14
10 90.0 to 140.0 18
" 110.0 to 170.0 22
12 140.0 to 220.0 28
13 170.0 to 260.0 34
14 220.0 to 325.0 42

Use this softkey to turn the BAND LOCK ON or OFF. When BAND
LLOCK is ON, you can set the center frequency and the start/stop
frequencies only within the frequency range specified using the BAND
SELECT softkey described above.

When BAND LOCK is OFF, the bandwidth automatically changes to one
of the frequency ranges shown in Table 5.1-2; the exact range depends
on the center frequency and start/stop frequency entered.

Use this softkey to turn SIGNAL ID ON or OFF. Using an external mixer
bypasses the analyzer’s preselector, which can cause spurious multiple
spectra to appear. The SIGNAL 1D function helps you identify the real
signal from these false signals. When you turn on SIGNAL ID, the faise
signals shift their position while the real signal remains stable. When
SIGNAL 1D is ON, you cannot modify the spectrum display position.
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SIGNAL
SEARCH

Use this softkey to search the real signal from the image signal and the
real signal spectrum. Using this function enables to clear the real signal

due to erase the image signal or reduce the leve! lower.
o b
. . . I SIGNAL ID |
Using this function enables to set the | 1to ON.
9 b . I ON/OFF |
1

SIGNAL ID 1. [T —
When the ' is set to OFF, this function is canceled.
' ON/OFF |

| e n I s e o e e i = |
L > MIXEXT ! AMPTD !
! I | CORRECT !
T o | I .I_..__...J

EDIT

e ot . 2 e i

ON/OFF

Use this softkey to turn the average conversion loss function ON or OFF.
When this function is ON, measurements are corrected by the
conversion loss entered. When OFF, no correction is made.

Use the numeric keypad to enter the average conversion loss of the
external mixer being used, and press __ENTER

Hz

.

Press this softkey to open the table and menu used to enter the
conversion loss data for the external mixer. This menu is described
below.

Use this softkey to turn external mixer correction ON or OFF. When ON,

the analyzer uses the external mixer correction data specified

rosEEm———— "
LOSS: FREQ |

! . When OFF, no corrections are made, though
I EpIT !
L

using

the correction data remains in mermory.
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(4) Entering the External Mixer Correction Data

The external mixer correction data compensates for variations in different mixers. The
data remains in memory until deleted. To enter the data, press the following keys in the
sequence shown:

| et ) - TS pEmEEmmmem—— 1
CENTERFREQ |_»! MIXEXT ‘! AMPTD 1,1 LoSs: FREQ |
! I I CORRECT ! ! EDIT !
o i o o o - J Lo e o e s s im m mn o 4 | O —— I___........I

The following window appears for entering the correction data.
Use the data knob and step keys 1o scroll through the data.

REF €.0 dén AR Avier Bblask TBL EDIT
Lids/ e S —
) ™
(AR oy .
33,2530 e - TSERT
L
BXT 2630400
RBF 2 Wiz igﬁf‘ﬁg
i s TG
W 56 05 N R P
CENTER 33.236 Gz T
FREQLEND) TEEL W 515
| TALE
D4 30.000000000 GHz  -22.0 4B 1.00 m4 | DI
Do RRL0BRERND GHz 200 dB 120 mh e
! ? - ‘
Loob RETIRY
I
' i

Figure 5.1-2 Entering the External Mixer Correction Data

! INPUT/ | Use this softkey to input or modify the underlined item in the correction
! MODIFY | data table.

When you select INPUT, you can enter the frequency, level, and bias

current (in that order) to define each data point. The data entered is
sorted in ascending order.

1

1

I

3

]

]

]

i

! When you select MODIFY, you can modify the existing data. The
f maodified data is also sorted in ascending order.
I

I

:

i

I

INSERT | Set this softkey to ON to insert an empty line for data entry.
ON/OFF |
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o= moomEm—_——— A

I CURSOR ! Use this key to switch the input between frequency, level, and bias.
! CHANGE !

I. __________ -

]

b =t

! DELETE | Press this key to delete the cursor line.

i i

J. __________ ]

|

pem—————— |

I Table ! Press this key to delete all data in the table. The analyzer prompts you
{ INIT | to confirm this action.

!,. __________ ol

|

pmme e ———— -

| RETURN | Press this key to close the data entry window and return to the

: I preceding menu.

e o e m v rm em -t

5.1.2 Frequency Span

Tue Kar 24 10:15:00 1992 Spay

REF §,0 i ATT 10 48 A_viex D_blak
T " T (TN SPAN

1048/
FULL SPAN

seaN . 01

VLG SR
'

TERD SPAN

L
CENTER 1.80008 Gz SPAN 28,60 WHz-
[? Frequency Span —

Figure 5.1-3  Freguency Span

FREQ SPAN Press this key to set the span and open the menu shown below. The
analyzer's display resolution depends on the span, as shown in the
following table. The screen shows the current setting.

NOTE

Certain settings cannot be modified if the span is set to LOG.
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(1) Frequency Span Display Resolution

Table 5.1-3 Frequency Span Display Resolution

Frequency Span Display Resolution
10 MHz . ... (Span> 4000 MHz)
1 MHz .... (4000 MHz = Span> 400 MHz)
100 kHz .... (400.0MHz = Span> 40.1 MHz)
10kHz .... (40.00MHz z Span> 2.01 MHz)
1kHz .... (2.000MHz = Span> 401 kHz)
100 Hz .... (400.0kHz = Span> 20.0 kHz}
10 Hz .... (20.0kHz z Span> 2.00 kHz)
1Hz .... (2.000kHz = Span)
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(2) Span Menu

Use the span menu to set the analyzer’s frequency span. Access the menu by pressing the
SPAN key.

SPAN
l"'--"'* ’’’’’ =
! LINEAR | Prass this softkey 1o use a linear frequency span scale.
! SPAN |
[ i st o o e e ot
o m e .
i FULL ! Press this softkey to set the full span of the analyzer. For the R3265A,
\ SPAN ' this sets the center frequency to 4.15 GHz and the span to 8.3 GHz.
IF “““““““““ - For the R3271A, this sets the center frequency to 13.25 GHz and the
| span to 26.5 GHz.
e .
: LOG ! Press this softkey to use a logarithmic frequency span scale. You must
! SPAN ' then specify the start and the stop frequencies in the combinations
:L ““““““““““ 4 shown below by pressing the START and STOP keys.
E
' Start Frequency Stop Frequency
1
; 1 -kHz 10 kHz
i 100 kHz
} 1 MHz
! 10 kHz 100 kHz
: 1 MHz
! 10 MHz
! 100 kHz 1 MHz
! 10 MHz
! 100 MHz
: 1 MHz 10 MHz
: 100 MHz
| 1000 MHz
: 10 MHz 100 MHz
i 1000 MHz
! 100 MHz 1000 MHz
I
| ZERO SPAN Press this softkey to set the analyzer to zero span mode. In this mode,

-

|

|

! the analyzer operates as a receiver fixed at the center frequency, and

< modulation can be measured in the time domain. (The sweep time
determines the time window.) This setting is useful for measuring AM
and FM signals with low modutation frequencies {see Chapter 4).

LASTSPAN | Press this softkey to set the frequency span to the previous value. This
I feature is useful when an incorrect span has been specified, or for
alternating between two spans.

[ e e e e
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5.1.3 Start and Stop Frequency

The START and STOP keys set the analyzer's measurement range. You can use them as an
alternative to using the CENTER FREQ and SPAN keys.

) ) Tuz Mar 24 18:12:49 1992 STOP
REF 2.9 dBn ATT 19 dB A_viex B_blank
1048/ — - O @0
j T FREQ OFS
VR
oTop :
3.069 GEP"” e
|
1
} }
|
T TR — SE S S S S
IR STOP 3,060 g
Start Freguency Stop Frequency

Figure 5.1-4  Start and Stop Frequency

START Use this key to set the start frequency. This frequency can be from 0
Mz to 8GHz for the R3265A, or 0 Hz to 26.5 GHz for the R3271A. The
preset value is 0 Hz for both the R3266A and R3271A.

stop Use this key to set the stop frequency. This frequency can be from 0 Hz
to 8GHz for the R3265A or 0 Hz to 26.5 GHz for the R3271A. The
f__.____.l preset value is 8GHz for the R3265A or and 26.5 GHz for the R3271A.
NOTE

In log span mode, the start and stop frequencies can only have the discrete values listed
under the LOG SPAN description above. If you enter another value, the setting jumps to the
nearest discrete valuea,

' FREQOFS | Use this softkey to apply a frequency offset to the start and stop
f  ON/OFF |  frequencies. Select ON to set an offset frequency in the range from 0 to
b - + 100,000 MHz. If the setting is smaller than the display resolution, the

value of the display resolution is used instead.

Start {or Stop) frequency (display)
= Start (or Stop) frequency (specified) + Offset

Select OFF to cancel the offset.
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5.1.4 Reference Level

The reference level setting determines the vertical scale the analyzer uses.

Tue Mar 24 19:14:22 1992 REF
Reference REF -11.2 dBn ATT L0 dB A_view B_blank
Level 2 T | [#
(Initial REF | et e
. ‘ LIKEAR
value ; -11.2 d8m---
e
: el ]
UL LOW WISE
I o s
REF LEVEL ke ikl 0 il
BY gl W
Tepe TH LU Ly
S¥P : o
68 ms : - : : : 4
CINTER 1. 4000000 0He SPAN 200.0 kiiz
Figure 5.1-5  Reference Level
REFLEVEL - { Use this key to set the upper level of the vertical scale to a value in the

range from —149.9 dBm to +60 dBm.

NOTE

If the input attenuator is set to MANUAL or MIN ATT, the reference level setting
range may be narrowed.

y
___________ |
| xdB/div | Use this softkey to set the amplitude scale to a value in the range from
' I 10 dB/div to 0.1 dB/div.
o e oo e o W]
I
fFromm————— b
I LINEAR | Use this softkey to select a finear vertical scale (measured in volts) from
! ! those shown below. The reference level setting aiso changes to volts,
3‘ —————————— 1 which can cause rounding errors. Choose one of the following scales,
: ' which effectively zoom in on the peak of a signal as the multiplier
{ t increases:
l L
---------- -1
| | %1 ' The vertical scale is from 0 V to the reference level,
i ! I with {REF levei/18) volts per division.
__________ -
| i
—————————— al
; | X2 ' The vertical scale is from half the reference level to the
i d ! reference level, with (REF level/20} volts per division.
b Jd
| {
e pemmmm e l
i : x5 ' The vertical scale is from four-fifths the reference level
: { I to the reference level, with (REF level/50) volts per
: !‘ “““““““““ 4 division.
! R -
i i x10 I The vertical scale is from nine-tenths the reference level
i i ' to the reference level, with (REF level/100) volts per
¥ bmmmommmo 4 division.
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1
1
| S
H UNITS | Use this softkey to select the units for the reference level, display line,
| i and markers from the following menu:
[ 4
I

i : Conversion Factor:
1 pm————————— b
! ; dBm !
i 3 ]
| k i
! fom e 4
| ! dBmV | dBm +47dB
| ! |
: pommm 4
: ! dB .V ! dBm + 107dB
; i :
i e 1
' ! dBuVemf | dBm + 113dB
| | |
ittt 4
; ' dBpwW | dBm + 90dB
5 | :
1 I" __________ "
| byoLTS |
| | ]
1 1 1
! pomm————— 1
d I WATTS | 4B
: ! ! 1010 mW
I | L T o1
F
! REFOFS | Use this softkey to set the reference offset to a value within the range
! ON/OFF | from Oto +100.0 dB.
'_ __________ -
i Reference level (display) = Reference level (specified) + Ofifset
]
|
b

__________ A
' LOW NOISE !  Use this softkey to turn the low noise function ON or OFF. Select ON to

ON/OFF ! increase the sensitivity of the analyzer by about 5 dB in the band from 0
""""""" 4 to 3.8 GHz. Select OFF to cancel the function.

NOTE

1. The R3271A does not use the low noise function.

2 Set LOW NOISE to OFF when measuring distortion (otherwise the analyzer's
tertiary modulation distortion or 1 dB gain compression deteriorates).
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5.1.5 Coupling Functions

The coupling functions control the input section of the analyzer. They include the resolution
bandwidth, video bandwidth, sweep time, and RF attenuator. Each of these functions can operate
manually or automatically.

Resolution bandwidth (RBW)

Video bandwidih (VBW)

Sweep time (SWP)

RF aitenuator

(1) Resolution Bandwidth

3dB

Figure 5.1-6 RBW: The Maximum IF Bandwidth That Can be Separated as Two Signals

The resolution bandwidth (RBW) is the analyzer’s IF filter bandwidth. As the RBW is narrowed,
spectrum peaks become slender and the resolution increases. This enables you to separate
noise from the spectrum being measured, and to separate one spectrum peak from another.
However, as resolution improves, measurement time increases.

If the sweep time becomes too short, measurements become less accurate and the message
UNCAL appears on the analyzer's screen. To avoid this, increase the sweep time as you
decrease the RBW. For lower RBWS, the analyzer uses a digital IF (see the DIGITAL IF softkey
description below).
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CPL
t""‘"'"__l _____ A
' RBW |
H 1
1 1
| TR — A

Table 5.1-4 RBW Automatically Selected

Use this softkey to set the RBW within the range from 10 Hz to 3 MHz.
The initial value is AUTO, which automatically sets the optimal RBW
depending on the Frequency span, as shown in Table 5.1-4.

Frequency span RBW
Span = 200 MHz 3 MHz
200 MHz > Span = 60 MHz 1 MHz
60 MHz > Span = 20 MHz 300 kHz
20 MHz > Span = 6 MHz 100 kHz
6 MHz > Span = 2 MHz 30 kHz
2 MHz > Span = 300 kHz 10 kHz
300 kHz > Span = 100 kHz 3 kHz
100 kHz > Span = 30 kHz 1 kHz
30 kHz > Span = 10 kHz 300 Hz
10 kHz > Span = 5 kHz 100 Hz
5 kHz > Span = 1 kHz 30 Hz
1 kHz > Span 10 Hz
(2) Video Bandwidth (VBW)
ﬁg{m;“-ﬂ i i dEme Mar 21“131::%_‘1 gﬁﬂi WEL 12 2 e - e u i&i&%:ﬁ% [P 112
S - Rl Lid/ — —— o -
; i o ..... sﬂ) ........
A
) A :
mwwwmw ‘*vwmwmmmw i
Mt o AL #I8 104 kHz‘ » A
MU fe 17, S U R T A T T
se 1 f C| wome e | T HEY
M TR et o SPAR 20.9¢ Wz a

e O S . s
CEKTER L. 2080 GHz SPaN 28,88 WHz

Figure 5.1-7  VBW=300kHz

The video bandwidth feature enables you to detect a signal buried in noise. It uses a noise
averaging process that requires inserting a low pass filter into the detected signal. This
improves the signal to noise ratio by about 10 dB. To increase the efficiency of the averaging,

set the VBW to 1/10 of the RBW or below.

5-16

Figure 5.1-8  VBW=3kHz
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If the VBW is set too narrowly, the signal level is iowered due to the time constant of the low

cPL

r"""—"l _____ a
L vBW !
| i
b o o o v et e - =1

(3) Swesp Time (SWP)

pass filter, and the message UNCAL may appear. If this happens, increase the sweep time.

Use this softkey to set the VBW within the range from 1 Hz to 3 MHz
The preset value is AUTO, which sets the VBW equal to the RBW.

Tie Mer M4 10:1%:38 1932 (opL 142 Tee Mar 24 10:28:92 19
REF -10.0 dBa ATT 18 48 A_viey B_blank REF -10.9 dBu BN 40T 40 db e Har A_Eiif’ gﬁﬁﬁﬁi R 172
160/ - tids/ . . -
B B
% SHP Lo : [
5 mg : LA W
e A D T,
_ S F s
i ‘J h
e T B s S s B ; oy
| ATT | 0 ATT
A T L T - / !
i i | . IR o
S S A LI WO A ARV O O
RER H B F : : . . % [ H 2 Co L T
it g ”/,W \ ; F . AL Ao K0 e L o i “L AL AT0
! PSR L VL R T ol e V¥ ; Al b b
Jne M‘f-}%’mvﬁﬂaﬁ’k‘;‘“ - rfw\ww{,hm”"ﬂlﬂ . R TARN 1. NN
380 s | L N S N e o T
CEVIER 1. BROROROE GHz SPAX 20,08 ¥liz T e Leeneteen ol SPAN 20,08 kHz
Figure 5.1-9  SWP =AUTO (500ms)

Figure 5.1-10 SWP =50ms

if the sweep is set too fast for the signal to be displayed,the UNCAL error message appears on

the analyzer's screen. If this happens, increase the sweep time. Other sweep functions are
available under the MENU key sweep mode menu.

Use this softkey to set the sweep within the range from 20 ms to 1000
ms. The initial value is AUTO, which automatically selects a sweep that
depends on the frequency span, RBW, and VBW, so that no level error
occurs. If Span=0 Hz (zero span mode), the setting range is 50 us to
1000 s.

The SWP AUTO value, the frequency span, the RBW, and the VBW are
related as foliows:

Frequency span/[RBW * MIN (RBW VBW) ¥ 0.5 | = SWP
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{4} Input Attenuator (ATT)

The attenuator lowers the input signal amplitude to prevent damage fo the input block, to
facilitate easy observation, and to prevent distortion.

(5) AU

TO Selection

Use this softkey to set the ATT within the range from 0 to 70 dB.

1
However, if | is ON, ATT cannot be set below MIN

1
ATT.
The preset value is AUTO (10dB), and the optimal ATT value is
automatically set according to the reference level.

The coupling functions can be individually set to auto mode so that the analyzer automatically
chooses an optimal setting for the function.

To set a coupling function to AUTO, press the softkey for that function,
then press AUTO. To set a coupling function to manual, press its
softkey and enter a value with the shift keys, knob, or numeric keypad.
Once a coupling function has been set manually, it appears boxed in the
CPL menu and is underlined on the screen. For example:

in data entry mode

RBW | in manual mode (the RBW indicator at the lower
left of the screen is underlined)

RBW in auto mode

Press this softkey to set all coupling functions to AUTO.
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{6) Next Menu

CPL L 5 | NEXTMENU

S Y
I MINATT !
{ ON/OFF |
o ——————— - a
1
i
1
L}
i
i
i
1
i
i
i
i
i
1
i
1
1
i
1
I
= n
| RBW:SPAN |
! ONOFF
[P d
1
1
1
i
1
1
i
i
1
!
1
i
1
feme e ——— b
| VBW:RBW |
I ON/QOFF |
o mm 4
1
]
1
i
1
[}
1
1
1
e ettt b
! DIGITALIF |
! 1/2/0FF |
1., __________ -
1
1
1
1
1
1
1
1
I
1
1
1
1
|
1
I
I
i
¥

Use this softkey to set the minimum value for the input attenuator auto
mode.
If this function is OFF, the minimum value is set to 10dB.
Use this function to protect the analyzer’s input section and to prevent
errors in level measurements and distortion measurements. For
example:
¢ For level measurements, set the MIN ATT so that the mixer
input level will be - 10 dBm or below.
{(MIN ATT = Signal level + 10 dB)
e [For distoriion measurements, set MIN ATT as follows:
for 0 1o 3.6 GHz: MIN ATT = Signal level + 30 dB
for > 3.6 GHz: MIN ATT = Signal fevel + 10 dB

Use this softkey to set the ratio of the resclution bandwidth to the span
to a value from 0.1 to 0.001. (The preset value is 0.01.)

When this function is ON and the RBW is set to AUTO, the RBW is
automatically determined from the span using this ratio.

Use this softkey to set the ratio of tha VBW to the RBW. When this is
ON and the VBW is set to AUTO, the VBW is automatically determined
from the RBW using this ratio.

The allowed values are .003:1 to 3:1 in increments of 1 and 3. The
preset valug is 1.

Use this softkey to set the digital IF functior. This function improves low
frequency accuracy by autormatically switching the analyzer to a digital
IF section when the span and RBW settings are low. The digital IF
setting dictates when this switch occurs. When set to 1, the digital IF
section operates when the RBW is 100 Hz or below. When set to 2, the
digital IF section operates wher the RBW is 30 Hz or below.

If the span is above 200 kHz, or equals 0 Hz, the digital IF mode
automatically switches to the analog IF mode.

Set DIGITAL IF to OFF to use the analog {F section at all times.
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NOTE

1. When the digital IF section is operating, the functions listed in Table
5.1-5 cannot be used. '

2. The digital IF dynamic range is reduced to about 75 dB in the input
frequency range of *300Hz.

3. The analog IF section is particularly sensitive to changes in
temperature for an RBW of 30 Hz or 10 Hz. If you use the analog
section for these low RBW frequencies, first calibrate the instrument
using the CAL key. The bandwidth, signal level, and noise level are
not accurate at 10 Hz RBW in analog IF mode. The screen shows
“RBW *10Hz" to indicate this.

Table 5.1-5 Functions That Cannot Be Used in Digital IF

SWEEP TIME
VIDEO BW
MARKER CONTER
SWEEP TRIGER
TRACE DET
WINDOW SWP
FULL SPAN
L.LOG SPAN
ZERO SPAN
EXT TRIGGER
SWEEP MODE
AUTO 200M

T o o e e —————— -

| PREV MENU | Press this softkey to refurn to the previous menu.
I
I
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5.1.6 Menu Keys

The MENU key opens softkey menus that control iriggering, trace detection, the sweep, the
display, and input/output.

(1) Trigger Menu

When taking measurements in zero span mode, use the frigger menu to select the appropriate
triggering method. You can also use triggering to capture intermittent signals.

-
MENU > | TRIG ! Press these keys to open the trigger
: ' condition setting menu.

| FREERUN |  Press this softkey to automatically repeat the sweep. (This is the preset
1 1
| 1 value.)

Press this softkey to synchronize the sweep with the AC power
frequency.

Press this softkey to set the trigger using an on-screen marker.

| B e Y

An arrow -» appears at the left edge of the screen to indicate the trigger
position. Adjust the trigger level with the data knob, step keys, or
numeric keypad.

on Jan 22 15:9b:dZ 1990 COPL 142
REF £.2 dBm ATT 10 dB Axrite Bhlak
1848/ - [

- e I O R
380 ps i

.

TENTER 9030 “H:‘. PHELSU T

V-V ' Press this softkey to trigger on the vertical synchronous signal of a TV
\  video signal.

An arrow —> appears at the left edge of the screen to indicate the trigger

position. Adjust the trigger level with the data knob, step keys, or

-
i
i
|
i
i
1
1
i
1
1
i
|
1
|
1
1
1
|
|
1
i
1
i
i
i
1
1
i
1
1
|
t
3
i
]
! ; i - : - -
, Figure 5.1-11 Triggering with an On-screen Marker
[..
]
E
3
3
b
3
]
1
1
1
| numeric keypad.
1
|.
1
i
1
1
L.

TV-H ' Press this softkey to trigger on the horizontal synchronous signal of an
I NTSC TV video signal.

v ¥ This trigger is valid only for sweep times of 20 ms or less.
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| Press this softkey to trigger on the horizontal synchronous
FIELD | signal of the odd-numbered fields of the TV signal.

Use the data knob, step keys, or numeric keypad to
select the triggering line number (from & through 263).

EVEN i Press this softkey to trigger on the horizontal synchronous
I signal of the even-numbered fieids of the TV signal.

Use the data knob, step keys, or numeric keypad to
specify the triggering line number (from 4 through 262).

e e e e e e e e e

! Press this softkey to control the sweep with an external TTL level trigger
! connected to the EXT TRIG terminal on the rear panel. The trigger

!' """""""""" 4 oceurs at either the signal trail from high to low (—) or at the signal rise
! from low to high { +), depending on the SLOPE setting.

Use this softkey to select the polarity of the external trigger signal.

{2) Trace Detection Menu

Use trace detection mode to control how the analyzer displays noisy signals.

-
menu b 51 TRACE |  Press thess keys to open the trace
I detection menu.

Press this softkey to display both positive peaks and negative peaks in
noisy regions of the signal. This setting gives you a good idea of the
"""""""" 4 uncerainty of the measurement.

Press this softkey to show only the positive peaks in noisy regions of
the signal. This mode is helpful for measuring the level of slender
""""""" *  spectra and pulsed RF signals, although it makes the signal look
deceptively clean. You can capture the signal’s maximums using the
MAX HOLD feature (see MAX HOLD under the trace menu description).

Press this softkey to show only the negative peaks in noisy regions of
the signal.

SAMPLE | Press this softkey to show a rough average of the positive and negative
I peaks in noisy regions of the signal. This mode is automatically selected
"""""""" 4 when measuring the noise level with the marker, or when averaging
mode is set (see the TRACE key description).
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{3) SWEEP Mode Menu

Set the sweep time using the CPL key, and set other sweep features with the sweep mode
menu.

weny |————>= 1 SWEEP ! Press these keys to open the sweep
I MODE | mode menu.
[ il ol k. =]
I

l"""'""’_} _____ A
i CONT | Press this softkey to select continuous sweep mode.
t SWP '
| -
SR .
! MANUAL | Press this softkey to select manual sweep mode. In this mode, you can
! SWP ! move the sweep point with the data knob or step keys. Press SINGLE
!’ ---------- 4 SWEEP to begin the sweep. The current sweep point frequency and
: level are shown on the screen.
;

__________ "
I SINGLE |  Press this softkey to execute a single sweep synchronized with the
' SWP I current trigger mode.

__________ ]
il.:

___________ -
| WINDOW | Press this softkey to execute a sweep within the measurement window.
! SWP ' {See Section 5.14 "Measurement Window Function™.}
:. __________ 4
1
b e mmmm e -
! RESET |  Press this softkey to begin a new sweep even if a sweep is currently
! SWP ! executing.
'_ __________ ol
|
fFe=Tmmmm——— A
' MKRPAUSE |  Press this softkey to turn the marker pause on or off. This feature
! ON/OFF | makes the sweep pause for a specified amount of time at the marker
boswmmmmm——- . point. This feature is usually used for audio monitoring at the marker

point (as described in the sound menu description). You can also use
the sound menu MKR PAUSE softkey o set the pause time,

NOTE
You cannot use the MKR PALUSE function in ZERO SPAN mode.
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(4) Sound Menu

Press the SOUND softkey to use the sound feature. A marker appears and the demodulated
wave at the marker point can be heard through the internal speaker or the front panel

headphone jack.

| it "1
MENY e : SOUND :
1 ]
e
l""'"'""_* ‘‘‘‘‘ A
' AM/FM |  Press this softkey to switch between AM or FM.
i :
}.. __________ -1
1
) The AM wave is demodulated and can be heard.
]
I
I
! The FM wavs is demodulated and can be heard.
I
e ittty 4
' VOLUME | Use this softkey and the data knob, step keys, or numeric keypad to
| | adjust the volume to setting 1 through 18.
|~ __________ -
Hﬂ—lZF: ;AIJ—S—E_-E Use this softkey and the data knob, step keys, or numeric keypad to set
! TIME I the pause time within the range from 100 ms to 1000 s {the preset
b e e i valueis 1 s). The sweep is held at the marker point for the pause time
I specified. The pause time is shown on the screen. This feature
i eliminates the clicking noise you hear every time the analyzer sweeps.
i
---------- A
I SQUELCH | Press this softkey to turn the sgueich on or off. Set the squelch level
! ON/OFF |  with the data knob, step keys, or numeric keypad. An arrow ( < ) at the
pomm e 4 right side of the screen shows the squelch level: signals lower than this
! are not demodulated.
|
|
I
:
1 Tue Mar 24 10:31143 1932 S0UD
: 1}%5}3;29.9 dsu ATT & dB 4 view B_plank
: o P ' warker | O
! - : HIAML | .......
: mdb. B !
} HER PAUSE
I; —t—= arrow{<)
;
]
]
1
! REF
1 3=
! O I R
! Sms L S S B
1 CENTER 253,90 MHz SPAN 9Bf ¥Hz
1
1
¥

Figure 5.1-12 Setting the Squelch Level
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AMAGC | Select ON fo use automatic gain control (AGC) on the AM wave.
ON/OFF |  This function only operates when the REF level is set to LIN.
Select OFF to cancel this function.

NOTE

The AM AGC function cannot be used in zero span mode.

SOUND |} Press this softkey to turn off sound mode.
]
1

(5) Using the Analyzer as a Fixed Synchronous Receiver

Produce

@

@

Set the marker at the spectrum o be monitored.

Press | Menu to turn an sound mode.

Press

Pem—————————
1
1

: TIME i

(For example, if setting 10 seconds, press 1 0 MHz |y

Select the demodulation type:

Press | ANM/EM -3 o select AM or FM.
i

{The one reversed in black-white is selected.)

Adjust the sound volume:

Press | VOLUME 1 and adjust with the data knob or step keys.

Press :r SQUELCH -i to select ON, and use the data knob, step keys, or numeric
| ON/OFF |

keypad to specify a squelch level higher than the noise level.

The squelch level is indicated with an arrow <~ ai the right side of the screen.
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& Set the sound mode to OFF.

Pross | OFF

,,
or press | meu | | SOUND
]
i

(6) Setting the Display Line

o
(Y2
b4
L
=
m

Use this softkey to turn the display fine on and off. The display line is a
horizontal cursor line you can use for comparing waveform levels. You
can set the display line anywhere between the lowermost level and the
reference level. (The preset value is —50 dBm.)

(7) Selecting the Display Features

mene b 5 | NEXTMENU

GRATICULE
ON/OFF

Select OFF to remove all characters except the softkey menu from the
display.

Select ON to display all characters.

Select ON to display a graticule on the screen.

Select OFF to remove the graticule.

Select ON to display all frequency measurement data on the screen.
This includes the center frequency, start/stop frequency, span, marker
frequency, and frequency offset.

Select OFF to remove frequency measurement data from the screen.
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(8) Selecting Input/Output Types

-
MENU | 5! NEXT MENU |

{ I...___...' _____ -
INPUT ' Use this softkey to select an input port.
RF/PI ' Select RF when the input signal is connected directly to the front panel
---------- . RF input.

Select Pl when the input signal is connected to the plug-in connector on
the front panel.

iNPUT | When a 750 system RF input is connected to a spectrum analyzer with

50/750 | the Input 500/75Q menu set to 750, the spectrum analyzer will
---------- 4 autornatically convert voltage readouts of dBmV, dBnV, dBgVemf or
VOLTS to the 750 system from the 500 system (no impedance
converter is equipped in the input section).

__________ A
i Use this softkey to select the output signal of the rear panel connector
QUTPUT |  marked X or 2V/nGHz.
__________ _!I-
__________ 1
I OXAXIS Press this softkey to output the sweep voltage. The
} ! sweep voltage ranges from -5V to +5V, and the output
Pommmmmm e < impedance is about 1 kQ.
E
t
1
1
1
1
1
i
! .
F LO.SV\;'P o Press this softkey to output a voltage of about 2V/N
i MV/GHz : (where N is the mixing degree) per GHz of sweep
L e 1+ frequency. (The output impedance is about 1 k(.)

i
1
1
1
F
i
i
i
1
1
1
1
|
F
|
|
I
|
}..
|
|
1
|
1
I
I
I
}...
! REARPNL
I
i
l,._
I
]
3
]
]
]
]
[}
[
1
i
i
1
1
1
|
|
]
|
1
E
I
I
]
E
3
i
¥
]
i
H
1
i
'..

A
! PREV MENU | Press this softkey to return to the previous menu.
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5.2 Trace Section Functions

The analyzer has two trace memories: A and B. Each trace can be set to write the results of the
current sweep or to view the results of a previous sweep. You can set both traces to write at the
same time. The trace memories are not saved after you turn the power off, although the trace data
can be stored in internal memory locations or on the memory card. The trace section provides an
averaging mode to reduce noise, and has various other waveform comparison and calculation
functions.

The analyzer handles each trace as digital information. The original analog signal is input through the
RF/IF section, detected by the LOG/LIN amplifier, and then digitized for display. The digital data is
stored in trace memory and displayed under CPU control. The CRT display is 701 pixels wide and 401
pixels high; each horizontal point has one level data point making up the trace.

NOTE

1. Averaging mode {with sample trace detection mods) is not available during MAX HOLD
{(POSI trace detection mode) or MIN HOLD (NEGA trace detection mode) measurements.

2. Conversely, MAX HOLD (POSI trace detection mode) or MIN HOLD (NEGA trace detection
mode) measurements are not available during averaging measurements (which use
SAMPLE trace detection mode).
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Traces A and B have identical softkey menus. The following description of trace A also applies to
trace B.

(1) Trace Mode

A
| 20 * ““““ A .
| WRITEA |  Press this softkey to rewrite trace memory A with each new sweep.
! | The results appear on the screen.
| IR - 4
1
I __________
'OVIEWA Press this softkey to stop rewriting trace memory A and display the
! I current memory contents.
[' """"""""" . if trace A was previously in BLANK mode, trace A appears on the
_____ ! screen again.
Tie S 2 1023033 199 X102 Tue Yar 4 10:360:47 1992
REF -11.2 dBn ATT 18 41 A_view B_blagk REF -11,2 dim ATT 18 db ivien D_viex
1edy/ — — - 10de/ . : .
R 4 - L B
PaN : T !
50 kitz j ‘g_] =t
N . o e
F N I i
i :
i H I3 H
................. ' : / B :
A5 Lo JUT AT
4 S ; e'_ AV R
R I Vs s v SR w7 T :
i B [ -L’ : \M
\iﬂ 1 ¥ H WY - SIREL\ . \é% K”7 w“w\w I \—mmwm.— Goca o
‘N‘ Hz b : \'F\’[ \!Wi 11 Hz gmw.M St e Lot e .
TP - BT \ : : |
I E R I ps |t |
CENTER 943,0000 il SPAY 38 kHz CENTER 1.3860000 &llz SPAK 308 kHz
Figure 5.2-1 Basic Waveform in VIEW Mods Figure 5.2-2  Second Higher Harmonics in
WRITE B
_____ 1
1
e il -
P BLANK | Press this softkey to remove trace A from the screen. The trace data
: A ! remains in memory and can be redisplayed by selecting view mode for
pommmmmmmms 4 trace A,

Press this softkey to make a trace of the maximum amplitude levels over
time. The analyzer then compares each point on the frequency axis to the
new data from the current sweep, saves the greater of the two, and
displays the results on screen.

In this mode, trace detection mode is automatically set to POSI (see Trace
Detection Mode under the MENU key description).
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{2) Averaging Mode

In averaging mode, the analyzer averages the amplitude of each existing data point with the
new amplitude from the latest sweep. It then replaces the old amplitude value with the new
averaged value. Averaging can improve the signal-to-noise ratio more quickly than noisa
reduction using the video bandwidth feature. Averaging also allows you to perform quantitative
analysis of random components and to measure signals buried in noise. In averaging mode, the
trace detection mode is automatically set to SAMPLE.

A

l“"_"_l “““““ |

| AVG ' Press this softkey to enter the number of averaging iterations. This

! A ! value must be an integer from 2 to 1000.

VS U
1
1
'

__________ "1
i AVGA |  Use this softkey to start (SRT) or stop (STP) averaging.
I SRT/STP | The analyzer retumns io trace mode when averaging is
fro=mmmmmm 4 stopped.
|
I
L
—————————— =

! AVGA |  Press this softkey to pause (PSE) or continue (CONT)
! PSE/CONT |  averaging. While paused, the analyzer displays the
!’ “““““““ - number of traces averaged and number left to complete.
: When you select CONT, averaging resumes from where
: you left off.
j
\
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e it At e e T P T P e

Toe Kar 24 16:5043 1992 4172

REF -11.2 dBo ATT 19 dB 4_vier B_blank

s no T 1 WIE
i ; : R ;‘,\l 5 : P i A

CENTER | - ; i S B R e

50300 MEz—i b ,‘3!' R —— ‘

R NET MR

3oas —- s
CENTER 962,88 YHz SPAN 2804 UHz

R — .
I AVGA !
' CONT/ONLY !
Sy -

Figure 5.2-3 AVG=None

Tue Mar 24 18:38:07 1932 &G 4

REE -11.2 dbm AT 10 dB Awritedavg B blank

1ide/ | - - .

Tult/, TR G &

AR Lo g/

a6 A TIMES 0 P 0 R0 oA
’ AVG 4
| WY

T e

CENTER 983,00 YHz SPa 24,90 MHz

Figure 5.2-4 AVG=31st

Use this softkey to select how long the analyzer stays in averaging mode.
Select continuous (CONT) to have the analyzer continuously average new
data with existing data. The analyzer uses formula 1 shown below.

Select ONLY to average only the set number of averaging iterations, using
formula 2. When complete, the analyzer returns to view mode.

Averaging Formulas

If N = n: Formula 1: Yn'= Sigman

N < n: Formula 2: Vn'={(N-1). ¥n-1} /N +Yn/N
n: The number of averaging iterations completed
N: The number of averaging iterations specified
Yn: nth Trace data

Yn: nth Average data

¥Yn-1: (n-1)th Average data

Sigma: Sum of data up to nth point
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{3) Normalize Mode

The normalize function displays the difference between the input signal and a set of correction
data stored in memory, plus the value of a display line. (The correction data is obtained from a
signal saved as a reference. See SAVE CORR below.)

Input signal - Correction data + DISP LINE —» Display

em—————ttem_—— "
S A ! NEXTMENU !
| |
I.___..] _____ ]
S
| NORMALIZE |  Press this softkey to open the normalize mode menu.
| A i
B i 1
|
]
—————————— ]
| NORMA | Use this softkey to turn the normalize function ON or
' ON/OFF ! OFF. Before using this function, be sure to save the
pormmmmmmes 4 correction data using the SAVE CORR softkey.
i
I DSPLINE |  Use this softkey to turn the dispiay line ON and OFF.
| ON/OFF |  Use the data knob to set the data line within one point,
bommm e - use the step keys to move one division at a time, or use
! the numeric keypad to enter an exact value for the line’s
! position (at display resolution).
i
R ;
! NORMA | Press this softkey to save the current trace A into
| SAVECORR |  memory to be used as correction data. This data is
po==mmmmme- 4 saved in NV RAM and is retained even after the
! analyzer's power is turned off.
i
=

-
! INSTANT |  Press this softkey to do the following:
I NORMA !
4 (D Puta display line near the center point between the
signal’s maximum and minimum points.
@ Save the current trace A as correction data.

@ Turn the NORMALIZE function ON.
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{4) Calculation Mode

= | NEXT MENL i
A — NEXT MENU !
1 |
La o o o e 4
) I
““““““““““ 7T
| MINHOLD |  Press this softkey to make a trace of the minimum amplitude levels over
! A ! time. Each point on the frequency axis is compared to the new data
Fommmr s 1 from the current sweep, and the smaller of the two is saved in memary

and appears on screen.

In this mode, trace detection mode is autornatically set to NEGA (see
Trace Detection Mode under the MENU key description).

AXCHB | Press this softkey to exchange the contents of trace memory A and B.
! The display changes to reflect this exchange.

A-B—A | Press this softkey to subtract the contents of memory B from memory

' A at each point and place the resulis in memory A. If trace A is
currently in write mode, memory B is subtracted from the trace A
sweep results. If trace B is currently in write mode, it is set to view
mode before the calculation.

1

' Press this softkey to subtract the contents of memory A from memory

J B at each point and place the results in memory A. If irace A is

. currently in write mode, memory B is subtracted from the trace A
sweep results. If trace B is currently in write mode, it is set to view
mode before the calculation.

Press this softkey to subtract the display line value from the contents
of memory A at each point and place the results in memory A. If trace
“““““““ 4 Ais currently in write mode, the display line value is subtracted from
the trace A swesp results.

I PREVMENU |  Press this softkey to return to the previous menu.
1
|

(5) Split-Screen Mode

A
prmm———————— 3
i MULTH i Press this softkey to enter the 2 screen display mode menu.
! SCREEN |  (For details, refer to chapter 7.)

5-32 Jan 20/94



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.3 Marker Section Functions

5.3 Marker Section Functions

The marker function enables you to superimpose normal markers or a delta marker (for relative
measurements) on the waveform displayed on the screen. The analyzer then displays the frequency
and amplitude at the marker position. In addition, the analyzer enables you to use markers for signal
tracking and finding peaks, and allows you to send marker data to another function.

MARKER

s Hgtﬁ [ peax | [@KR»” orF | |

5.3.1 Marker ON

Press the ON key to turn on the normal marker and open the marker menu. The menu contains
softkeys for using the delta marker, frequency counter, signal tracking, noise measurement,
amplitude measurement, auto-peaking, and display line features.

ON
P l__—""l
NORMAL | Press this softkey to turn on the normal marker (indicated by @®). The
MIKR ' frequency and the amplitude at the marker point appear on the screen.

---------- - Adjust the marker with the data knob or step keys, or enter a specific
frequency with the numeric keypad.
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Press this softkey to fix the delta marker on the wavetorm, then rotate
the knaob to position the normal marker for measurements relative to the

5-34

“““““““ 1 delta marker. The screen shows the difference in the frequency and the
! amplitude between the delta and normal markers. Adjust the normal
i marker with the data knob or step keys, or enter a specific frequency
! with the numeric keypad.

1
- —mem——— ]
I NORMAL |
' MKR !
b ————— A
H Toe Mar 24 171522 199 MR 172
1 REF 8.6 dBn ATT 18 dB f_viex B_blank
! 19dB/ I —
: ‘; WARKER | [
) - 59-3332 Wiz |
1 : -2, n
! 50,0009 MEz - T
: 1 COUNTER
! : | | SR
! H : e gy
! ¥ S L ! NOISE/
! B 'R T X Mz
: L L A
d VhY : fwhmw.ﬁ o Www W’
] 3 kHz Mt LI y Ll 1L .
| P W \ 5 A \\M 3 % MEXT YENU
! 60 ms S —
: CENTER 58.0088 MHz SPAN 206.0 kHz
i
1
i
H Figure 5.3-1 Normal Marker
i
1
'- __________
VA MKR
: :
i_ __________ ol
: Tue Mar 24 17:15:53 1992 DELTA
: REF 9.8 dbm AT 16 d8 A_view B_blank
LidB/ — ;
I : 4 uarker | NORAL
i : B4 kiz |
i 4 MKR -54.31 4B
! 8l.¢ kHz e
1
1
I
|
1
I
I
I
!
1
1
| RBY
H 3 kHz
i Vev
t 3 kHz
f SEP : :
: ] : : —
1 SPAN 200.8 kEz
i
1
¥ Figure 5.3-2 Delta Marker
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__________ =
1

FIXED MKR

ON/OFF

1/ A MKR

ON/OFF

Select ON to fix the delta marker at the current
frequency and amplitude. These values are stored in
memory and are used as reference values the next time
this function is turned on, even if the center frequency
and the reference level have been changed.

Select ON to display the reciprocal of the delta marker
value. This function is useful for determining the
modulation frequency of a demodulated wave in zero
span mode, as described in Chapter 4.

How to Shift the Marker Between Trace A and B

Press

Press

|m]

A

[m]

B

to shift the active marker to point O on trace A.

to shift the active marker to point @ on trace B.

(Note that the delta marker does not move.)
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(2) Frequency Counter Function

The normal marker only makes rough frequency measurements based on the display data. The
frequency counter function lets you make precision frequency reasurements using the
analyzer’'s internal frequency counter.

If the marker point is higher than the noise level by 25 dB or more, the analyzer measures the
frequency of the signal containing the marker instead of the frequency at the marker position,
and you do not need to set the marker exactly at the spectrum peak. However, the amplitude
indicated is the amplitude at the marker point. To make precision frequency measurements
exactly at the marker position, select the marker counter function described below.

You can set the frequency counter resolution as low as 1 Hz. However, as the counter
resolution decreases, the gate time becomes longer, and as a result the sweep time increases.
The frequency counter function cannot be used when the SIGNAL TRACK function is
operating. '

ON
__________ A

| COUNTER | Press this softkey to turn on the frequency counter function.

| i

Lommmmm 4
:
e “
! CNTRES | Press this softkey to set the frequency counter
| 1kHz ! resolution to 1 kHz.
I. __________ |
pommm - -
! CNTRES | Press this softkey to set the frequency counter
! 100Hz |  resolution to 100 Hz.
pom = -t
= m— ]
| CNTRES | Press this softkey to set the frequency counter
i 10Hz ' resolution to 10 Hz.
'., __________ 4
o ————— !
! CNTRES | Press this softkey to set the frequency counter
| 1Hz i resolution to 1 Hz.
I_ __________ A
b= =
! FREQCNT |  Select FREQ CNT to use the internal frequency counter
! /IMKRCNT |  to measure the frequency of the signal that the marker
el < is placed on.
1
:l Select MKR CNT to use the internal frequency counter
: to measure the frequency at the marker point. (For
! detailed information, see the Frequency Measurement
! Examples in Chapter 4.)
N
i COUNTER | Pross this softkey to turn off the frequency counter
' OFF I function.
| R -
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(3) Signal Track Mode

In signal track mode, the marker and the center frequency setting follow the signal as it drifts,
so that the signal is always centered on the screen. (If the signal drifts off-screen within one
sweep, it may nat be tracked.)

If you narrow the span in signal track mode, the signal tracking function changes the center
frequency to keep the signal centered.

' SIGTRK |
I ON/OFF |
b

Use this softkey to turn signal track mode ON or OFF.

NOTE

Even smooth slopes can be tracked accurately by modifying the AX and AY settings,
as explained in paragraph 5.3.2, Peak Search.

(4) Measuring Noise/Hz

The analyzer enables you to measure the rms of the noise level normalized at the noise power

bandwidth from 1 Hz to 100 MHz, using a variety of reference levels.

Tue War 24 17:13:36 1992 NOISE/Hz

REF -7.0 dBm ATT 10 dB A_vier Bblank
10d8/ — : :
[ 0 i 0 uarker | | B/
vER T ; SSSB Mz | Lo
S R -146.35 dBa/lle :
BBE MHz |- oo oo s BBz
....... P
| FINED MR
PEAK
REF — ~ * _—
3 MHz e
3 khiz o e S O V17
8§ : : . : : i3
e g5 ——— - '
START € Ha STOP 1.08% CHz

Figure 5.3-3 Noise/Hz Level Measurement
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X Hz

Press this softkey to display the noise power bandwidth data on the

screen.
! dBm/Hz |  Press this softkey to set the REF LEVEL to dBm and
i ! measure the noise level.
__________ -l
________ =
dBuV/VHz |  Press this softkey to set the REF LEVEL to dBy V and
' measure the noise level.
__________ -l
dB¢/Hz | Press this softkey to place the fixed delta marker and set
! the measurement mode to dBc/Hz.
__________ “1
FIXEDMKR |  Press this softkey to place the fixed delta marker and
PEAK | execute a peak search.

MENU e

DSP LINE
ON/OFF

Press these keys to switch between the noise
level measurement and the normal marker if
the display line is turned ON during noise level
measurement. If the active marker is below the
display line, the noise level measurement data
is displayed. If the active marker is above the
display line, the normal marker data is
displayed.
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(5) Setting X dB Down

The X dB Down function lets you enter a reference point and then display the difference in the
fraquency and level at a specific amplitude below the reference point. The X dB value can be
set within the range from 0 to the screen’s dynamic range. The preset value is 3 dB.

Tue ¥ar 24 11:88:10 1992 XdB DORN
REF ~8.1 dBe 41T 19 dB A view B_blank
248/ i - - R
i 4OWRKER |
i 4,48 kHz | T
X dB DOME -0, 019 d8 Y @
i : S : Lo X dB
| L
: f v FES.R
RB¥ : : : PR
3 kB e S e LA PE"\?KR
YBE Py R
SngHZ }f e IR ,\.\ -
Sms Lo OV
CEKTER 25, 00840 MHz SEAN 108§ kHz

Figure 5.3-4 X dB Down

! X dB H Press this softkey to shift the left and right markers to a point X dB
i DOWN | lower than the reference marker.
:l: __________ -1
__________ )
! XdB I Press this softkey to shift the left marker X dB down from the reference
{ LEFT I marker.
o 4
i
o ————— 1
: X dB I Press this softkey to shift the right marker X dB down from the
b RIGHT 1 reference marker.
:I: __________ ]
““““““““““ A
! REL/ABS.L | Use this softkey to select the marker type used by the X dB down
! {/ABS.R |  function:
b ——— 2
I
! REL : Sets delta marker mode and displays relative values
! between the two markers.
: ABS.L : Sets normal marker mode and displays the value of the
! left marker.
! ABS.R : Sets normal marker mode and displays the value of the
4 right marker.
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L wdr ] Press this softkey to set the reference marker level using the data knob
i X d B 1 .
| REFMKR ! or numeric keypad.
o ————— J
i
1
vt -
! REFMKR | Press this softkey to set the reference marker level at the peak of the
| PEAK ' waveform being displayed.
i: __________ o
__________ T
' COUNTDOWN | Press this softkey to recalculate the waveform peak and the X dB down
! oNnwoFF | point for every new sweep.
S 4

(6) Using Auto Tuning

The auto tuning feature provides a convenient way to center an input signal and set the
reference level by pressing a single key. When you use auto tune, the analyzer adjusts the
span within the range of about 40 MHz to 8.3 GHz for the R3265A, and about 40 MHz to 26.5
GHz for the R3271A. The analyzer then finds the input signal peak, centers the signal, sets the
peak level as the reference level, and turns on the signai track function. You are then prompted
to input a narrower span.

.
ON | 5! NEXTMENU

-
: Press this softkey to execute the auto tune function, then input the span
. ! using the data knob or numeric keypad.

NOTE

It you press a key or softkey while AUTO TUNE is executing, the operation stops at the
current span setting.
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{7) Setting the Presslactor

The R3265A and the R3271A use a tracking preselector to increase their dynamic range at
high frequencies. In the input range from 3.5GHz to 8.3GHz for the R3265A/R3365A and from
500MHz to 8.3GHz for the R3265AP from 3.5GHz to 26.5GHz for the R3271A/R3371A and
from B500MHz to 26.5GHz for the R3271AP, tracking must be adjusted between the
preselector’s sweep frequency and the input sweep frequency (the “peaking” adjustment). The
auto peaking feature provides a convenient way to do this.

[ mm e o tem e -

A
ON  |—— ) NEXT MENU p—! PRESELE
1 1

I Press these softkeys to open
I the auto peaking menu.

! MKRON | Press this softkey to turn on the normal marker. (The marker

| | automatically becomes active when you select preselect mode.)

}_ __________ 4

o= A

| PEAK I Press this softkey to move the marker to the waveform peak.

| SEARCH |

S o

PSR X

i AUTC i Press this softkey

 PEAKING | to perform auto 1 o 24 15516 190 HESEL
i_ __________ 4 peaklng (fII‘St, %\Egd?" dB:mﬁ . KTT 1:0 d8 .J\_wnt;m_:F:ni -

: however, make , 406003 iz |

! sure the normal / Behia

! marker is near the

! peak of the input

! signal). The

: analyzer

! automatically

: adjusts the B

! preselector B

: tracking so that the s _ ; T

! input signal level is T e 4 onennt oz SEAN 20,06 Mtz

; maximized.

|

} Figure 5.3-5 Executing Auto Peaking

|

E NOTE

E 1. If you press a key or softkey while auto peaking is in progress, the
; processing terminates and the analyzer is set to its previous state.
! In the range of preselector is inserted, the amplitude accuracy

! (frequency response) of the specifications becomes a specification
! after the tracking of preselector is adjusted.

! Please measure after adjusting the tracking of preselsctor when

: you measure the signal level accurately in the range of presslector
! is inserted.

¥
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MANUAL | Press this softkey to manually adjust the preselector fracking.
PEAKING | Use the data knob or step keys to set the tracking in the range from
- —100to 100.

| I ——

{8) Selecting Relative or Absolute Marker Measurement

If the display line is on, you can display the absolute marker level or the marker level relative to
the display line.

-
ON | | NEXTMENU |

S F

' DSPLEVEL | Use this softkey to select how the marker level is determined.
| REL/ABS | Select REL to display the marker level relative to the display line.
bommm oo 4 Select ABS to display the absolute marker level.

NOTE

The delta marker operates independently of this setting. The usual delta marker
information appears even if the display line is turned on.

(9) Positioning the Marker Data on the Screen

N [

ON | » ! NEXTMENU |
|
1

Y
I DSPPQOSI | Use this softkey to position the marker data.
I UP/LOW | Select UP to display the marker data in the upper right of the screen.
b 1 Select LOW to display the marker data in the lower right of the screen.
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5.3.2 Peak Search

The analyzer's peak search functions include the next peak functions for placing the marker on
various peaks, the AX and AY settings for defining what the analyzer considers to be a peak,
and functions for listing waveform peaks in a table.

(1} Peak Search Menu

PEAK Press this key to determine the maxirum level of the waveform
containing the marker. The marker is placed on the waveform’s maximum
level, and the frequency and the level at that point are displayed.

If the measurement window is ON, the peak search is executed within the
window. (See section 5.14.)

p & . Active
e Tue Mer 4 18:04:30 1992 PERK 172 Marker
REF 0.4 dfa - ATT 18 B 4 viex bblak
1idB/ o :
\ ' wiRkag | MK
‘ 1936 ?‘;HZ
HKR = : -6.97 dBa
g ; NEXT PK
163.6 Wizl e e e
BT B
LFFT
o K
S i o
ar o "
3wz ekl i WM - ,i w :
VEY i‘w m _H’l“‘i- ! WW‘WW W ‘Y
3 MHz bt et s o
s e | EXT MR
5t ms — -
CENTER 262.2 MHz NS e

Figure 5.3-6 Peak Search Screen

¥

o meEmm———— A

I NEXTPK | Press this softkey to move the marker in descending order to the next
| ! peak on the waveform. You can display up to 256 marker points and
bomemmmmm - the frequency and level of each.

! The next peak function only operates if the trace is in view mode or

; after a single sweep. If you press this softkey during a sweep, you

V!y may not get valid results.
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Press this softkey to place the marker on the next peak to the right of
RIGHT its current position. The frequency and level of each peak (up to 256)

""""""" 4 are displayed on the screen.

i
¥
1
1
I
k
|_
]
1
l.
: ! Press this softkey to place the marker on the next peak to the left of its
i LEFT ! current position. The frequency and level of each peak (up to 256) are
k displayed on the screen.

|

|

|

I

i

k

I

3

F

3

1

1

1

-

1

1

NEXTPK | Pross this softkey to alternately place the marker on the next minimum
MAX/MIN ! and maximum of the waveform. The frequency and level of each peak
- (up to 256) are displayed on the screen.

' Press this softkey to place the marker at the lowest point on the
! waveform. The frequency and level at that point are displayed on the
screen.

A
' Press this softkey to move the marker in ascending order to the next
' minimum level on the waveform. The frequency and level of each

- minimum (up to 256) are displayed on the screen.

oo b | e b |

| NEXT MENU | i CONTPK | Select ON to execute a continuous peak search.
i H ' ON/OFF | The waveform peak is determined after each
broemmmm e - bommmmmme o - sweep and the marker is shifted to that point.

NOTE

Be sure to save the data collected using the NEXT PEAK functions, since it's erased the
next time you press PEAK or MIN search.

The NEXT PEAK data is also erased if you manually adjust the marker or modify AX or
Y.

(2) Setting AX and AY

If the analyzer's peak search function is not finding all the peaks you expect it to, you may
need to adjust the AX and AY setting. These settings define the slope near which the
analyzer expects to find a peak. AX and AY are set in pixels {display points).

When you execute a peak search, the analyzer looks at the waveform for a rising slope that is
AYIAX pixels or greater and is accompanied by a trailing siope that is AY/AX pixels or
greater. It then finds the maximum value between these slopes: this value is the peak. In
general, decreasing AY for a given AX enables the analyzer to find peaks of less sharp
spectra, and decreasing both AX and AY enables the analyzer to find the peaks of smaller
spectra. Since AX and AY are based on the screen resolution, zooming in on a waveform
may also improve peak searches.

Set AX and AY as follows:
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PEAK 3 ;RI-E;T_EAE?V_J ﬂ:ﬁ_,_ i“";?.{gﬁ}g“ I Press the PEAK AX/Y softkey to toggle
! : ! XY I between AX and AY, and set a value
Lo e m m e - e bl 4 for each.
™

AY: Setting 1 to 400 points

450 points A
|
{Initial value: 40 points)

& ———s

) A AX: Setting 1 to 700 points
700 points (Initia! value: 15 points)

Figure 5.3-7 AX and AY Resolution

iy

Max.

The point O where the waveform data
increases by AY or more over the interval AX
is defined as the rise.

The point @ where the waveform data
decreases by /AY or more over the interval AX
is defined as the trail.

During a peak search, the analyzer searches for
the maximum value between points @ and @.

® ®

Figure 5.3-8 Setting A Xand AY

Ill[&zn'ﬁlﬁ il AT 10 di Aviex Bblack FPEAR 272
: : CONT PK
[ : Eo 109,997 itz| Qe (Example 1)
,ﬂ; 4 Lo /i ) e a'_M‘g? dﬂmg m“ if AX=15and AY= 40,
‘r/’; S T S U e e ' AY is so large that the analyzer only finds
e LT T
g oeen o o Bl one peak.
R : ‘ : ; : : : ; .............
™ R 200,000 M sean 190,0 iz TS LIST
ﬁ:‘ﬂ}?‘ ¥ otm AIT10 B Avier B blank PEAK 272
; 199990 o (Example 2)
I3H - . F AX=15and AY =10,
e AY is small enough that the analyzer finds
TR bk | : several peaks.
IR 200,600 it PN 190.0 ke Rk LIS
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{3) Modifying the Peak Search Level

,.
1 NEXT MENU ,._).,: NORM/UP
I ' ' /LOW

PEAK

You can modify the peak search so that the analyzer will search for peaks above or below the
display line.

Select NORM to search the entire waveform. (This is the preset setting.)

Select UP to search the level above the display line (see Figure 5.3-10).

Select LOW to search the level below the display line (see Figure 5.3-11).

Turn on the display line and adjust its leve! before setting UP or LOW as follows:

__________ “1
mens | | DSPLINE 1 45 goloct ON - adjust the display fine
| ON/OFF |
VS R VR A4

NOTE
?%F 6, ¥ B . AT 10 b Aien Bhlak PEAK 2/
v R — RE oo The peak list function will not operate in
260, 9001 Mz . .
'y : inc| VB PEAK search or MIN search mode.
2006001 Wz - : : PEAK &
\ ;1 L
SRR B LY L0 R VAR VE R S O
B UV VUL
s i e -
" ChaE 20n.00¢ e T s 0 e PSS
Figure 5.3-9  NEXT PK when NORM is selected
KEF .4 ddn AlL 19 Aview B blank FEAX 272
18d8/ - - p——
260,001 B} CLER
I une VHE
AR Fek 4 =— Display line
DL -58.08 cBim
- | Not searched
Wk \«‘ i \ A B
s e 0 e PN 100.8 ?%HSI

Figure 5.3-10

NEXT PK when UP is seiected

REF 4.4 dBm AT 10 B Aoview B blak PEAK 242
T i
COMT PR
(50,97
R seee W
199,874 Mz : —
0L -50.¢ bt M
R 1 ke H % ----- MRY/AT
1 o L
BTk R R it L e v L S Bt
CENTER 200, 8000 Ktz PRAC LIST

SPAN 106, 0 kHz

SWincC

Figure 5.3-11

NEXT PK when LOW is selected
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(4) Peak List Display

This function creates a table that lists up to eight peaks in a selected order, along with their
frequencies and levels. Numbered markers appear on each of the peaks.

I' """""""""" | i !

PEAK | | NEXTMENU ', | PEAKLIST ! 1o select ON.
: ! | ON/OFF !
| I e 1 -l

@ For example, to list the eight highest peaks in ascending order (this is the preset setling),
press:

| et “ e e m— frem e mem—— b |

PEAK ' NEXTPK ! | NEXT MENU ' | PEAKLIST ! to select ON.
! b { ! ONOFF |
L o i o - L o o e e o o o - b o o —— o1

The softkey in brackets can be any of several; the options are described below.

- AT 8T o
00t g f g S I ReF 0.0 i AT fview B blark B 272
1348/ - - — - T , -
L E ' b ke | BT \ wﬁ@ COT X
9.1 MHz | g o
HER Lo ; 1231 dBn | gt S ¢ iz 3153'!‘ ..... VI
18,1 BRgl-bi o]t o N TR : “lPEKA
[ FE i ]. o i PRI | I | : | wY
Pt - . A
P LT RO 340 kil L | e
: T ol wm:',m \m w;d W%;: \MW hﬂw M»;d i A0
. NEXT P WP e
5 : WA ST 5.0 Wz SI0P 1050 e B
: b i ................. LI T MARK [i51
el ¢ e - e
[ | 10,1 WHz -12.31 din 4
[ o o 0.5 e 22397 den b
. | Ko, 31 0.1 Mz 32,47 dba P p—
L R Ko 4 01 iz 41,00 dBe i
“MA o, 31 2.1 Mz 32,34 dip A
W\' tio, b3 49,1 iz -43.73 dBe [
P IR w01 Hilz 47,25 dko oL e W
L — RO 98,1 NHz -48. 16 dbm i
START 3.0 Wz STOF 193, Wz 5 \

Figure 5.3-12 Listing in Ascending Order
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@ To list peaks by another criterion, press one of the following softkeys instead of the NEXT

PK softkey:
__________  pemmmmmmmmm pemmmmm—mmmq pee =
' NEXTPK || NEXTPK || NEXTPK || NEXTPK | toselect MAXorMIN.
: Il RIGHT || LEFT P MAX/MIN |
b o o ——— [ e A bk i ———— e o o ae n =+

For example, to list the peaks from left to right starting at the peak preceding the peak with
the active marker 4, press the following keys:

Fe==m——m————  pesmmesmse—— pmEsemmsmem— |
PEAX [ NEXTPK '—"" NEXT MENU "‘"’i PEAKLIST | to select ON.
! RIGHT : { i ! ONOFF !
Vs | L e = ot s - A L cm ao ket e o ——— -
) i
Tue Wer 24 £8:5%:10 1992 PEAK 172 REF 8.0 B AT 10 o hview B blak PR 272
REF 8.9 dBn 4TT 10 dB Aview B_blark 10y : —
Wy — — | ETE H 0 | (T
! TS TR WL WAz | . HER e% ‘ ~12.31 dbny Wm
HKR N 4234 dBe | R 16,1 Wiz e ™
20.1 Milz 1‘ b b et Uy e % - I oy
: : b et A R s
B A FE T A - 1 P il 'l }!
| i e : R 308 ¥tz i
. “ 1 L - = LEFL WV 30 G W\w Lw/ \MJ #W\»ﬂ ’LO‘
L R i K TS S R e ol il
| L NEST BE PEAK LIST
: J Sy b CENTER 35,0 Jilz PN {860 g
O | R I : [‘ R W 14,1 Bz -12.31 dbe A
! sl b : i |[ g, 2t 1.1 Wbz -42.34 dRe At
Lt | A & A 30,1 Wiz -23.97 dbn '
&g_ﬁ J | C :‘ i : It HEST MIY I\(\ b1 0.1 MHz -43.7% dbn A
I izt | et ) |05 561 HEe 041 dgn A
i f i w WW BVHJ ................. Ko b b1 iz OIS IR R S p—
) kHz‘ R Rt L RN ] No 7 0.1 Mz -41.08 dBn A | FREV MENU
Sgla’ e S Mo ks S8, 1 Jitz -53.9% dBn A
CENTER 33.0 UKz SPAK 1080 MHz ‘ I

Figure 5.3-13 Listing with NEXT PK RIGHT Specified
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5.3.3 Marker — (Marker to)

The marker-to function lets you use the current marker data {frequency, level, and data) as the
setting for another function. For example, you can set the marker on a peak and then press
MKR—CF to change the center frequency fo the peak’s frequency.

MKR—
_-m—i _____ 1 - .
MKR-CF | Press this softkey to change the center frequency to the active marker
| frequency.
__________ .
Tue Har- 24 11:20:47 1992 PEAK 172
REF 0.9 din ATE 18 dB i_vies Bwrite
198/ : : : ;
+ wagker | oM K
g 500,21 Wiz
YER I RTINS i
500.21 MHz - : . y e RIGHT

1w
(T

S omer
C WM

HIN

NENT MEN

o | : e ; . ) e _"{ .? - E BT N

CENTER S88.00 MHz SPAN 38,8 MHz

level.
| ot e o
e \
I MKRA— |
! SPAN |
E_ __________ -
3
1
1
1
¥

Figure 5.3-14 Setting MKR — CF

frequency.
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Press this softkey to change the reference level to the active marker

Press this softkey to change the frequency span to the delta marker
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i
i
Y ““““““““““ i
' MKR-» Press this softkey to change the CF step frequency to the active marker -
b CFSTEP | frequency.
I
I MKRA— | Press this softkey to change the CF step frequency to the delta marker
! CFSTEP |  frequency.
}I: __________
““““““““““ 1
I MKRA-— |  Press this softkey to change the center frequency to the delta marker
: CF i frequency.
}_ __________ A
|
fom = = -
| NEXT MENU |
i i
hmmmmo o 1
|
ey -
I MKR— | Press this softkey to change the marker step frequency
' MKRSTEP | tothe active marker frequency.
__________ 4
{,_
fommmmmmmm .
| MKRA-» | Press this softkey to change the marker step frequency
! MKRSTEP | to the delta marker frequency.
—————————— o
!.
i 1
! MKRSTEP |  Use this softkey to specify the step frequency used
I AUTO/MNL |  when moving the marker with the step keys.
o e — o4

Select AUTO to set the step freguency to 1/10 of the frequency span.
Select MNL to enter the step frequency size. (Enter a time value if the
analyzer is in zero span mode.)

5.3.4 Marker OFF

Press OFF to remove all markers from the screen and cancel all marker-related functions,
including the following:

e (Counter e Manual Sweep
e Noise/Hz e AUTO TUNE
& Marker Pause ® /A Mark

& Sound ¢ Continuous dB
e Single Track Down
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5.3.5 Multi Marker Function

The multi marker function lets you simultaneously display up to eight markers on traces A and B,
along with the frequency and level at the marker points. You can move the active marker
(indicated by ) with the numeric keypad, the step keys, or the data knob.

You can also use the delta () marker to measure the relative distance to the multiple markers.

Tue Mar 24 £9:61:45 1932 MULTI MK
REF 2.0 dbn ATT f¢ dB A_view B_blank R .
19qp/ —— i 1 This example shows five
199,951 iy | B markers on the screen. {The
KR “49.53 dBe | e first marker is active.)
189.9591}
R
b
RBE
1 kHz
VBY
1 kHz :
8P ww
200 ms s
CEXTER 208, 0000 W1z SPAN 108.0 kilz
Figure 5.3-15 Multi Marker Display
RF 0.0 dba AT 13 &8 Aview Bblank BULTI M
108/ I : .
: . ERER| o o You can use the multi marker
e 199,931 Kz i ; ; h
, NN - ;\ g g WAH listing function to display the
T . D L S A TR ML frequency and level data of all
PR B T I N L ACIIVE
o L LJL | P
, HR LIST
CENTER 209. 0908 itz SPAN G080 ki g
199.9591 Khz -43.13 dBa s
o2z 199.979% HHz -31.53 dbn A
| Ke.d 200,808 HHz -18.486 d8n A
Ho. 4 2000286 Kiz -30.39 dén 4
Ho. 3 20,0418 MHz -4%.19 dBn 4
LMo, 6
[
‘ No.?

Figure 5.3-16 Multi Marker Listing
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(1) Multi Marker Menu

SHIFT > ON

MKR

oS
£X
O

(¥,
4

Press these keys to turn ON multi marker mode.

Use this softkey to turn a selected marker ON or OFF. (* indicates the
marker number currently selected.) Use the MKR No. softkey to select
a marker, then press this softkey to turn it ON or OFF.

Select ON to place the currently selected marker on the screen. It
becomes the active marker when first turned ON.

Select OFF to turn off the marker.

Use this softkey to select from the eight multi markers. The selected
marker number appears in the menu on the MKR ON/OFF softkey
above.

Use this softkey to select the active marker from the multi markers
currently turned on. You can move the active marker (indicated by *)
with the numeric keypad, the step keys, or the data knob.

Use this softkey to display a list of the marker number, frequency, level,
and trace of all the markers in real time. The active marker is listed in
revarse black and white.
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REF 0.0 B AT 10 B h.vier Bbiak MLTL WK
i [N S — 4 NARKER
( A , -m;I ﬁ“}ﬁF}
4 MR i Sl dp TN
w10 Wil S - B
RE W | e
SYP 280 ns : - : .
CENTER. 209, 3006 Witz SPAN 1960 Ktz ”&f@}ﬁ
[¥o.2 2006 iz J1247 db i
| Xo, 2t b Hz 1.0 b [ I
e, 4 20,4 khz NERTE §
No.3: 109 kHz SH.13 4B .
o b ‘
ih‘o"ﬂ
ia\'o.S: |
1 2000901 Wiz 18,04 b 4

Figure 5.3-17 An Example of Delta Marker Listing

REF 0.0 dBa ATT 10 B fview Bblak MILTE MK
sy, :

JARKER

(99,959 Hiz| o
MR e 0.3 B
19,9391 1Bizl-
B 508 @ |- e
ACTIVE
7 1 iz

1 iz e
SEP 208 s MKR LlSl

SPAN lBﬂ ) kifz ﬁ/ﬂFF

199.9591 Mz §.38 dB

4
199.9796 KHz 19.47 dB Ay
2900661 ¥hz 31,94 dB i
194.9206 HHz 19.5¢ dB i
20,8410 Miz §.81 dB A

Figure 5.3-18 Example Listing with a Display Line

@ This example shows a delta
marker listing:

© Thedeltamarker ( I }is
set on the third marker,
which is active (¢).

# Relative values are
measured from the delta
marker.

# The absolute value of the
delta marker appears at the
end of the list.

@ This example shows a listing

using the display line:

The levels listed are measured
relative to the display line.

For this type of listing, be sure
to set the display line to
measure relative values as
follows:

: DSP LEVEL, | to select REL.
! REL/ABS :

N B

NOTE

You can’t use frequency counter mode and multi marker mode at the same time.
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(2) How to Use the Multi Markers
®Turning On the Multi Markers

Press | SHIFT || ON

Tue Mar 24 1%:07:57 1992 MILTL %K

REF &.0 dBa ATT t¢ dB hovier B.blank
L/ e —
Lo WIRKER | gl
' : 200.9601 iz to turn ON marker 1.

HER
268.000 1=

-18.96 dBm

o i
- Ao |
¥ ‘ :
@kﬂz [j ; f \l b g 4 fJ
TR EEAIN NN N p—
L Lt vl
208 il M el

s - :
CEXTER 280.9008 WAz SPAK 1888 kHz

e lar 24 (35618 1992 MATI K To turn ON marker 2,

REF §.¢ dRu AIT 10 4B A viex #blak 3
19dn/ T ' —— e press! MKRNo. ! to select marker
- RN (999850 iy | AT : :
i e e
199.952@! HHz . - f {! . B | IR, - __.:-..._:__.j _____
‘ : -i"* : f‘:\ ? ‘\ S S v 2, and press]  MKR2  |to select
IR TS TN WO O O N | B 1 ' ONMOFF
: : J s S D
RNy }i ] TR ON. b m e i
; R I B : .
! fﬂl j !\4 i “ ; ’\ j\ e Marker 2 becomes the active marker and
URE AU S0 W U O S O S
W /'jg % He \ N 11 ----------------- can be moved on the waveform.
Lkt Jl e R e
Hiwkﬁz RN j Y f \ FE IR T [
o RV R e A
08 e 2t e SDAN 1000 kM
Tue Har 24 19,6035 1992 LT3 To turn ON marker 2,
REF 6.8 dBa ATT 14 dB A_vier B_hlank pe————m———— A
s - ‘ et B OE press! MKRNo. | to select marker
o 2oy, i iz | BT ] ]
H : . 1 BELD !
2000206 g i ?\ TR e b pheielelette N -
S T - ;\ : ﬁ e 3, and pressE MKR 3 ito select
o T B ON/QFF
| /\ TN RN AN ON. e ]
Lol M} J\ i
IR IR I .
i !H N \ AT N Marker 3 bacomes the active marker and
S 0 RN /EI
i i f il H ‘),‘ H : I\ R R - n a rrm.
e G e j LN can be moved on the wavefo
RS T 200, 0800 Wi SPAN 100.€ kiiz
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@ Turning Off the Multi Markers

REE 09 dbe ATT 10 dB A_view B plank
- P R 2
HER : 19%3”’%?&? il
109, 9796 iz . 3\ I———— .
[ [ P :
IS OB I
IR
i il b g k i
(A |
/SNl EyiEwinl
8 I I (T R S R s
i H . :\ L \ [1 \ ; H :
S%PkHz | WwM..f M«;’) W w ]L .................
e ‘

Tue Mar 24 19:09:35 1992 MULTI K

ns
CENTER 284, MM Wz

SPAR lﬁl} f kllz

REF 8,0 dbm
1048/ ;

ATT 16 dB

Toe Mar 24 19:09:56 1980 WRTE WK
k_view B_blenk

_  §
- BARKER | o
. 200, 434;3 gHz Bt
: : - Ba |
200, 0418 Bz bt e 1
Pl o P e
: B R LIST
i ;?\ |
i ) [ ,J \
RBY | : : { : : J | : I B -
1kHz \ \,\, L "J o
‘ T A
T .
SHP 4 \/) kW.M’v(\ \WH( L\WY.MM‘
1N ~
CENTER EM 00 YHz SN {10.4 iz
Y
Tue Mar 24 19:18:08 1992 MULTT WK
REE §.¢ dbn ATT 10 dB fview B_blak
Hhdes ! o O OMARKER | gont
- : S T 200, 060) e | B
Lo ol Z3.96 dBe ;
BT e B | : i
BN ny
NEEEEEEE
P l : [.l T
i R
Eniny . Ries .
‘l\/\ H ’
M { » po AR
z R : . J
o ERILE e ,u ..................
™ Ll wr W
209 :

us
EEMER 299, 0000 YHz

SPAN 100 % kiz
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To turn OFF marker 3,

-
press |  ACTIVE | to select
;.  MKR i
| O L Lt 4

When marker 3 is furned OFF, marker

4 automatically becomes the active

rarker

It 1 MKR4 | istumed OFF
| ON/OFF |
Lo e e e e e wl

nexi, marker 1 becomes the active

marker.

Thus, when a marker is turned OFF,
the remaining marker with the lowest
number that is larger than the marker
you turned off becomes the active
marker.

If no remaining marker has a larger
number, the marker with the smallest

number becomes active.
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5.4 User-Defined Softkey Functions

Most of the analyzer’'s keys are software-based rather than hardware-based. This makes the analyzer
a very flexible instrument. The user-defined softkeys function lets you assign the softkeys that you
use most often to the user menu. Moreover, you can reassign any softkey to any softkey menu, then
save your customized menus to an internal memory location or to & memory card.

Each of the analyzer’s front panel keys defines a softkey group. For example, the CENTER FREQ key
defines the center softkey group. Each group has seven menu spaces. The seven spaces in the user
softkey group are initially not assigned any softkey members.

| DEFINE :
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(1) Reassigning Softkeys to Menus

DEFINE
Press SSHIFT USER | . The foliowing display appears.

Tue Mar 24 11:23:46 1992 (HG MENC

soft menu wode

+x CENTER =

+ 8F1 ¢ CF Step Siz?. Auto/h{?mrl?l
SF2 & Frequency 0ffset Oo/0

> Soft group gpy L TERE

SFd ¢+ Internel Hixer

SF5 1+ Externa! ¥iwer

SF6 ¢ 10 MHz Ref Tnt/Ext

SF?
feix Center Frequency szs/ i DELETE
#+ 1 : Ceanter Freguency :
2 ¢ Of Stap Size Aute/Manual
31 Fregoency offset On/@ff INITIAL
4 GROUP
53 ¢ Internal Mixer
® Soft member b External Hixer AL
7

§ 1 Regarive Blas
9 7 anplitude Correct
B+ Averaging Loss Table

|
|
|
|
!

v Positive Bias I INLTTAL
i RETR
1

Figure 5.4-1 User-Defined Display

@ The softkey group’s current menu assignments (SF1 through SF7) appear in the upper half
of the screen.

| el =
! GROUP |

These can be set by pressing the |  ACTIVE | and moves arrow bey — to the menu
L i im m e A4

yau wish to alter or add by knob @ .

@ All softkey members appear in the lower half of the screen, sorted according to the group

they initially belong to. U A
! MEMBER !

These can be set by pressing ! ACTIVE | and selects the menu you wish to set by
L e e e o o a o

panel key or 1 1 Keys.
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(2) Explanation of the Manu

DEFINE
“BHIFT |—=| USER

_____ [——

ress this softkey to aclivate the softkey group area (the upper half of
the screen). Press the front panel key corresponding to the group you
want to modify, or use the step keys to step through ali the groups. Use
the step keys to access the second menu {next menu) for groups that
have two menu pages. Use the knob to set the arrow at the menu
space you want to change.

MEMBER Press this softkey to activate the softkey member area (the lower half of
ACTIVE the screen). Press the front panel key corresponding to the group the
---------- - member belongs to, or use the step keys to step through all the groups.

Use the knob to set the arrow at the member you want to add.

Press this softkey to place the softkey member indicated by — in the
menu space indicated by —.

' Press this softkey to delete a softkey member from the selected menu
: space. (The softkey group must be active.)

: Press this softkey to return the current softkey group to its initial
GROUP ! settings.

ALL H Press this softkey to return ali softkey groups to their initial settings.
I
]

Press this softkey to cancel the user-defined softkeys mode. The
preceding display appears.

NOTE

The customized menu remains set even if power is turned off. However, before using
GPIB remote control, reset all menus to their initial state. You can save customized
menus on the memory card (see Section 5.5).
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(3) How to Set the User-Defined Softkeys

Toe Mar 24 11:25:33 1992 CHG MERNU

4 saf1 meau wode

@ Press [ BHIFT

DEFINE
USER

: U S T

C fesx USER FEET i t 1

SF1 i GROUP | .

! SF2 : OACTIVE

+ 5F3 e 1

i SF4 1

S Then use the panel keys or step

SE7

R Sesmosssosssssssssessosssssoososooonooos keys to select the softkey group to

[ 13 H?rke{! #::/ DELETE ¥ ye P

| + t Marker Qo .

: 2t Marker DfF modify.

1 3¢ Nermal Marker INITIAL R
4 ¢ Delta Marker GROUP in the examp[e at left, USE

‘ g B i},xe? Ma{lke]- 0“11'051 .

| v U/Delta Marker Oo/0ff ALL .

| 71 Counter On INITIAL is selected.

| 31 Counter Res 1 kHz

; 9 ¢ Counter Res 184 Hz RETIRN
16

+ Comnter Res 18 Hz

. Tue Mar 24 11:26:57 1992 CHG MENU

chavged soft menu wade

@ Use the data knob to set the arrow
Tue Mar 24 1:26:29 1992 I MBS (—) at the menu space to modify.
Chavged s0ft meou Bode ]
/:3z USER 5%/ GROLP
SF1 ¢ ACTIVE
NER i -:
“ 53 WEBBER i MEMBER | .
\E
i LAIE | @ Press | AcTivE |
SFh INITR | 4
SF?
e Then use the panel keys, step
11+ Counter Res § Hz TELETE
%% : Frequean;yz}‘!quer Counter keyS, or data knob to select the
1 Counter Qrf
14+ Signal Track On/QfF INITIAL softkey member to add.
{5 : x dB Down Mode GROUP
ML S R In the example at left, MARKER
{2 : 8 Down Right iNITIAL ;
19 ¢ Relative/Absolutei/Absolute? ON dB DOWN is selected.
10+ Reference Barker Active RETURY
1 21+ Reference Marker -» Peak
o e - — b
Press | ENTER | .
| l
__________ .

to make the replacement or
addition.

Jesz USER 2z £ROLP
SF1 ¢ ACTIVE
gk:% : @ MEMBER

+ SF3 1 dB Dowe
SF4 ¢ ACTIVE Note: Softkey members marked
SES s ) i
ggg ENTER with three asterisks (™)
“““““ o S nnot be replaced or

i1 ¢ Counter Res 1 Hz DELETL cannot p

{2 : Frequency/Marker Counter

13 ¢ Counter OFf

14+ Signal Track On/0ff

15 ¢ x db Down Mode

+ dB Down

7+ dB Down Left

18 : dB Down Right

1% 1 Relative/absolotei/Absalutel
28 1 Reference Marker Active

21 1+ Reference Marker -> Peak

INITIAL
GROLR
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altered.

Jan 20/94



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.5 Memory Card Functions

5.5 Memory Card Functions
5.5.1 Initializing the Memory Card and Saving or Recalling Custom Menus

This section explains how to initialize the memory card and how to save or recall custom menus
defined with the USER DEFINE key. Refer to Section 5.6 for more information about other uses
for the memory card.

(1) External View of the Memory Card

Front surface Hear surface

ADVANTEST. ;

ADVANTEST CORPORATION

Battery holder

=
4
a
<
S
Zz
w
o
<
=

Ay MEMORY CARD
[

— Protection switch

Production No,

Month when produced

1'through 9 (January to September)
X {Octorber)

Y (Nagvember)

Z {December)

Tha last digit of the year

Memeosy capacity

L Insert direction

Figure 5.5-1 External View of the Memory Card
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(2) Inserting and Removing the Memory Card

g

! e
_ s Drive lamp
Eject button

o Protection switch

04Y2 AHOWIW L4

1SSLNVAGY

NOUVHOHOS 1531 N

Figure 5.5-2  Inserting and Removing the Memory Card

Insert the memory card with the printed surface upward.

S

@ Set the protection switch to OFF to allow the analyzer to read and to write from the
memory card. Set the switch to ON to prevent the analyzer from writing to the card.

@ To remove the card, make sure that the drive famp is not lit, and press the eject button.

CAUTION

The drive lamp lights when the analyzer reads from or writes to the memory card. Do not
remove the card or press the eject button while the lamp is lit or you may damage the

card.

(3) Initializing the Memory Card

WARNING

Initializing & memary card erases any data on it.

Before you can use a memory card you must initialize it. During initialization the analyzer
checks the card’s memory and formatting. To initialize a memory card, do the following:

@ Set the protection switch OFF.

@ Insert the memory card into the analyzer.
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MEM CD

| A
@ Press [BHIFT|| 4 |! carRD !
: FORMAT :
b o e o e e 4

The following screen appears:

Tee Mor 24 14:28:18 1992 C4RD 272
REF @.¢ dBm ATT 10 dB Arite Bblank
19dB/ [ - - . ji CONFIRM
|
E Do you really sant to {
initialize Memory Card? i
Ly
RBY
3 KRz
VBY
3 MHz ' i l
SEp L i ‘ : ‘ CANCEL
138 ps - : - : : oo
CENTER 4.158 GHz - SPAN §.30 LMz

r “1
Press | CONFIRM |
1

J

U

| e =
Press | CANCEL |

| I

| ]

to initialize the card.

to cancel the operation and return to the previous menu.

@ When initialization is complete, the message "Memory Card Initialized” appears as shown
below. If the message “Memory Card Failure” or “Protection Switch ON” appears, make

sure the protection switch is QFF and try again.
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Tue Mar M4 85:5%:235 1992 CARD 172
REF &.% dBn ATT 10 dn & write Bblank
14dB/ - . L
PR
{ o STORE

R

Pemory Ceid Lo

Initielized |

FORIAT

CENTER 4,138 Gl SPaN 1,38 GHz

Figure 5.5-3 Initializing the Memory Card

{4) Saving a Custom Menu

The analyzer can save one user-defined menu setup per card. Do this as follows:

& Insert the memory card into the drive.

MEM CD
P 3
@ Press|BHIFT || 4 |I sToRe ! .
b OMENU !
o

The user-defined menu setup is saved to the card. If there is not enough empty memory
space on the card, however, the operation may fail. The card’s memory space is divided into
channels as described in section 5.8. The user-defined menu setup is stored in channel 39
on a 32Kb card, and on channel 79 on a 128Kb card.

CAUTION

1. If channel 39 on a 32Kb card or channel 79 on a 128Kb card contains data, it will be
erased when the channel is overwritten. When saving soft menu data, first make sure
these channels do not contain data you want to keep.

2. To protect the saved data, set the protection switch on the card to ON.
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{5) Recalling a Soft Menu
To load a user-defined menu setup from a memory card to the analyzer, do the following:

@ Insert the memory card containing the user-defined menu.

® Press|SHFT || 4 |!  LoAD
I
]

The analyzer loads the user-defined menu setup from the card.

CAUTION

The current menu setup is overwritien when a user-defined menu setup is loaded from
the memory card.

5.5.2 Saving Internal Back-up Memory Data to the Memory Card

The analyzer has 17 internal memory locations {channels); these are called the back-up memory
(as described in section 5.6). You can store an exact copy of this back-up memory on a 128Kb
memory card.

(1) Saving Data to the Memory Card

Use this procedure when replacing the back-up memory battery, or when copying the back-up
memory to other R3265A/3271A analyzers.

@ Insert the memory card into the analyzer.

@ Press [ BHIFT || 4 STORE

The following message appears:
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Tue Mar 24 11:28:43 1992 CARD 22
REF .8 dbn ATT 18 dB fdwrite B hlank
10ds/ - -
! Do you really want to -
: store Backwp data? i
RBY
3 KHz
VBW ............
A | LU R
ogp ; ; . ; CANCEL
130 ms : : : : : ;
CENTER 4.150 GHz SPAN 8,39 (Hz
| pe |
Press | CONFIRM | to store the back-up memory on the card.
1 1
1 1
. a
prom———————— R .
Press | CANCEL | to quit and return to the preceding menu.
} 1
i i
L i e a4

CAUTION

1. The memory card must have a capacity of at least 64Kb to save the back-up
memaory.

2. You don’t need to initialize the memory card before saving back-up data, but you will
need to re-initialize the card if you ever want to use it for saving other types of data.

(2) Reading Back-up Memory from a Memory Card

Once you've saved a back-up memory to a memory card, you can read it from the card to any
R3265A/3271A analyzer as follows:

@ Insert the memaory card into the analyzer's drive.

@ press [SHIFT || 4

The following message appears:
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Tre Mar 20 11:29:81 1992 CARD 272
Rsld ?.ﬁ dBn ATT 14 dB Arite B_hlank
tids e :

CONF IRY

RlctesT
Do you really want to 1
load Backup data?

Ktz ol s
kP ; _ - CANCEL
130 ns : : : - !
CENTER 4.13% CHz SPAN R.30 GHz
| i A
Press ! CONFIRM | to read the back-up memory from the card.
; |
e m e e -1
=== " .
Press | CANCEL | to cancel and return to the preceding menu.
: |
| e ol

5.5.3 How to Handle a Memory Card

(1) Back-up Battery Lifetime

The memory card battery will last up to five years if the card is kept in the temperature range
given below.

When replacing the battery for the first time, check the number printed on the memory card
rear surface (see Figure 5.5-1).

For example, if KB 9206 is printed on the memory card, that means that the battery was
produced in February {month 2) of 1983 (represented by the 9). Therefore, the battery should
be replaced in February of 1994,

CAUTION

The memory card operating lifetime is significantly shortened if it is kept at high
temperatures.,

Remove the memory card from the analyzer when not in use.
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{2) How to Replace the Battery

@ Use a Phillips screwdriver to remove both screws from the battery holder on the rear of the
memory card, and remove the cover.

@ Remove the old battery, and insert the new battery so that plus sign ( +) can be seen, as
shown below.

4 \
7 ™ —
CR2016 Battery Type CR2016
NG
N
N Y

Figure 5.5-4 Memory Card Battery Replacement

@ Replace the cover and its attaching screws.

CAUTION

Replacing the battery erases all data in the memory card. If the card contains important
data, copy the data into another memory card before you replace the battery.

Memary cards available: A09505 32Kb, SRAM card, 5 in a set
AQ9506 128Kb, SRAM card, 5 in a set
{3) Memory Card Handling Precautions
@ Make sure no dust gets into the connector hole. Dust can damage the connectar.

@ Never touch the connector with a metal object. Static electricity from the metal could
damage the connector.

@ Do not bend or drop the card.

®

Keep the card away from moisture.
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(4) Specifications:
Memory capacity : 32Kb
Connector :  20-pole, 2 pcs

{insertions/removals before failure: at least 5000)

interface ;1O bus byte
(based on the Japan Electronic Industry Promotion Association)
Memory back-up battery :  CR2016 (1 piece, replaceable)
Battery Lifetime 1 Byears (if kept at normal temperature)
Dimensions : 54 mm {width) X 88 mm (length) X 2.2 mm (thickness)
Environmental conditions :  Avoid condensation
Operating temperature 0° to 40° C (32° to 104° F)
Storage temperature -20° to 60° G {—4° to 140° F)
Relative humidity 10% to 890%
Protection switch 1 Switched ON/OFF

Write inhibited when the switch is set to ON.
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5.6 Save and Recall Functions

You can use the analyzer’s save and recall functions to save a variety of data types, including softkey
settings and waveform data. You can save this data both in the internal back-up memory or in a
memory card, and then recall it when you need it.

Both the back-up memory and the memory card are divided into storage locations called channels.
The back-up memory has 17 channels, the first two of which are reserved for special data. The
number of channels available on the memory card depends on the free space remaining. The back-up
memory and the memory card can store the following data types:

@  Back-up memory consists of channel IP and channels 0 through 15:

Channel IP :  Contains settings used when the PRESET key is pressed to
initialize the analyzer.

Channel 0 :  Contains last state settings used to restore the analyzer to its
previous state after being turned off or initialized.

Channel 1 to 15 :  User-defined, and can save the following:

Setting data : 15 items per channel

Trace A and B data
Normalize data

Antenna correction table
Limit line table 1 and 2

} 20 screens

} 5 items

@  The memory card contains channels 16 and above. The maximum number of items that can be
saved is deterrmined by the memory card capacity, and can include the following:

Waveform data A/B
Antenna correction table

Normalization data : Vin varicus combinations

Limit line table 1/2

Loss table :

User-defined menu setup : 1 item per memory card in a predetermined channel
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A 128Kb memory card can also store a copy of the analyzer’s back-up memory. (See Section
5.5.2, Saving Internal Back-up Memory Data to the Memory Card.} However, this process uses
a different format than the channel storage. If you save a copy of the back-up memory, you will
have to reformat the memory card to use it for channel storage again.

5.6.1 Save Function

SAVE

To view a list of saved data, press SSHIFT

RECALL

REF 0.0 dbn

1o/
SAVE .
¥4
REF 10 Kz |- -

VOF 19 kil
SBP 50 s

AIT 14 dB

CENTER 483, 004 ¥z

i Last State

g [nstrument Preset

frite B blank “SAVE 1/2

SAVE
EXECUTE

" CHRNEL
R

PROTECT
SAVE
FIEM

0F
. GFE ! REXT MEAU

Figure 5.6-1
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{1} Explanation of the list

The data list shows eight channels at a time, along with the type of data saved in each. You
can scrolt through the list with the data knob to view all the channels. Channels IP through 15
belong to the internal back-up memory, and channels 16 and above belong to the memory
card. Placing the cursor on line 16 or above displays the memory space remaining in the
memory card.

jListing the Back-up Memory Data]

Siatus*

CENJER 4.150 Giz
SIVE/RECS

i B Ivstrument Presef
| B Lest State
! 1H .

-

~— Initialization data
—— Ceondition data when
power is turned OFF

;h»u

-~ The number of remaining items
I— Protection switch {ON,OFF)
e e The number of items in the table

Black-white reversed
when the setting condition

_ — The number of remaining items Trace
is saved.

Normalize

[Listing the Memory Card Data]

. " . BELLL
CENTER. 4,158 GHz SFAN 8,30 Gliz PROTECT

Eoia DFF |
. OFE | NENT HEAE
....... 17 |

L
ME 16128 Bytes )

—— The nurnber of remaining bytes

*: Symbol of status indication

AB :Waveform data A/B

ab : Normalize A/B

F :Antena correction table
12 :Limit ling table 1/2

Figure 5.6-2 Explanation of the List
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{2) Save Menu

SAVE
E53HIFT L | RECALL

r 1
! SAVE ; Press this softkey to save the current setting in the selected channel.
1 I
i ]

EXECUTE

!__ __________ 4
'

---------- A
! CHANNEL | Press this softkey to view in detail the contents of the selected channel.
! LIST !
{.. __________ -
]

---------- A
H SAVE | Press this softkey to enter a title for the data in the selected channel as
: TITLE ' described below.

__________ ol
E:

__________ |
I WRITE | Press this softkey to write-protect the selected channel.
! PROTECT |
i. __________ -
]
fossr e 1
: SAVE i Press this softkey to select the type of data to be saved.
LOTEM !
'_ __________ -l
t
bmm e mm o -
' NEXT MENU !
E ;
L._._.__.l _____ ol
e e —— )
I DEFAULT !  Press this softkey to reset channel [P to the factory default settings.
: SET |
1- __________ ]
i

““““““““““ |
! DELETE | Press this softkey to defete the data in the selected channel.
i l
|_ __________ ol
i
fomm 4
' PREVMENU !  Press this softkey to return to the previous menu.
| E
i ¥
| ] -1

Use the items in the save menu to save data to the back-up memory or to the memory card.
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(3) Saving Data
SAVE
l:E‘:HIFT L | RECALL.

' is saved in the selected channael.
ITEM |

Settings data saved in channel IP is used when the PRESET key is pressed to initialize the
analyzer.

!
To reset the initialization data to the factory default settings, press E SET

You cannot save data in channel 0. This area of the back-up memory is reserved to store the
LAST STATE setting when the power is turned OFF.

CAUTION

Saving data to a channel erases any data already in that channel. To protect saved data,
turn on write protection for that channel.

How to Save Data

I To save waveform data, set the TRACE section to VIEW mode.

@ To save normalization data, set the NORMALIZE ON/OFF key in the TRACE section to
ON.

@ To save limit line data, antenna correction data, loss table data, or marker data, set the
mode of the corresponding section ON.

@ To save user-defined menu data,

gttt M
! STORE ! f th d ti
press ; MENU : 0 e memory card section.

(See Section 5.5, Memory Card Function.)
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(4) Viewing Data in Selected Channels

To display more detail about the data in the selected channel, press the following keys.

SAVE
RECALL

@ If any data has been loaded

CENIER 4,156 Gz
) SIVE/RESALD

P SRELXEL MRNU

SOFT KEY MEKU

CENTER 4,150 Ghz SPAN 830 CHz
S3vi/RLEAL LIS I
. 1992/93/24
11:47
CENIER 4.15\] GHZ ................
SPAN 8.3 GHz TRACE OFF
RB¥ 3 WHz ANTENNA OFF
VB¥ 3 WHe NORMLIZE  QFF [ -eeimnenn
SEP i30 ns LIMIT DFF PREY MEN
ATT, 10 4B L08s Okr
REF.LYE ¢.¢ dBn cec 1§, 155>
@ If Softkey menu is contained
SPAN 8,38 GHz

1891712723
11158

&

FREV MENY
E4F 17280 Bytes
if no datais contained
CENTER 4,150 Gz SPAN §.30 Gz
 ——as ST LIS S
[ 7 |
Ko HATA ‘
| T
i <<¢ 15, 2w }

SAVE
selected channel.

3
]
' channel.

5-74

Figure 5.6-3 Data in Detail

Press this softkey to save the current settings in the

Press this softkey to delete the data in the selscted
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(5) Entering the Title

The title you give to saved data appears in the save/recall list. (This is different from a trace’s
label, which appears on-screen.) To give a title to saved data, press the following keys:

SAVE

SoHiFT | | RECALL

"
! Press this softkey to save a titie. Use the knob to select a character,

: and press the unit key to enter it. The title can be up to 30 characters
.i

long.

After entering the title, press

RETURN

1
i
1
1

REF 4.6 dbn ATT 10 db Awrite B blank  LABEL

T e T o
e LW

BBCDEFGHT JKLMNOPQRSTUVEXYZ

gy 123456789
AN : CAPS LOCK
OFF
RO 3 Wz HRK
VEF 3 iz | ; R R R L e —
SWP 132 ms SPACE

CENTER 4.130 Gz SPAN 8.30 CHz
S3VE/RECALL  LES

[ lnstrument Preset
[J: Last State

R |

Figure 5.6-4 Entering the Title of the Saved Data

Press this softkey to use upper case letters.

BB CDEFGHIJKLMNGPQRSTUYRXY? ;

13123456789

Press this softkey to use lower case letters.
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[
E
e -
! MARK ' Press this softkey to enter symbols or special
' | characters.
!- __________ .
1
1
i
i Bl
i N R E RS E TN STR SIS I I
: AR P T IS S b
: [
|
[ ettt -
I SPACE | Press this softkey to enter a space.
| |
b e d
1
P ee——— bl
¢ LABEL | Press this softkey to delete the title.
[ CLEAR !
S 4
b

__________ =
! PREVMENU |  Press this softkey fo return to the previous menu.
1 E
1 1
| R — A

(B) Protecting Saved Data
To prevent the analyzer from writing to the selected channel, press the foliowing keys:

SAVE
I:\‘SHIFT j~—3 | RECALL

! WRITE i Set to OFF o cancel this function.
! PROTECT | Note that this function does not apply to channel 0.

¢ [nstrument Preset OFE
t Last State ax
: seesses OFF
caBesss GFF
: cov.F12 OFF
4: Asll Ziveaaa. OFF
N: JBa.... OFF
iy ..ab... OFF
<<¢ 15, 2w
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(7) Selecting the Type of ltem to Be Saved

The save item function lets you specify whether to save trace A data, trace B data, or both, for
the various data types. You can store more than one data type in a channel. Use this function
by pressing the following keys:

SAVE

SHIFT |—» | RECALL

SAVE ' The save/recall list appears for you to select the data types you want to
ITEM ! store. (If there is currently no data for a data type, it remains OFF.)
---------- After makmg the settings y0u want, return to the SAVE menu
and press l SAVE : :
P :L EXECUTE |

The selected items are saved.

NOTE
SAVE

The save item settings are cleared avery time you press I:bHiFT RECALL
and all data types are set to ON.
To cancel a particular data type, sei that type to OFF (see below).

1

3

1

1

1

: i TRACE (W 4B /B 3

1 ANTENNA { [ALY]

! i NORMALIZE (OFF/ﬁf /a b ;

; 1 LINTT (WFF/ 1 /2 f i

. | 108§ (0FF/ I ;

| |

I

|

! Figure 5.6-5 Selecting the Data Type to Be Saved

j

1

1

1

1

1

1

i

|

t

]

1

1

¥
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I
¥
e “1
' TRACE | Set this OFF if no waveform data is to be saved.
l i
}.. __________ o
1
frmsm 1
i ANTENNA ! Set this OFF if no antenna correction table is to be
! CORR | saved.
=. __________ )
1
R -
! NORMALIZE |  Set this OFF if no normalization data is to be
! CORR | saved.
i. __________ o
fomemmmm e .
I LIMIT ! Set this OFF if no limit line data is to be saved.
! LINE !
:._ __________ -1
|
b 1
' LOSS I Set this OFF if no loss table is to be saved.
I Table :
i. __________ )
]
e n
' PREV I Press this softkey to return to the previous menu.
! MENU |
U 4

(8) Initializing the Saved Data

The analyzer uses the settings saved in channel IP to initialize the analyzer when the
key is pressed. These settings remain in channel IP even after turning off the

PRESET

analyzer. To return these settings to the factory defaults, press the following keys:

AT 10 Awrite b blank (H LIST

SWE
EXECUTE

ppemmm—————— =
SHIFT | | RECALL |—» ! NEXTMENU |
| 1
1 I
| I .I__......._..l !{\“EEB?.FJ(‘Bm
,._____¢ _____ - SAIE fo.
| DEFAULT !
S
b o A Rk 3 M
VBN 3 Mz
SE 13

gy
CENIER 4. 156 GHz

SPAN 830 Gz

P lustrament Preset 1991fﬁ§/ﬁ i

15041
CENTER 4,159 GHz | ----------------
SPAK £.30 GHz IRACE BFF |
Lk 3 iz ANTENRE  OFF |
VY 3 JiHz KORMLIZE  OFF [ oo
s 130 ms LINTT OFF | FREY IENS
BT ie db L0sS OFF
REE.LVL 8.0 dbm <o 13, 2w

Figure 5.6-8 Listing the Initialization Data

5-78

Jan 20/94



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.6 Save and Recall Functions

(9) Deleting the Saved Data

To delete data from a channel, press the following keys:

SAVE e .
SSHIFT | | RECALL > | NEXT MENU |
1

e T
T
i_ " _E‘ Set the cursor (-—») at the channel to be deleted and
""""""" ress | DELETE |
t 1
B st ctr o e o

NOTE

You cannot delete data from channel [P, channel 0, or any channel that has write protect
set to ON.

5.6.2 Recall Function

SAVE
Press | RECALL

The list appears at the lower half of the screen. (The list does not appear if RECALL is set to

FAST.)
REF 8.0 B ATT 10 B Awrite B blank RECALL
0B/ ; : - e . : -
_____ RECALL
REDAL . T
£ {HANNEL
| LISE
RB¥ 3 ¥Hz
VBY 3 Wiz ' :
SHP 138 ms : : : e :
CENTER 4,150 &z SPAN 8.30 GHz
% : Instrument Preset
| 1 Last State
| H e
| g O
| H L. FL2
. o Ba..
3 L
<«e 13,

Figure 5.6-7  Recall Data List

To recall the data list (described in section 5.8.1 (1)), press the following keys:
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{1) Recaliing Data

To recall the data in the selected channel, press the following keys:

RECALL

prem e = .

! RECALL | Press this softkey to recall the selected channel.

! EXECUTE | If you select channel IP or 0 through 15, the data is recalled from the

bom e m < analyzer's back-up memory.
If you select channel 16 or above, the data is recalled from the memory
card.

(2) Recall Data in Detail

To view detailed information about the data in a selected channel, set the cursor (—) at the

channel number and press r--"""""~"" T
! CHANNEL |
| LIST !
I 3
RECALL
P""'"‘""‘"* _____ "1
! CHANNEL |  One of the screens shown in Figure 5.6-8 appears.
' LIST ;
L e e e 4
I
1
pmmmmm e .
| RECALL ! Press this softkey to recall the data in the selected
| EXECUTE | channel.
__________ B
]
! PREV ! Press this softkey o return to the previous menu.
' MENU }
R A
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MO When setting data is contained

CRNTER 4,150 O P4 2.3 Gz
} 1992703004 |
19:18 |
CERTER 4,156 G —
SPAN 2,39 GHz TRACE aky
RB¥ 3 MHz AMTENNA [\
1 VI¥ 3 MHz HORMLIZE  OFE [ semmieos
1s§p i3} ms [REANT 1,2 PREV MENU
ATE. 1§ dB 1.OSS [
| REF.LVL 187.4 dBpy e 1h, o
@ When soft menu is contained
CTWTER 4,158 G SPN 8,30 Ghz
WE ¢ S6FT KEY HENU te9s/12/25 L
11153
! SOFT KEY MENH
" ‘ PRE!
l FHE 17280 Dytes |

@ When no data is contained

SN 8,38 Gz

KO BATA
I PREV MENU

e B3, Tem

Figure 5.6-8 Recall Data in Detail
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{3) Selecting the Recall Data Mode
RECALL
T
| FAST/ ! Use this softkey to select FAST or NORMAL.
' NORMAL |  (FAST only applies to channels 0 through 9 of the internal back-up
bmommmm e “ memory )
@® When NORMAL is selected, recall data by selecting a channel from
the save/recall list and pressing r——---"~--""~ 7
| RECALL !
! EXECUTE !
ORI -1
® ‘When FAST is selected, the save/recall list does not appear. Just
press one of the numeric keypad keys (0 through 9). It is not
necessary to press r=---" o7 1 (see below).
| RECALL |
| EXECUTE |
Le o o o e e o o m 5
Normal mode Fast mode
RECALL RECALL
* | o ———————— a9
List ! Numerickey |  If you press any key other
‘L | ! than a numeric key, the recall
I S - '"""} ------ *  mode is canceled.
! Channel |
| specification | Execution (in GPIB, give numeric key as
"“"1 ----- - “RF + Numerical value one
pmmm o= - _...____.___l digit”.)
! RECALL |
! EXECUTE |
I..__,__} _____ -l
Execution
NOTE
FAST only applies to the internal memory. You cannot use FAST to recall data from the
memaory card.
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5.7 Preset and Last State Functions

The preset and last state functions allow you to switch quickly between two sefting states. Access
these functions with the PRESET and LAST S keys, respectively. The PRESET key resets the
analyzer's settings to their factory default state, or to a user-defined state stored in the IP channel
(memory location). The LAST S key resets the analyzer's settings to the values they had just before
the PRESET key was pressed.

B.7.1 Preset

(1) Factory Default Settings

The PRESET key restores the factory default settings listed below.

Parameter R32585A (R3271A) Setting
Center frequency 4.15 GHz (13.25 GHz)
Frequency span 8.3 GHz (26.5 GHz)
Reference level 0 dBm
Sweep time AUTO 130 ms {400 ms)
Resolution bandwidth AUTG 3 MHz
Video bandwidth AUTO 3 MHz
input attenuator AUTO 10 dB
Trigger mode FREE RUN
Trace mode A WRITE B BLANK
Marker OFF
Display line OFF
Label function OFF
Vertical axis scale 10 dB/div
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(2) Storing a User-Defined Preset State

@ Enter the settings you want.
SAVE

@ Press r:SHIFT RECALL

Back-up memory data is listed.

@ Select channel IP with the cursor.

romm——————— A
! SAVE |
1 1 *
@ Press: pypcyTE !
o o o v o ———— -
Hereafter, the analyzer will be set to the state you defined when you press .

PRESET

(3) Canceling a User-Defined Preset State
Press the following keys:

SAVE

_
“SHIFT || Recawe |! NEXTMENU ! DEFAULT |
| 1 SET i
i 1k i

5.7.2 Last State

To restore the analyzer to the state it was in just before PRESET was pressed, press the
following keys:

LASTS

SsHiFT

PRESET

NOTE

The state when the analyzer's power is turned OFF remains when the power is turned ON
again.
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5.8 Calibration Function

The calibration function lets you fine tune the amplitude section of the analyzer to improve its
accuracy. (You should also return the analyzer to an Advaniest service center once a year for a
complete calibration and performance check.)

(1) Calibration ltems
The calibration function adjusts the following:

® Absolute error in the resolution bandwidth 300 kHz correction signal output
{(-10dBm, 1 dB/div)

IF filter switching level error in the resolution bandwidth 10 Hz to 3 MHz
Screen vertical axis linearity in LOG 10 dB/div, 5 dB/div, 2 dB/div, and 1 dB/div
Switching error in LOG 10 dB/div to 0.1 dB/div

IF step AMP switching error

input attenuator switching error

PBW (noise power bandwidth})

o ®* © 8 o B

NOTE
1. Before calibrating the analyzer, let it warm up for at least 60 minutes.
2. Before using the CAL key, connect the CAL OUT output connector on the front

panel to the RF input on the front panel with a cable such as the MC-61 10 cm
cable.
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(2) Calibration Menu
cAL
BHIFT || 7 Press this key to open the calibration menu.

| 2inaen |
i CALALL | Press this softkey to execute all calibration functions except PBW. When
! ' calibration is complete, error correction mode is set.
I
' TOTAL ! & Press this softkey to measure the current screen vertical-axis linearity
! GAIN : and to perform the calibration.
pommmnmmme N (Only when the vertical axis is set to LOG.)
! e Press this softkey to measure the current resolution bandwidth
L switching-level error and to perform the calibration.

““““““““““ m
H EACH ! Press this softkey to calibrate particular items.
' ITEM '
b= A
: e
E | INPUT | Press this softkey to calibrate the input attenuator
i ! ATT ! switching error.
1 pm————————-— -
1 3
! ;

—————————— -1

i I IFSTEP ! Press this softkey to calibrate the IF STEP AMP error.
i ' AMPTD |
| R it -
{ 1
' b
| et =
: ! RBW ' Press this softkey to calibrate the resolution bandwidth
; I SWITCH | switching level error.
e
! 1 ’
! S ;
E ' LOG I Press this softkey to calibrate the screen vertical axis
! I LINEAR | linearity at LOG 10 dB/div to 1 dB/div.
| T ’
: e 1 . .
| i AMPTD | Press this softkey to calibrate the switching error at LOG
! } MAG I 10 dB/div to 0.1 dB/div.
| P “‘
| S ;
| ! PBW ' Press this softkey to calibrate the PBW (noise power
i : ! bandwidth) at the resolution bandwidth 10 Hz to 3 MHz,
: brmm oo < and to correct the marker noise level measurement
': (NOISE/Hz).
| FREQCORR | Use this softkey to restore the frequency characteristic value set at the
!  ON/OFF | factory.
i.. __________ A
b

““““““““““ )
! CALCORR | Use this softkey to select whether to use the calibration factors obtained
' ON/OFF | from the latest calibration. (Keep this ON unless you are repairing the
; """""""" + analyzer.)
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5.8 Calibration Funcition

LEVEL

REF

Press this softkey to specify the calibration signal output level from
-10 dBm to -30 dBm in 0.5 dB increments using the numeric keypad,

data knob, or step keys.

Press this softkey to calibrate the internal frequency reference source.

ENTER

Set the reference value with the data knob and press
load it into memaory,

Hz

to

The accuracy of the frequency reference is 2 X 10-7 /year.
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5.8 Plotter Functions

The plotter functions let you use a variety of plotters with the analyzer. You can plot up to four
waveforms or tables on a page and use up to eight pens to plot different display elements in different
colors. You can use the panel keys while the piotter operates.

(1) Compatible Plotters

Connect the plotter to the analyzer with a GPIB cable as shown in Figure 5.9-1. Table 5.9-1
lists plotters that are compatible with the analyzer.
Table 5.8-1 Compatible Plotters

Manufacturer Plotter
ADVANTEST R9833
HP HP7470A, HP7475A, HP7440A, HP7550A

R3265A/3271A Rear Panel

Plotter rear panel

@ i

[ [ma]

e

(THID

aT

GPIB cable

Figure 5.9-1 Plotter Cannection

CAUTION

| h CONNECTED
2. In case the HOST

1. Before connecting the GPIB cable, turn off the analyzer and plotter.

mode is selected, connect the GPIB cable to GPIB port of the

3. Make sure you know how

CONTROLLER side on the rear panel.
In the other case, connect to GPIB cable to the upper GPIB port as shown in Figure 5.9-1.

to operate the plotter.

5-88

Jul 29/84



R3265A /| 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL
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(2) Setting Up the Plotter

Set the plotter address to Listen Only made or 0 o 30. (Refer to the plotter's instruction
manual for instructions.) Make sure you assign the plotter to an unused GPIB address. Other
settings may be required depending on the plotter type.

For example, to set the Advantest R9833 plotter to use A4 size paper (Listen only mode) in the
lateral direction, set the DIP switches as shown.

DSW1 DSw2

¢
2
§
2

HEEEEEEE
o~ G on W =
(e ] (] (o] ]

_/-\ddress

Dip Swilch Location

Figure 5.9-2 Example Dip Switch Setting

{3} Using the Plotter
@ Plotter Operation Window

PLOT
SuET || 8

Press

The following plotter operation window appears. You will use this window to control the

plotter, as described below.

RET .0 dBp
19ds/

Tue Mer 24 15:48:35 1992 PLOT 12

ATT 10 dB

Agrite Bblank

CENTER | :
25.008 MRz

WARKER |
25,003 WHz |
~18,39 dBa

TUIMIIE s all
L IPAPRR ¢ A
PR i lpa

+ 1 picture

HFT4T3A
HPT4484
HP73504

N TR VEz

SR

"".;:. ji \llEE::IIi!iii:alllllw [RSERURRR

PLOLTER
TYTE

PLOT MODE

| pror Fory

LOCATE

LT

k PLOT

L BEWE

Figure 5.9-3 Plotter Operation Window
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@ Select the plotter model. Press
. Tue Mar 21? 13:49:34 1990 PLOT 172
?H{H:’E dtm FTTT 1:ﬁ dn Awrite H_hlarlk; PLOT
! MARKER : TLUTTER 1 !
I bt | D "SHIFT || 8 |! PLOTTER
25,008 e T ot we . TYPE _i
| S

HPT3504
EXECUTE

30 omg : ;. i
CENTER 23,008 WAz SPAK L, 88 Wz
Tue Har 24 £5:49:56 1992 PLOT 172
KEF 8.0 dBn ATT §¢ dB A arite B blank
1o/ ; soeee - .
‘ P uarker | P
?-5@5‘@3 "iHi PR
CENTER : : ~10.39 dBe -
. : pLOT MODF:
A T 1059 e i

RN
tall
T R
: §pen
: § picture

CEXTER 23,800 MHz

P |
SFAN 1. &8¢ WHz

Press the PLOTTER TYPE softkey 1o
move the cursor (—) down the list.

Select the plot mode. Press

PLOT e .

"SHIFT || 8 | ! PLOT MODE !
| |

b e i

it you select table mode, aiso select the
table type as described in step @.

Select the table type. Press

Toe Mer 4 15:31:80 1992 Fiel 142
REE 8.0 dbm ATT 1§ dB i yrite Bblank PLOT.
1948/ — prevrry ,:!3 r 1
L N 25,003 Wre | 1O HIFT 8 || TABLE |
CENTER ‘ e M | .
i i ) e VR ! |
25,006 Wiz Jl R L }
fy-- T
[1 fie wem )
] \\ e The fable key only appears if you
P already selected table as the plot
A Y mode.
] L
* mlti mkr O
antenna PR
lat Jinel CINCEL
lot Timed | ceereeeenennn
: conrr loss hoopor
‘ BFCUTE

CENTER 25.200 MH:

SPAN £.08¢ WHz
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Tue Mar 24 1500526 1992 PLET 272

JI{%L 51’.[1 din AT 18 4B Aowrite B blank PLOT
i
\ PAPER
‘ MARKER ] L0
E 15003 | M qSHIFT 8
CENTER | ; S dim |
15,060 Mz Bl
P S S S N S U, [ e e -
| 0L R fist : PAPER :
TURIE sl ] e : S|ZE :
PAPER 5 & i e, K

TR L peu

® Select the plotter paper size. Press

Press the PAPER SIZE softkey to move
the cursor (—) down the list.
® Selecting the "Ad4 LARGE" enahbles to

DIV L picture [§ e
I
REz ktiz % i
ki sk
sUP [ A REREX
50 S S S o

CENTER 23,400 WHz

STAN 1,090 ¥z

Tue kar 24 15:51:39 1992 PLOT 2R
REF 0,9 dbe ATT 16 @B 4 xrite Bblank
e s FAIR
: werker | O
-y 25,003 Mz | T
CENTER | -19,59 dBe | "y
25,008 M;Hz : 2 : d
: e i FLOT
0 : DIVISHN
b me LOCATION
: \w 8RS 95
sip A t ';’ K RETRN
EN : - o —
CENTER 25,000 Wz SEERL 0 Whz

REF 8.0 dlim
19487

Tue Mer W 10:31:51 1999 PEOT 242

CENTER

25.008 ng{-z---l--

ATI 1% dF Awrite B_blank

: i ot PAFER
: WARKER
IR
ﬂ ) .-19.59 dBn RN

—— .

3 /\ | -
(1 |TMPE : R9ER DIVISION
P MoE ;oell I

e APER ¢ AL LOCATION

¢
LPEN : 1pen
¥ 1 pictoe

N
Cod
i
T
b l‘ A S IR el
3 2 pictares
{ pictares RS €3
B RETLRY
il
HELS N T

5-31

plot out the data approx. 1.6 times
larger than Ad size. (Paper size is
Ad))

Select the number of pens. Press

PLOT oo .
BHIFT || 8 | ! PLOTFORM |
| i
prrmmmm e m——— i b e e e
i PEN !,
i i
1 }
L o i v o o - ————— -1

Press the PEN softkey to move the
cursor (—) down the list.

Select the number of plots per page.
Pross

PLOT e .

“SHIFT | | 8 | ! PLOT FORM !

: I

] -4 S 4
©opLOT .
L DIVISION !
O R -

Press the PLOT DIVISION softkey to
move tha cursor (-3) down the list.
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® Select which part of the page to plot on

REF 9.1 dEa T Zi}uslggll{bilz:i L 2 next if you are making more than one
LB/ : 1 r] P plot per page. Press

INTER : T 25 |

¢ i : -1k, 1

25,890 UHe PLOT - .

------------------ “SHIFT || 8 |! PLOTFORM |
I
I

PoT
LlTee R DIVISION '
CiMonE :all s oo e R 3

PR Ak LOCATLON
CIPEN i Lpen f
IO 2 phebures j e !
LOCATE & left :

X

............ 1 |
”““g”“ Press the LOCATION softkey to move
e L i o the cursor {—») down the list.
TR 2. 100 e L The choices differ depending on whether
you are making two or four plots per
{Specified to be divided into two parts.) page.

Tue Mar 24 15:52:74 1992 PLOT 272

REF 0.0 dBm KTT 18 dB Awrite I_blank
{0dB/ : : : -
S wrere | 2
; 25,003 Wz | 97 :
CERTER ! “1839 dBa |
25,000 Y4 | . : :

TR
I

Tow right || o
o RETGRN

CENTER 25000 WFe SOAUTIINE

{Specified to be divided into four parts.)
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Switching the talk only output/
N addressing output
I;E‘Fw;l:'ﬂ dBu ATT 18 dB kyrite B_blank
: wakker | GO
: 25,006 whz | 1% PLOT
Tl 7906 din | gy =N | pl ¢
e H T Press | SHIFT 8 || PLOT FORM
e peeY N i
/\\ %EE : KB L
H H H 1
ik oilmemoea | eAMIOE {0, pmmmmm—m—ee . .
WIARI - - and | TALK/ , e
o ! ADRSO5 | % '
S H X \ bommmmm e .
z 5 L £ : 3 B
VBE PRIV S B ¥
of il And set the talk only output or the
5f : : : : :

s : : : :
CENTER 25,000 HHz

SPEN 1,088 ¥Hz

REF 8.9 dbn ATT 10 dB Arite B blank

1948/ i

- HARKER
25,006 Mhz

-8.06 dBn

5 H H : :
CENTER 25.000 MHz

HP73584

SPAN T, 90T Wil

PLOT 272

PLOE

| DIVISION

LOCATION

5-93

addressing output.

& If the addressing output is
selected:
specify the plotter address with
the numeric, step keys and
data knob.
Also,set the plotter to the same
address.

& |f the talk only output is
selected:
Set the plotter to the listen
only mode.

" Auto/Manual Selection of the Plot

Position on the Page

PLOT
Press | SHIFT 8 and set
"""""""" K
1
i LOCATE | 45 AUTO or MNL.
P AUTO/MNL
I 4

Select AUTO to consecutively plot
all positions on the page.

Jan 20/94



R3265A / 32714 SERIES

SPECTRUN ANALYZER
INSTRUCTION MANUAL
5.9 Plotter Functions
@ Plotting
PLOT )
| et |
Press |SHIFT || 8 |!" PLOT !
| EXECUTE |
| VU — 4
Plotting begins using the settings you've mads, and the display returns to the normal
screen,

You can use the front panel keys while the plotter is working. However, you cannot begin
another plot until the first one finishes. An error message appears if you attempt this, as
shown below.

Tue Mar 24 13:32:44 1992 CENTER

*;55830 dén ATT 18 dp Asrite B blank
! ‘ 1 G SR
HARKER |
25,003 Wiz | EEEML
e T L A s e S P+t [P

-1#.5% dBa
25.696 M : ;

EREQ 0FS
L

MIX INT

HIX EXT

-
194z REF
e e
SRF R :
i R : .
CENTER 23,000 MHz SPAN 1,088 ¥Hz
Figure 5.9-4 Plotter Error Message
® Canceling the Plot
PLOT. e
i itk 1
Press | SHIFT 8 || PLOT i to cancel a plot in progress.
i CANCEL |
s =1

Note that if the plotter has a built-in buffer, the data in the buffer is plotted before the
plotter stops.
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NOTE

Be sure to read the plotter’s instruction manual for more information.

The analyzer is compatible with plofters based on the HP-GL. Set your plotter to the

correct mode.

Note that some plotters may not be capable of printing multiple plots on a page. For

example, the HP7470A cannot print two piots on a page.

If you are using an HP7475A plotter, set its DIP switch to US/A4 or US/A3 paper size.

Table 5.9-2 Plotter Pen Assignments

1-pen mode Pen 1 Frame, marker, window, limit line, characters, display line,
waveform A, and waveform B
2-pen mode Pen 1 Frame, marker, window, limit line, waveform B
Pen 2 Waveform A, characters, display line
4-pen mode Pen 1 Frame
Pen 2 Digplay line, marker, window, limit line, characters
Pen 3 Waveform A
Pen 4 Waveform B
6-pen mode Pen 1 Frame
Pen 2 Marker, characters
Pen 3 Waveform A
Pen 4 Waveform B
Pen 5 Display line
Pen 6 Window, limit line
8-pen mode Pen 1 Frame
Pen 2 Marker, characters
Pen 3 Waveform A
Pen 4 Waveform B
Pen 5 Display line
Pen 6 {Unused)
Pen 7 Window
Pen 8 Limit line
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5.10 Label Function

The label function lets you create a label for on-screen display. If you save the trace, the label is
stored with the trace. (The label is different than a trace’s title, which appears in the save/recall list.)

(1) Labeling Procedure

LABEL

® Press [SHIFT 9 | . The label window appears for you to select characters.

@ Label input position can be changed with the step key. When T is pressed, the
cursor moves right. When i is pressed, the cursor moves left.

@ The character which wants to be input is set with the data knob. Use the data knob to
ENTER

select a character, and press Hz to load the charactor.
BK SP

Note1 :When the input character is correct or delet, press -

Note2 : If you press a key and hold it, the key repeats.
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{2) The Label Menu

To open the fabel menu, press

LABEL

: ON
'- __________ )
i
i
i
1
i
: ] Tue Mar 24 15:36:16 1992 LABEL
i RE 4B A write B blank
' 19w engrcur KLUNOPQRS TUYRXY L | T T | TSI
i 23456739 W
i 1 caps Lock
' OFF
i AR
i
H SPACE
1
]
i
i
1 N i o ——
' RER LABEL
5 g (LER
! e . RETURY
1 130 gg -2tk -
: CENTER 4.156 Gilz SPAN £.38 GHz
5
i Figure 5.10-1 Label Display
i
-
__________ "
; CAPSLOCK |  Press this softkey to select lower case letters with the knob @
' OFF ! '
b e e o o ————— =
)
]
: Bocdefghijklmacpqrstevexyz |
! 8123436789
:_ -
I
]
I
]
[
|
I
Y BIU£8787 O, /sy¢=>tRN] |
l“,i[i~d§pn€ix+¢§z+%?l
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SPACE |  Press this softkey to enter a space.
;
—————————— -+
““““““““““ 3
LABEL i Press this softkey to delete the entire label.
CLEAR !
__________ E
RETURN Press this softkey to return to the previous menu.
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5.11EMC Function

The Electro-Magnetic Compatibility (EMC) function lets you use the analyzer as a receiver.

This lets you make the following commaon EMC measurements:

& Intensity of electric field interference (using an antenna)

® Voltage of the power source terminal {using a quasi-power source circuit)
® Interfering power {using an absorption clamp)

For a detailed explanation of EMC measurements, see the "EMI/EMC Measurement System Guide
Book™" available from Advantest.
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(1} Antenna Factor Correction
Use this function to correct the o
antenna factor used when measuring | e s 511 S 1
elactric field intensity with an antenna.
The analyzer calculates the correction
factor and the level appears in dBy
Vim.

T4 z
i : - 7

[ PR A !

Correction factor K {dB)

z 7
[ S

B > ]
-4 E b CTTRr T aee o 1w
----- Measurment {riquency (MHz)

| FIELDSTR |
1 1
i i
bommmmem oo & Figure 5.11-1 TR1722 Antenna Factor
i ANTENNA |
1 1
T T3
; : DIPOLE 1 Press this softkey to correct the half-
3 i 1 wavelength dipole antenna factor
i E' __________ .1
; ; (TR1722).
I R itk b
i | LOGPERD | Press this softkey to correct the
: | ! logarithmic cycle antenna factor
i pommmmmmoms < (TR1711).
!
f omm e
| I TR17203 1: Press this softkey to correct the active
! ! I antenna factor (TR17203).
I hememm—mm——— o
! F
E ;'_;ﬁ;-g&?\;x"i Press this softkey to cancel ail antenna
! ! GFF 1 factor corrections.
i L i
N
|
i Note: the above-mentioned antenna corrections compensate for loss
t from a 58D2W 10 M cable.
t
i
1
f __________ i Press this sofikey to create a custom antenna factor as
I ANTENNA | A CUSH :
! CORR : explained in paragraph {3}, Limit Line Function, below.
b - J
I
1
1
o o e 1
| ANTCORR | Use this softkey to turn the antenna correction factor ON
| ON/OFF | or OFF. When ON, the correction factor is added to the
!‘ """"""" 4 current WRITE frace {units are in dBgz V/m).
1
1
i-_[{liziali.li- ~7  Use this softkey to turn the level correction ON or OFF.
; | This mode uses the units specified in the UNITS menu
I ON/OFF | :
U -
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5.11 EMC Function

(2) Selecting Detection Mode

This function lets you select the detection mode defined by CISPR (an international standards

organization) specifications.

-
' QP ! Press this softkey to use quasi peak detection. This mode uses a scale of
; | 5dB/div and a display range of 40 dB.

Table 5.11-1

*_...._.L.__......L...._...L_.._#.._.._.I

Press this softkey to use mean value detection. This mode uses a scale
of 5 dB/div and a display range of 40 dB.

Press this softkey to use peak value detection.

Press this softkey to use the analyzer's detection mode. This is the
preset setting.

Press this softkey to have the analyzer set the
optimal RBW.

See Table 5.11-1.

Press this softkey to return to the previous menu.

The CISPR Specifications for RBW

Measurement Bandwidth

RBW
{6 dB bandwidth)

Sweep Time Setling

A |10 kHz 10 150 kH=z 200 Hz 1 sec per 200 Hz frequency span
B | 150 kHz to 30 MHz 9 kHz 1 sec per 10 kHz frequency span
C |30 MHz to 300 MHz 120 kHz 1 sec per 100 kHz frequency span
D |300 MHz to 1 GHz 120 kHz
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(3) Limit Line Function

This function displays a border that shows the spectrum’s upper limit or lower limit. This
enables you to compare data to these limits.

@ Data table Description
Two limit lines can be used: limit line 1 and limit line 2.
You can select either the frequency domain or the time domain (for zero span mode) for
each limit line.
You can enter up to 51 data points (specifying frequency and level for each) for each limit
line. The frequency data must be in the rangs from 0 Hz to 999.999 GHz, the time data
must be in the range from 0 s to 1000 s, and the level data must be in the range from -240
dBm to 100 dBm. The ievel data can alse be entered in the same units as the reference
level {except for the units V and W).

Enter data in input mode, and modify data in modify mocde.

REF 67,8 dhu¥ AT B #_viex Bblank TOL EDIT
SdB! i H B H T T i H
S i
w P ) e
e TNSERT
ovEd
CLRSCR
CHAIGE
DELETE
TIBLE
! T
: 30, 996008 HHz 2.0 dbuy TABLE
|7 §8, 400008 Nz 8.0 deab | ooy
P 83, 249000 Nilz 13.5 deat -
Cd: 215.293900 WHz £3.5 dbwy | RETRY
P 215. 003900 Wiz 46,4 dBuY
s 1660022200 Ghz 46.¢ bt

Figure 5.11-2 Entering a Limit Line
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@ Limit Line Menu

@-1 Frequency domain data input

EMC

P =
SHET | 1 | —,! F-DOMAIN !
! LMTLINE |
| E I — -1
.
! LIMIT i Limit lines 1 and 2 are automatically set to ON so that data can be
i LINET | entered.
fommm 4
1
i Il_-iEianIg ! Data can be scrolled with the Data knob and Step keys.
i 1
e 1
! FREQ ' Sets the frequency data as ABS (absolute value) or REL (relative value).
\  ABS/REL If it is set ag REL, the left end on the screen becomes the reference.
i. __________ .
e 1
' LEVEL ' Sets the level data as ABS (absolute value Yor REL (relative value).
i ABS/REL | if it is set as REL, the display line becomes the reference when the
foommemmme- - display line is set to ON. When the display line is set to OFF, the
' reference level becomes the reference.
1
—————————— T
y SHIFT | ghifts the set frequency or level data.
' FREQ/LVL !
b m e 4
FoouwTt ]
| ON/OFF i { {imit line 1/2 is switched ON or OFF.
i Limirz i Theline wil appear when switched ON.
| ON/OFF |
L oo o o o )
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RET -14.0 dBm
Ladns —

1.TML EREY
A_vive B_bilaok
: : 17T
ITE L

LIMLT
LINE 2

FREL
TER/REL

SHIEL
LY

W T

Lrorr
LIvLT 2
oAU

CLNTLER L.223400 Gliz

SPAaN 20.¢4 VH=z

Figure 5.11-8 The displayed waveform and limit line do

not match

REF -12.0 dGu ATT 14 dB

1IN FREQ
A view B_blank

1albs

SEIFT LEWRL
5.8 aB -

| TMIT
[INE 1
M1
LIME 2
FRED
BRRS/REL
LEVEL
ESHRAR
({1
FRER/ T8
LIMID 1
S/OFF
LIWI1 2
A/oFe

SPaM 24,00 #ilz

Figure 5.11-4 The displayed waveform and limit fine

match
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if the displayed waveform and limit
line do not match as shown in Figure
5.11-3, move the vertical and
horizontal axes with SHIFT FREQ and
SHIFT LEVEL, and the waveform and
limit line match as shown in Figure
5.11-4.
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@-2 Time domain data input
UTIL r. ___________ b [ e e =
BHFT L 3 |—»! NEXT ' T-DOMAIN !
! MENU ! ! LMTLINE !
Oy S S R 1] [ L T -4
F"""‘_} “““““ A
{ LMIT ! Limit fines 1 and 2 are autornatically set to ON so that data can be
b LINEA1 | entered.
Y ]
: II:II;ﬂElTZ ! Data can be scrolled with the Data knob and Step keys.
S ]
. TIME i Sets the time data as ABS (absolute value) or REL (relative value).
1 ABS/REL J: If it is set as ABS and the delay sweep is set to ON, the delay time
!’ ““““““““ hecames the reference. If it is set as REL, or if the delay sweep is set
' to OFF, the left end on the screen becomes the reference.
i
"""""""""" A
' LEVEL | Sets the level data as ABS (absolute value ) or REL (relative value).
' ABS/REL | Ifitis set as REL, the display line becomes the reference when the
P 4 display line is set to ON. When the display line is set to OFF, the

referance level becomes the reference.

b SHIFT -i Shifts the set time or level data.

I TIME/LVL |

pommmm———— o 1

oMt !

{ _ONOFF_ i | Limit fine 1/2 is switched ON or OFF.
boawir2 ! The line will appear when switched ON.
! ON/OFF |

| . A
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PEML TIME
EnF 4.0 ahm sTT 10 4B A_view Bblank

138 — R

LIuTT
LINE 1

L LIMIT
- 1IN 2

© M
TE/REL
LEVEL
BRI
CanE
WIE/LVL
LT L
0

LINIT 2
BT

CINTER 182, 000ddd Mz SPax 8 Hz

Figure 5.11-56 The displayed waveform and limit line do

not match

Tl TIHE

L1 dEm ATT 10 JB Aviaw [i_blank

SHIFT LEVEL
-19.9 4B

SHIFT

TIVE/RR
TINIT 1
S“\m—/ .
i .
ﬁg[—'.\[H/ ' : ! : T2
- L
533 ms TAOFF

CENIRR OLAA, 00020 Mitx SPAN B Mz

Figure 5.11-6 The displayed waveform and limit line
match
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If the displayed waveform and limit line
do not match as shown in Figure 5.11-
5, move the vertical and horizontal
axes with SHIFT FREQ and SHIFT
LEVEL, and the waveform and [imit
line match as shown in Figure 5.11-6.
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@-3 Making a limit line table
EMC
e e s am o ——— " | 2im 1
SHIFT o 1 ' E/DOMAIN ! ST Y T}
I |MTLINE ! LOLNET !
| F S — [ | b e i -
UTIL
| e | o RGa Tm ————— il | =
BHIFT » 3 ! NEXTMENU L T-DOMAIN ! LogMiT
] Il LMTLINE ! P OLUNE2
e e e s o o ————— 3 | N —— ba rom e vy - e ——— -t

REF 8.6 dBn

Mon Fan 22 1505323 1990 LM LINE

Awrite Bhlank

14dB/ |

stop

© - Freg. dopain date exists,

START 2¢.0 MHz

Do you really want to delete it? |

CUNFIRM

S0P 1,.8888 oHe

data after entering frequency domain data.
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The message shown above appears when you fry to enter time domain

r i
Press | CONFIRM | to enter the data and delete the frequency domain
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INPUT/
MODIFY

INSERTY
ON/OFF

CURSOR
CHANGE

SPECTRUM ANALYZER
INSTRUCTION MANUAL
5.11 EMC Funclion
. Mon Jen 22 13:53:08 1990 LIM LINE
REF 8.0 dEBn ATT 1R dB Asvite Boblak
LR/ e B CONFIRA
S10F U

1.0800 GHz .

- REQLES T
‘ Time domain data exists,

b Do you really want Lo delete it? L R

g : :
STSRT 38.¢ Mkz STAP 1. 6RE¢ uHe

The message shown above appears when you try to enter frequency domain
data after entering time domain data.

Press | CONFIRM | to enter the data and delete the time domain data.

Use this softkey to switch between input mode and modify mode. You
can then enter or modify the item underlined.

4 In input mode, enter frequency or time data, then level data. Each data

point is defined by a frequency or time and a level. The data entered is
sorted in ascending order by frequency or time.

In modify mode, modify the frequency or level. The data is then
re-sorted.

Use this softkey to insert a line at the cursor for data entry.

Press this softkey to move the input cursor between frequency or time
and level.
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‘:t

__________ hl
! DELETE | Press this softkey to delete the currently selected line.
! i
J
1
]
[ pam————— - 1
| TABLE I | CONFIRM | Press these softkeys to delete all the table’s data.
! INIT H ; H
l- —————————— -4 by e v e ot o e o -4
]
i
i P 1 Press these softkeys to copy data from the limit line 1
| 1 1 1
: ?C‘JBPL\E Lyt CONFIRM i oble to the limit line 2 table. (The limit fine 1 window
b e e R 4 must be on the screen.)
i
]
]
e b “
]
|
]
I
[
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(4) Measuring the Power Source Terminal Voltage
Use a quasi-power source circuit to measure the power source terminal voltage as follows:

@ Connect the signal source to be measured (the DUT) as illustrated in Figure 5.11-7.

Quasi-power source circuit

AC
Signal source power
be measured source
© AC R3265A/3271A
(DUT) o N
power
source @
O
S RF input
connector
Signal cabie @

Caution:  To avoid damaging the analyzer, remove the signal input connector when
switching the DUT power source ON or OFF, or when connecting it to the
circuit. Otherwise, spike noise generated in the quasi-power source circuit
may damage the analyzer's mixer diode.

Figure 5.11-7 Measuring the Power Source Terminal Voltage

@ Enter the start and stop frequencies to be measured. For example, if the start frequency
is 150 kHz and the stop frequency is 10 MHz, you would press

START 1 5 0 kHz , and

stop 1 0 MHz .

@ Make sure the waveform level does not vary when you increase or decrease the
attenuator by 10 dB. If it does, the analyzer’s input stage is saturated, and you must
increase the attenuator value or insert a band pass filter in the input.

oo meEmmm—_——— il
Press | CPL [} ATT ! andusethe | T or l

| :

e |
step keys to vary the attenuator setting by 10 dB and confirm that the level does not
vary.
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@ Press| REFLEVEL |and use the knob @ to set the signal at the reference level.

® Specify the QP resolution bandwidth.

EMIC
Press I:]SHIFT 1

The resolution bandwidth {9 kHMz) and the charge and discharge constant are
automatically selected.

Notes: 1. If the start and stop frequency are specified in multiple measurement regions,
the resolution bandwidth is automaticaily selected according to the stop

frequency.
2. In QP mode, 5 dB/div is automatically set.

® Set the sweep time according to Table 5.11-1.

Press | CPL

g
SWP | and adjust the data with the t {or| | | stepkeys.
1
1

The sweep time should be large {about 1000 seconds).

D Set the marker on the screen to read the data, and correct the data with the correction
factor corresponding to the quasi-power source circuit:

MULTI MKR
Press ON and move the marker with the knob @ .

® Cancel QP measurement mode (this sets REF mode).

EMC
Pross I:SHIFT 1

NORMAL | 1o cancel.
F
3
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5.12 Date Function

Use the date function to set the year, month, date, and time for display. You can also change the
date’s display format. You can set the date to any day from January 1, 1989 to December 31, 2088
(leap years included). The date function automatically determines the day of the week. The time is
displayed using the 24-hour system.

To use the date function, press SHIFT 2. The following menu appears.

DATE
BHFT > | 2

-
! YEAR g Press this softkey to enter the year. Lise the numeric keypad to enter
: I the last two digits of the year.

| 4
]
1
S — -
I MONTH | Press this softkey to enter the meonth. Use the numeric keypad to enter
' I avalue from 1 to 12 (January =1, December = 12).

__________ .
il:
! DAY ' Press this softkey to enter the date. Use the numeric keypad to enter a
g i value from 1 to 31.
I. __________ -
|

—————————— “
' HOUR ' Press this softkey to enter the hour. Use the numeric keypad to enter a
' ! value from 0 to 23.
|. ___________ 4
-

“““““““““““ A
' MIN ! Press this softkey to enter the minute. Use the numeric keypad to enter
' | avalue from 0 to 59.

__________ .
!I:

““““““““““ A
| SECAD) | Press this softkey to zero the seconds while the clock is running. If the
H I clock reads from 0 to 29 seconds, it resets to 0 seconds. if the clock
}' ---------- 4 reads from 30 to 59 seconds, it resets to 0 seconds and adds a minute.
;
L e -
L ON(1/2/3) ! Use this softkey to select a display format:
: {OFF ' OFF : the date is not displaysd
bmmm - ON1 : uses the format Mon Jan 1 02:10:00 1980

ON2 : uses the format Mon Jan 1 02:10, 1990
ON3 : uses the format Mon Jan 1 1990
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5.13 Utility Function

The utility function provides special features for making occupied bandwidth (OBW) and adjacent
channel leak power {ADJ) measurements.

When making an OBW measurement, you center the signal of interest and enter the percentage of
signal power you want to mark. The analyzer then marks the bandwidth within which that percentage
of the signal lies, The defta marker shows the bandwidth value.

When making an adjacent channel leak power measurement, you specify a bandwidth and the spacing
of communication channels within that bandwidth. When you then input a signal, the analyzer
calculates the ratio of the power in the upper and lower channels to the total signal power. You can
also display a graph to show leakage in all channels. The marker shows a quantitative value.

The procedure for these measurements is described in more detail in Chapter 4, Measurement
Exampies.
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{1} OBW and ADJ Measurements

REF 3.1 dBm

1#dE/

0BW %
99.8 %

Fed Mar 23 1314098 1992 LTI 172 i-19 fod Mar 23 13:16:63 1992 DRITH
ATT 28 df A_view B_blauk REE 3.1 dUm ATT 20 dB L vier Bvier
— o fedBr 1 -
0B¥,Tc | “ Y 4 MARKER ‘“KR*
ﬁ‘ﬁg‘ kiz | e . 4 12,50 kHz
$19.99932 WHz i ! ’
L SETP , ‘ ;
................ e (HSPIB‘; 4.2.5% kHZ S P
o DL 3.4 dip
— REE
ek i ki
................ l% .
. N It js¥4
A Biid f EIT. HET RS bLE ! ! di
: : S T S O A S AL
CENTRR $20, 00088 MHz SPAY 38,8 kHz CENTER S2é., 00080 Mz SPAN 38,0 kHz

Figure 5.13-1

Waveform to Determine the
OoBW
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Figure 5.13-2 Adjacent Channel Leak Power in
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{2) Utility Menu

Press SHIFT 3 to open the utility menu.

.
! ADJSETUP !
I CHSP/BS !
=

UTIL

Press this softkey to enter the OBW percentage form 10.0% 1o 99.8%.
The analyzer then calculates the occupied bandwidth of the signal
centered on the screen, and displays the result in Hz. It also displays
the center frequency, and places markers on the upper and lower limits
of the waveform’s OBW.

In the window sweep operation, the measurement can be performed
within the window screen only.

Use this softkey to set the channel spacing (CH SP) and the bandwidth
(BS) for an adjacent channel leak power measurement. Select CH SP to
set the channel spacing with the numeric keypad. Select BS to set the
bandwidth with the numeric keypad.

Press this softkey to calculate the upper and lower adjacent channel
teak power. Before pressing this softkey, you must enter the channel

-
spacing and bandwidth with E ADJSETUP
, CHSP/BS
and place the active normal mgrker on the signal of interest in trace A.
The analyzer displays the calculated upper and lower adjacent channel
leak powers in the marker display area. A new marker is set at each
adjacent channel frequency.
In the window sweep operation, the measurement can be performed
within the window screen only.

i (described above),
I

Press this softkey to calculate the leak power for every channel on the
screen and display the results as a graph superimposed on the
waveform. The results are stored in trace memory B. Before pressing
this softkey, you must enter the channel spacing and bandwidth with
! ADJSETUP | above. The marker appears on the graph, and the
| CHSP/BS |
analyzer displays the leak power of the channel it's placed on.
In the window sweep operation, the measurement can be performed
within the window screen only.
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OFF

Press this softkey to remove the ADJ GRAPH from the display.

Press this softkey to place the active marker on the signal peak.
This is helpful for marking the carrier frequency signal before the ADJ
POINT measurement.

Press this softkey to calculate the adjacent channsl leak power of the
certered signal two channels above and below the center freguency.

The analyzer's ADJ 2 calculation proceeds as follows: The analyzer
assumes the center frequency is the carrier frequency, and determines
the total signal power {PC) on the bandwidth you specified with

I ADJSETUP | .
! CHSP/BS !

The analyzer then measures the power in the upper (PU) and lower
(PL) adjacent channels. (The channel bandwidths are determined by the

CH SP setting you made with | ADJ SETUP 0.
]
i
]

| CH SP/BS

displays the results on the screen labeled UP and LOW. A marker
appears at each channel frequency.

In the window sweep operation, the window width is calculated as a BS.
(The BS that is set to ADT SETUP is not used.)

When starting the measurement, the window is automatically set at the
center of the screen.

NOTE

1. Before pressing ADJ 2, you must center the carrier frequency,
and enter the channel spacing and bandwidth with the ADJ
SETUP softkey.

2. After the ADJ 2 calculation is complete, the span changes to three
times the channel spacing.
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5.14 Measurement Window Function

The measurement window function enables to perform the measurement, observing the wide span,
within the specified area of the window width.

v

MW : Measure Window

(1) Measurement Window Menu

Press [BHIFT || 0 | 1o open the measurement window menu.

. Tue Mar 24 16:16:07 1992 WD0 12
REF 4.0 dBm ATT 1% B herite B blank
1848/ -
: : LocATE
b1
0o 4
Y
l \ ABSOLUTE
77777 DATA
Skp
SR/ #0
RER
3 WHz
3wz | JEAS 0
S¥P H ;
ST : e i
START @ Hz STRP S0, 8 Mz

Figure 5.14-1 Initial Screen of the Measurement Window
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MW
BHIFT > | ©
" LOCATE | Press this softkey to set the X and Y coordinates of the window’s center
X/Y : position using the step keys or the knob. The X coordinate must be from
—————————— =+ 0 to 700, and the Y coordinate must be from 0 to 400.
(The center position (X) can be set using numeric keys.)
400
o—-s-x?
0
0 700
__________ A
WDO A ! Press this softkey to set the window’s width (A X) and length (/A Y} using
XY I the step keys or the knob. (The X axis width can be set using nurneric
"""""""" < keys.)
400
Y
AY
NI
0
0 T00
““““““““““ ]
SWP ' Use this softkey to turn sweeping within the window on and off. Seiect WDO
NORM/WDO | to sweep within the window.

Select NORM to sweep over the entire span.
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{
I
v __________ |
! ABSOLUTE | Press this softkey to set the window size using absolute start and stop
: DATA I frequencies and upper and lower amplitude levels.
pomommmmmm- k
| )
! : .
S
! I MEASWDO | Press this softkey to set the start frequency using the step
! ! START ! keys or the knob.
. bmm—m - 1
| | MEASWDOC | Press this softkey to set the stop frequency using the step
i ' STOP | keys or the knob.
s 4

i I MEASWDO | Press this softkey to set the upper level using the step keys
! | UPPER | orthe knob.
T S et 4
! ' MEASWDO | Press this softkey to set the lower level using the step keys
' ' LOWER | orthe knob.
3 L e e i e -
3
3
3
3
E
]
: 400
: ~eeeeie UPPER
i :
]
]
1
]
k
]
: i
: ....,.....é..,. LUWER
) B '
1
! START sTop
! 0
1
: 0 700
i
]

—————————— ]
! MEASWDO | Press this softkey to remove the window from the display and cancel the
: OFF ! sweep within the window.
[ e e et 4
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(2) Measurement Example of Displaying the Window

Opening the window (ON is selected) enables to limit the area to be measured within the
window only for the sweep operation and the marker function, and also enables to shorten the
measurement time (sweep time) or define the search area.

(Marker)

@ Window Sweep

There are two ways to set the analyzer to sweep within a window.

MWW

-
Press | SHIFT 0 and ' SWPp | ta select MDO.
| NORM/MDO

I
I
b e e e e o

Cancel this function by setting MDO to NORM.

Alternatively, you can press the following keys:

r 1T

Press |mewu || SWEEP | | WINDOW | .
1 i1 i
I i i

MODE SWP
L o e d hddmdncce e - -
Cancel this function by pressing : CONT ;
! SWP :
.

Tue Mar 24 16:17:19 1992 ¥D0 172
REF -20.0 dBa ATT 16 dB A viex B_blank
1848/ B :
: ‘ ‘ LOCATE
A
REF e
-28.9 B o
""" e
______________ i Dam
.
b NORM/N
o | kit AR W
3 Nz
vy
3 iz YEAS O
S¥P P
20 os P : o
START 4 Wz SEOP 500.% Wiz

Figure 5.14-2 Partial Sweep Within a Window

@ Peak Search within Window

Same as MIN search and continuous peak search
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NEXT Peak Search within Window

Same as RIGHT, LEFT, MAX/MIN, and MiN
X dB down within Window

Same as LEFT, RIGHT and continucus down
Power Measurement

Calculates the measurement value of the average power and the total power within the
window waveform only.

Utility Function

Enables to perform the measurements such as QBW, ADJ point, and ADJ graph, and ADJ
2. {only when window sweep)

GO/MNG Judgment (GPIB control only)

Enables to display the window and judge the upper or lower limit value of UPPER or
LOWER level within the range of the window start/stop frequency.

i
R
I""_-—"__""--.
GO UPPER sida NG LOWER side NG
GPIB command Contents

CMA Judges the trace A
CMB Judges the trace B.
CM? Read out judgment result

When result = GO 1

When result = NG : O
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5.15 Printer Output

The R3265A/3271A analyzer can output the screen display to the printer.
Table 5.15-1 Usable Printer

Maker Printer

Hewlett-Packard, Co. HRP2225AJ

{1) Connecting to printer

The R3265A/3271A and the printer are connected using a GPIB cable between each GPIB
connector.

R3265A/3271A Rear panel

HP2225A) Rear panel

— | [ &\@j

GPIB cable (_P
- — |

Figure 5.15-1 R3265A/3271A and Printer Connection Diagram

CAUTION

NECTED
in case the COI\I}_'OSCE!- mode is selected, connect the GPIB cable to GPIB port of the

CONTROLLER side on the rear panel.
In the other case, connect to GPIB cable to the upper GPIB port as shown in Figure 5.15-1.
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The printer address should be set using the DIP switch.
R3265A/3271A side is set from the soft menu.
The address setting is shown in Figure 5.15-2,

(2) Printer address setting

The printer address for the

HP2225AJ Rear panel

[

i
!

- wzs ()

|

LSRG BN
[ (—LESTEN ALWAYS

1
SN e,
o ElmEEE ]

A5 A4 A3 Az AQ

o opSReEN
[ LISTEN ALNAYS

]

amasnE |

A5 AL A3 AZ AL

A
0

(i) For TALK output, the printer is set to the "Listen Only" mode.

(i1} For ADRS 01 output, the prinler address is set to "01".

Figure 5.15-2 DIP Switch for Address Setting

CAUTION

1. For details of the GPIB, refer to sections 6.1 and 6.2.
2. The printer operation is explained in the printer instruction manual.
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(3) Output setting menu for printer

OPTION 1

The condition setiing screen required for the

|
1 I
—»  PRINTER 1 printer output will be displayed.

T

DENSITY
LOW/HIGH

TALK/

PRINT

PRINT

Selects the printing precision.

LOW : Print with 96 X 36 dots. (Normal size)
HIGH 1 Print with 192 %192 dots. (Half size)
Initial value : LOW

CAUTION

Printing at the HIGH precision setting takes more time since the printer
is set in the HIGH DENSITY mode and the print head is run twice on
the same line.

Selects the target for printer output.

TALK . Turns every target for printer output to the listener.

ADRS + Turns the target for printer output to the appropriate
listener (addresses 0 to 30). The listener address is
specified using the data knob or numeric keys.

Initial value : TALK

CAUTION

For outputting with the TALK {TALK ONLY mode}, be sure to set the
printer side to the LISTEN ONLY mode. For outputting with ADRS xx
(ADDRESS SPECIFICATION mode), be sure to specify the address at
the printer side.

When output using the address specification, an incorrect printer
address, or with the GPIB cable disconnected, the system will not
operate properly. Confirm that the correct address is specified and that
the GPIB cable is correctly connected.

Cancels the output during prinier output.

Starts the printer output with the size specified.
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{4) Example of printer output

RET 0.8 JdBm

ATT 18 :;JEB

19dBs T :
IR
MKE N T
257 kHe L e
o
s
. i :
RDW 3 Mpz T AT Wy
VIW 3 MHe SHCRL R TV i
SWE L8 oms : :

o

257 kHz
-24.3 MHz
25.7 MUz
-79.7 Miz
80,9 MH=z -

SPAN 280,48 Mte

A write B_blank

MARKER
857 k=
~2.53 dBm

Figure 5.15-3 Printing Precision Set at LOW (Normal Size)

BF 0.8 o
b/

HR
§7T kit

FB¥ 3z
VB 3 Miz
SHP 58 ws

AT 8

A write B_biank

HARKER
357 kit
2.5 din

oo

W#‘““‘%m‘#‘f"

H

L

-19.7 Mz

SEAN 280.1

857 iz 56 e &
RIRR " KR TR
25.7 ¥z -1.34 dRn 4

K 4
A

18,9 Mz

76,84 dba

Figure 5.15-4 Printing Precision Set at HIGH {Half Size)
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5.16 Power Measurement Functions

Measurement of power of this unit includes the following functions:

& Measurement of average power (AVG. POWER)
& Measurement of average power density (dBm/Hz)
® Measurement of total power (TOTAL POWER)

(1) Measurement of averags power

PRK MEAS
REF -40.1 Bn ATT 12 4B Amite Bblank
thas/ —

4G
ITHES

i AYG POSER |
I R 10740 1
-86. 81 dBm

UORYG POWER
: i

' 'R
L o

SRR

CENTER 10, 090009 Whz SPAN D e

Figure 5.16-1 Average Power Measurement

The average power measurement is used to calculate the average power value for the signal
displayed on the screen.

When the vertical axis represents LOG, all of the signal point data are converted into truth
power dimension values to calculate the average.

When the Resolution Band Width (RBW) is much wider than the signal band width at 0 span
(fixed receive), the average power can be measured accurately, even if the signal includes an

AM factor.
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(2) Measurement of average power density

MSEAE
REF -40.0 dBn AT 10 dB Arite B_blank

13dB/ -
VG POUER |
‘ R T Ry —

MER
18.98 s

SEP o : : L MISEMH
) R Lo
CENTER 00, 000804 iz SPAY § Hz

Figure 5.16-2 Average Power Density Measurement

The average power density measurement is used to calculate the power density in the
specified bandwidth for the power measurement of wide band modulation waveforms such as
noise or spectrum diffusion.

e To measure the average power density, turn the average power measurement mode to ON
to execute the dBm/X Hz in the marker menu. Measurement is performed by entering the
specified band width into X.

(3) Measuring total power

Total power measurement enables the total power of the signals which are displayed on the
screen to be calculated and the power value of the wide band range modulation wave to be
measured.

In the wide band range modulation wave, the display amplitude of the spectrum analyzer varies
according to the setting of the resolution band range width (RBW). However, since the RBW is
compensated by using this function, the total power can be measured.

CAUTION

Use this function after executing the PBW calibration of the R3265/3271.

Key operation for PBW calibration

CAL A - K

' EACH P :

SHIFT 7 = ITEM ! PBW :
] .} | R e L L o
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PHK MEAS
REF -9.6 dBn ATT 16 dB 4_write B_blank
16dB/ ; Wi
: TOTAL POWER! YIIMES
T qlg”g P
TR TS R e
O/l
""" TOTAL PER
...................................................................... B/or
NTYL I S UUUUS TON S| UL UNE: NS SN [t
R T TE T T 1Y | ) B I I
3 kiz
\IB ..................
38 kHz
SEP RETRN
it ms

CENTER $00.0002 WHz SPaN 200.4 kiiz
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(4) Menu for power measurement function

UTIL '

Sets the value of average number of times.

The average number of timas can be set in the range of

““““““““ 1t 1000.

AVGE POWER | The average power measurement mode is started by
ON/QFF | turning the AVE POWER on. The number of count and

“““““““““““ ! the average power value are displayed on the upper right

of the screen whenever the sweep is completed. The

display line is displayed in the level corresponding to the

average power value.

The measurement mode is ended by turning the AVG

POWER off.

[ ]

TOTAL PWR | When ON is selected, the total power measurement
ON/OFF ! mode starts. The number of counts and the total power
----------- 4 value are displayed on the upper right of the screen
whenever the sweep is completed. The display line is
displayed in the level corresponding to the average
electric power value.
The measurement mode will be completed when it is
turned off.

[ e e e o ot o o

e In power measurement, if the measuring window is
turned on, measurement is performad in the
frequency range of the window.

® After the average time has been completed
(e.g. 10/10), the movement average mode is set and
the measurermnent continues.

@ If a frequency, level, average number of times, or
window setting is changed during the measurement,
the count will be reset and the measurement will be
re-executed from the beginning.

& |f the VBW is set to AUTO during the measurement,
VBW = RBW x 10 will be set automatically. Also, the
trace DET will be switched to the sample mode.
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(5) Measurement procedure

@ Set the average number of times to 10 and turn the average power measurement mode on.

UTIL

1 | i
Press the keys in the order | SHIFT 3 | NEXT MENU 1 1 POWER
' | 17 MEAS !
e -1 U 4
—-—-;q*{/'éf--—': ENTER prm o ——— k]
I | AVG POWER |
1 1
MEs  f. | 1|, [0 ], [ M2 ], thenwmthe 1TVooer ON.

@ The average power measurement can also be used to measure the (a) or (b).

(a)

Measurement of the average power in the window

(b) Measurement of the average power density with the dBm/Hz of the marker on

(a) After turning the average power measurement mode on in procedure @, set the

measuring window to ON.

-

Set the
I ON/OFF |

1
locate the center position of the measuring window, then press the |
1

i
"to ON, press the

"SHIFT |,

adjust the measuring window width,

Mw [ ———
0 I LOCATE
, and ! XY
I 'WDO A
XY

REF -2.4 dbm
194D/

-

DL 88,2 dBE b e o

I8 kHz -
§ |

Mz ¢
£ !

CENTER 898,

AIT 19 d8

Awrite Bblank
ey e -

P

SPAN 8 R

MApERe NNz

¢ TOTAL PR
E

RETURY

Figure 5.16-3 Average Power Measurement
in Measuring Window
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{(b) After turning the average power measurement mode on in procedure @, set the dBm/Hz
of the marker to ON.

frm e ——— 1 o —————— 1 [ -
I ]
1

AVG POWER ! |
Set the: ON/OFF :to ON, then press| ON | :

X Hz

on.

UTIL. prmmm e =—— Apmme e b

11 I

Press the keys in the order BHIFT 3 | VNEXT MENU T PR%)\ENAESR |

] i 1

Fre aen v o v o e e e e el i o ———— <
e TOTAL PR |
1 1 | I

i TIMES : 1 0 Hz | then turn the | ONOFF | on,

L o e et o —— - L cm o ot r om e Wl

* Moasurement of the total power in the measuring window.
After turning the total power measurement mode on shown in the above operation, set the
window to ON.

e Sttt bl ] MW o e 1
! TOTAL PWR | I LOCATE |
1 E I 1
Set the | ON/OFF :to ON, press the | BHIFT , 2 |, and L xy it
Loom o o vt o o - U .
TWDO A |
jocate the center position for the measuring window, then press the :WD% ! to
1

adjust the measuring window width.
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(B) GPIB remote programming
GPIB command Contents

PWTM Setting of AVG times (1 to 1000 times)
PWTM? Read out data of AVG times.
PWAVG ON AVG POWER ON
PWAVG OFF AVGE POWER CFF
PWAV(E? Read out AVG POWER measurement data.
PWTOTAL ON TOTAL POWER ON
PWTOTAL OFF TOTAL PCWER OFF
PWTOTAL? Read out TOTAL POWER measurement data.
HDO Header OFF
HD1 Header ON (at execution of PWAVG? or PWTOTAL?)

PWB <« atdBm

PWM <« atdBmV

PWU « atdBuV

PWE <« at dBuVemf

PWP « at dBpW

PWV « at Volt

PWW « at Watt

Read out the measurement data when the SRQ signal of SWEEP END is generated. Howsver,
it is necessary to read out the data after the SWEEF reaches the AVG times (e.g. 5/5). (At this

time, the SRQ of AVG END is generated.)

® Status byte {8)
bt 7 6 &8 4 3 2 1 0

1 1 1 bit2 = SWEEP END (5=4)
bit3 = AVG END (5=8)
it6 = SRQ ON S=8
S =68 (SWEEP END, SRQ ON) bits = SRQ (S=64)
$=72 (AVG END, SRQ ON)
s Counter display (in SWEEP END)
1/5 2/5 3/5 a4/5 5/5 h/5 5/5
1\
§=68 S=68 S=68 &S=68 S=72 5=68 5=658
S$=68
wait wait wait wait -data read data read data read

While the average power (AVG POWER) or total power (TOTAL POWER,) is being
measured, take care to reset the AVG times when the CENTER, SPAN, REF LEVEL,
window, or other settings have been changed.
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Example: Measure AVG POWER in window to read data.

Example of programming for HP300 series (GPIB address = 8)

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
60
170
180
186
200
210
220
230
240
250

Aend=0
QUTPUT 708;"SO"
QUTPUT 708;"CF100MZ SP1OMZ"
QUTPUT 708;"WDX5MZ WLX100MZ"
OUTPUT 708;"HDO PWAVG?"
OUTPUT 708;"PWTM BENT"
OUTPUT 708;"PWAVG ON"
ON INTR 7 GOTO Srqint
Wloop:i
ENABLE INTR 7;2
GOTO Wloop
!
Srgint:]
§=5POLL(708)
IF BIT(S,3)=1 THEN Aend=1
IF BIT{S,2)=1 THEN GOSUB Avgout
GOTO Wiloop
!
Avgout:!
IF Aend=0 THEN RETURN
ENTER 708;A
PRINT A
RETURN
!
END

Explanation of program

10
20
30
40
50
60
70
80
80
130
140
150
160
210

Clear AVG END flag.

Set to SRQ interrupt ocutput mode.
Center frequency=100MHz, span=10MHz
Window width=5MHz, window center=100MHz

Specify header OFF and output data to AVG data.

Set AVG time to Stimes
AVG POWER ON

Specify position to jump on occurrence of SRQ interrupt.

Wait for SRQ interrupt {loop).

Jump with SRQ interrupt,

Execute serial pols.

Turn AVG END flag ON if AVG END (bit 3=1).
Read out data if SWEEP END {bit 2=1).

Read AVG data.
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O When measuring the average power density, change the 50th line as follows:

50 QUTPUT 708;"HDO NI 1Hz,NIM,ML?"

Explanation of program

50 Tarn header OFF, dBm/Hz ON, and specify output data to marker level

(O When measuring the total power, change the 50th and 70th line as follows:

50 QUTPUT 708;"HDO PWTOTAL?"
70 QUTPUT 708;"PWTOTAL ON"

Explanation of program

50 Specify header OFF and output data to TOTAL POWER data.
70 TOTAL POWER ON
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5.17 Tracking Generator Functions (R3365A/3371A only)

TG Press this key to set the amplitude-mesurement mode using the
tracking generator, and open the tracking generator menu screen.
in this case, the amplitude measurement mode or the power sweep
mode was already set, execute to only display the menu screen.

TG ] MAG : Press this key to sst the amplitude
: : measurement mode using the tracking
generator.

OUTPUT ! Press this key to executs the setting mode for TG output level.
LEVEL | The TG output level is available for the range "0 dB to - 30 dB".

| PREV MENU | Return to the previous menu.

L v o o o o e e -
[ m———————— i
TG —»!  POWER | Press this key to set the power sweep
| SWEEP | mode using the tracking generator.
| IR S =2
- .
' START | or START Press this key to set the start level for power
' LEVEL | sweep is available for the range "0 dB to - 30
bommmmem——— - dB".
]
' 8TOP i or STOP Press this key to set the stop level for power
' LEVEL sweep is available for the range "0 dB to - 30
b s o o o e A dB“.
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e A L 3 e o oo o i ALk ik L i o o P M M o o e e o it i e e

- Lt U ——— T

e e e e oy

Press this key to set the SWEEP TIME is available for the range
"200ms to 1000s".

Use this key to execute the smoothing for input signal synchronizing
with sweep. The count of smoothing is available for "2 to 100", In
this case, SWEEP TIME is automatically set the suitable value.

Press this key to display the menu screen for setting the reference

line.

The reference is a standard line to compare the level for power sweep

waveform.

REF. LINE !
ON/OFF !

PxdB MKR !
EXECUTE !

Use this key to display/delete the reference line.

Press this key to set the slope of reference.

The setting value is a vertical axis ratio to horizontal
axis.

The initial value is "1".

Press this key to set the vertical OFFSET of reference
line.

The OFFSET is available for the range " — 100 dB to
+100 dB".

The initial value is "0".

Return to the pravious menu.

Press this key io display the Marker under X dB from
the reference line.

Set this key to ON to execute the PxdB MKR each
sweep.
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PREV MENU | Return to the previous menu.

PREV MENU !  Return to the previous menu.

TG -w-)-», THROUGH | Press this key to open the menu for setting
! CORRECT through correction. *

THRU CORR | i Press this key to execute through correction. After execution the

__E_)EE_C_HI_I'E_J: '}-HF-{L"J—(EC_)_R-F; 1 mode (next key) will go ON.
: ON/OFF :
THRU CORR : Use this key to switch the throuqh correction mode ON/OFF.
__P_f‘_J/__O_':_':____j However, | THRU CORR | 1 I the has not been executed
: EXEC :

s i
i
]
1
|
i
i
i
1
1
i
1
-
-

Return to the previous menu.

« *  This normalizes over the full frequency range of the Tracking Generator.
Therefore ofter this normalization any changes to the span frequency, center
frequency, and reference level will not mean that a further normalization is
necessary.
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r—==—==mm— “1
TG — CAL l——  Press this key to open the calibration menu.
] 1
I 3
S 4

fpemm—mm 1
1 LEVEL | Press this key to measure the TG output level error and calibrate it.
: CAL i {level calibration)
___________ N3
?
S .
PWR LIN | Press this key to measure the TG output level kinearity in current
CAL I frequency by power sweep mode and calibrate it. {power linearity

L e - 4 calibration)

k|
LEVEL CAL | Use this key to select the calibration factor "use/no use" which is
ON/OFF | obtained during level calibration operation.
4

PWR LIN | Use this key to select the calibration factor "use/no use" which is
ON/OFF | obtained during power linearity calibration operation.
!I. ___________ Jd
i .
| FREQ I Press this key to make a fine adjustment automatically for D/A of
: CAL 1 VCXO in all RBW,
Lm o o v e e = A

1
1
1
r b
' FREQ AUTO | TG FREQ CAL is executed autmatically when the FREQ AUTOQ is on.
I ON/OFF | (RBW =z 300Hz)

! PREV MENU |} Return to the previous menu.
1 1
] 1

-
TG —» TG OFF ;  Press this key to cancel the tracking generator.
;

CAUTION

Before using the calibration function, let the analyzer warm up for at least 60 minutes.
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5.18 Serial /O Function

A controller such as a personal computer having no GPIB interface can also offer a simple
measurement system, using the serial VO function (RS-232C interface).

Remote control which is normally carried out,using the GPIB interface, can also be obtained, using the
serial /O function (RS-232C interface).

(1)  Compatibility with the GPIB remote control codes:
The control codes which can be used by the serial VO function are identical to the GPIB
codes of the R3265A/3271A, excluding some of the codes/functions inherent to the GPIB.

CAUTION

1. See the R3265A/3271A Instruction Manuat (Section 6.8 GPIB Code List).
o Talker/Listner codes can be used as they are.
# Header information related to the Talker request is compatible.
e The output format is alsoc compatible.

2. See Subsection 5.18.5 of this manual "Difference from the GPIB Remote
Programiming".
e Different from the R3265A/3271A GPIB codes in some points.

(2)  Functions which can externally be controlled
The following functions can be controlled with the serial I/O:

Measurement condition setting: Conditions eniry through panel key operation
Set states output: Set states and data call

IO of measurement data: Screen trace data write-in and read-out

® © ® @

Status output: Data on the current instrument status can be read output in the same way
as the GPIB status byte.
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5.18.1 Specifications
(1)  Transfer speed (baud rate): The following six speed modes can be selected.
19200 bps
9600 «Default
4800
2400

1200

® @ & © 8 <

800

(2) Data lengih: The foliowing two modes can be selected.
@ 7-bit  «Default
@  8-bit

(3)  Stop bit : The following three modes can be selected.

O 1 bit «Default

@ 1.5bhit
@ 2bit
(4) Parity bit: The following three modes can be selected.

@ None «-Default
@ Odd parity
@  Even parity

{8) Communication: Sami-double type
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(6) Data flow control: The handshake type of the communication with the

controller is specified. The following two modes can be
selected according to the controller communication port
function.

@ Hard Wired handshake «Default _
The RS-232C transmits no data while the transmitter DSR line is kept low. While the
R3265A/3271A DTR fine is kept low, no transmission data is accepted.

@  Xon/Xoff handshake
Once the Xoff character is received through the data line, the transmitter transmits no
data until the Xon character is received. In case the R3265A/3271A cannot receive a
data, the Xoff character is transmitted to indicate that no data can be accepted. When
the R3265A/3271A has become capable of receiving data, the Xon character is promptly
transmitted.

(7) Characters between transmiting interval: ~ When transmitting data from the R3265A/3271A,
a time interval can be set between characters so
as to reduce the ioad at the controller. The
following five modes can be selected.

@ 0 «Default
@ 1.0 milli sec.
@ 2.5 milli sec.
@ 4.0 milli sec.
® 5.5 milli sec.

(8) Communication procedure: The communication is of non-protocol type, using
carriage return (CR) and line feed (LF) as the message
delimiters.

Note: A special method is used for binary output of
waveform data. (See Subsection 5.18.4
"Extended Format".)
(9)  Transfer error control: No transfer error control is executed in the

R3265A/3271A.  If necessary, carry out the control with
the controller.
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(10y Communication port opening: The R32665A/3271A ports are opened when power is

turned ON. The parameters required for communication
are held in memory. The port is opened with the values
which have been set through the panel/soft key
operation. When shipped from the factory, the values
are set to the default.

The communication port can forcibly be closed through
the panel/soft key operation.
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5.18.2 Connection
Connection with the Controller

(1

Use the RS-232C cable for connecting the R3265A/3271A with the controller.

RS-232C cable

[ lolelea
Sl lalaleng i

O B0

[/ ]]]

[J 1] ]]
R3265A/3271A At
Personal Computer
Connector Devices
connected Connector
R3265A | (Rear panel)
Serial I/0 connector HP200/300 Different connectors are
R3271A series required depending which
device is used.
IBM AT See the corresponding
PS 2 operations manual.
PC 9801
§

Figure 5.18-1 Personal Computer Connection
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Seriat I'0 /

Serial /O (R3265A/3271A Rear Pangl)

Figure 5.18-2 RS-232C Communication Port

This section describes the connection with the controller (such as a personal computer) for
using the serial YO. The signa! lines here are named according to the EIA (Electric Industries

Association).

R3265A/3271A (25-pin D-SUB)

Host (25-pin D-SUB)

Pin No. Signal name Signal name Pin No.
2 BA (TXD) »  (RXD) BB 3
3 BB (RXD) - (TXD) BA 2
4 CA (RTS) - (DCD) CF 8
8 CF (DCD) - (RTS) CA 4
5 CB (CTS) - (bTR) CD 20
) CC (DSR)  —=—— - {CTS) CB 5

20 CD (DTR) - (DSR) CC 6
7 AB (GND) (GND) AB 7
Figure 5.18-3 Cable Connection
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Table 5.18-1 Serial Input/Output Interface Signal Names
P Signal direction
in .
Signal name Contents
number R3265A  External
/3271A
1 Ground FG Frame ground
Used as protection
2 Transmit Data | TXD - Sending data
3 Receive Data RXD —-— Receiving data
Sending request signal to
4 Request to external device. Permit to
Send RTS ——— receive at "High" level,
prchibition to receive at "Low"
level.
Sending clear signal from
5 Clear to Send | CTS e external device, Permit to send
at "High" level, prohibition to
send at "Low" level.
6 Data Set Ready | DSR N.C.
7 Signal Ground | SG Signal ground
8 Carrier DCD - N.C.
Detector
9~19 N.C.
20 Data Terminal |DTR Terminal ready
et e e
Ready
21~25 N.C.
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5.18.3 Communication Port Setting

(1)

Explanation on the Communication Port Setting Menu

Specify the RS-232C communication parameters through the window screen.

= i The window screen appears for communication port
SHIFT ' SI0 E setting with various parameters,

Y
| BAUD ! Specifies the transfer speed (baud rate).
' | See Figure 5.18-5.
:: __________ -1
__________ A
| DATA | Specifies the data length.
LENGTH | See Figure 5.18-6 .
e mm———— -
frmm—————— B!
| STOP ! Specifies the stop bit length.
VBIT ! See Figure 5.18-7 .
I., __________ -
el -
VPARITY ! Specifies the parity bit type.
! | See Figure 5.18-8.
| .
e ——— 1
"FLOW | Specifies the data flow control.
ICONTROL | See Figure 5.18-9 .
b ——————— A
!.., __________
1 DEV SW ! RS-232C port is switched between main unit side and controller side.
! MAIN/CONT !
|- __________ -
fommm e —— =
'NEXT MENU | Menu 2 appears.
! | See Figure 5.18-10 .
b 4
b mmmme e —
I INTERVAL | Specifies the transmission time interval between characters
| | transmitted from the R3265A/3271A. See Figure 5.18-10.
t_________ﬂl
t OPEN ! Indicates that the communication port is Open when the
' ! frame is on the screen. The Closed stage can be
it -+ switched to the Open state.
: See Figure 5.18-11 .
1
---------- A
!CLOSE I Indicates that the communication port is in the Closed
H | state when the frame is on the screen. The Open state
bommmmmmmm- 4 can bhe switched to the Closed state. See Figure 5.18-12
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{2)  Screen Disply Examples

@  Option select menu

Press the | EE:SJHl |£| lEI are pressed in this sequence.

Then the option select menu illustrated in Figure 5.18-4 will appear

W 2
REFB?;.E! dBn ATT 1D dB

LBdBS "U'fii‘e ]%'Pl??k

SEIP -
Sit

Kb¥

5 e PRINIER

w ...............

S;ﬁHZ e TP
130 g5 beei : - .
CENTER 4,150 e ) SPAY 1,30 &l

Figure 5.18-4 Option Select Menu

@  Baud rate setting screen

Press the S a E—gé%a;""i ?é;\[ﬁ) """"" _i in this sequence.
o, 1 S]O 11 ]
L e R .

Then the menu illustrated in Figure 5.18-5 wilt appear.

S-176 172

L ®

REF 0.4 dba ATT 18 dB Aowrite Bblank
b/ —
i

s e e R arrow — to set a different value for the

ISP 1 it PRIEY // Baud rate.

------------------ {Pressing the soft key @ moves the
rd

L PARITY ¢

FLU#

CONIRUL
R I ey —
BEY SH
T 5
By B
SgP“HZ i J NEXT MM
130 ne - R R S - _EZM hps j
CENTER 4,150 Ghz AR .97 O

Figure 5.18-5 Baud Rate Setting Menu
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@  Data Length Setting Screen

Press the =P Er:l 5 :"S"é-[&f;""i E_E)Afr; """"" -E in this sequence.
= 1 SI0 I LENGTH !
2 J b i s e i ad

Then the menu illustrated in Figure 5.18-8 will appear.

S-1/m 172
REF 6.0 dBnm ATT 10 dB Asrite B_blank
1048/ T T — - - BALL
W4 "1 ©
LENGTH
e
Lhem | T x
o | LE H 118 .
P BARITY Pressing the soft key & moves the
| PARITY : 8O .
o T | S arrow — to set a different value for the
i Data length.
RB + 7 hits
3 Wil 8 bits A DEY 5F
e e
3 itz e | N U
138 gy L—— i : |
CENTER 4.132 Ghe ~ SPAN .70 Gz
Figure 5.18-6 Data Length Setting Menu
@  Stop Bit Setting Screen
" P e e T e e . .
Press the ?HHEI ' SETUP 1 STOP ! in this sequence.
E— 18I HBIT !
b e v = - U -

Then the menu illustrated in Figure 5.18-7 will appear.

3-140 472
REF 8.9 dbm ATT 14 R Awrite B_blank
16de/ I — : : b
3 DATH
! 1 ENGTH

_m sir < (@)
BAD S0 s ) sl >

CUBNGTH 1 7 bitg ] e

LT e gy ,
CIBARITY 5 N Pressing the soft key © moves the
FLOR arrow — to set a different value for the

R +Ubil Y Stop bit.
3 il 1.;:_l=)11.s‘|
vRE 2 bits
3 W | ;
@ 1
130 ms L

. : : : : I i U
CENTER 4.139 GHz SFER .30 Gilz

Figure £5.18-7 Stop Bit Setting Screen
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®  Parity Setting Screen
Press the _Ig'l-;"; Er] i_ééﬁ_);; ————— -E r; ARITY "i in this sequence.
== {10 ! |
O [ -1

Then the menu illustrated in Figure 5.18-8 will appear.

: S-1/0 142
REF §.4 dBn ATT 10 dB A grite B_blank
1048/ S L

BALD

JHALD r 966D bps
LDGH : 7 bits
C|SToP s i obit

PARITY : WG
Pressing the soft key ) moves the
arrow — to set a different value for the

3 iz NP PORE L LIS "N ) Parity.

CENTER 4,156 Gz IR IR e

Figure 5.18-8 Parity Setting Menu

® Flow Control Setting Screen

Press the = F:ﬂ EI réé}a;""“i :FEC(;W _____ "E in this sequence.
= SI0 I CONTROL !

I
|
b e et o s 5 T, wld

Then the menu illustrated in Figure 5.18-9 will appear.

S-1M 12
REF ©.0 dBm AT 16 dB jowrite B_hlank
1ids/ R i =
s
Do LENGTH
m STOP . -
I BT Pressing the soft key ® moves the
: 7 bit B
: | ki : arrow — to set a different value for the
Flow control,
RI;WMHy Yon/Xoff E
VEY ) L
3 Mz ; z L : e
_ Sm LA i Ll S NEXT HEN \
ny - : : : - : P o))
CENTER 4.138 GHe SPAN §.30 Gz @/

Figure 5.18-9 Flow Control Setting Menu
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@ Interval Setting Screen
p—— | et ST T e s e e hat 1 2elenieninde et = . .
Press the ?HI Fa g | ! SETUP i: NEXT U INTERVAL | in this sequence.
| SIO 1t MENLUJ " ,
PO I [ I U [ S S S -
Then the menu illustrated in Figure 5.18-10 will appear.
S-10 212 Ty
. : o _,,,-(Fj
REF 9.4 dBnm ATT 18 dh drite B blak o™
thass . e ]
e
ey |l
ISP+ 1hit
Pressing the soft key © moves the
________________ arrow — to set a different value for the
N e { ms interval.
\ngMHz J
P : : 8 it FREY HENY
138 my-t : : - __]'l
CENTER 4,130 GHz SPAN .38 GHz
Figure 5.18-10 Interval Setting Menu
Communication Port Open/Close Setting Screen
e ] [T e s i ] PR e T T e - -1 . .
Press the §H| a IE : SETUP :{ NEXT : in this sequence.
— I SIO HMENU :
gy ] o o o o ————— . |

L
communication p

1o close the

1 ] |
_________ ] L. ]

ort. When the setting is ready, the frame will appear.

REF ¢.¢ dbm

CS-110 2
homrite B blank

ATT 16 dB
1148/ —

CENTER 4158 Oliz

I INTFRYAL

S| BAD o+ 9609 hps
; ‘LFNGTH + 7 bits
SISTP o ibit
JPARITY ¢ NO
(TLOR : HakD
THIVAL ¢

LI ik
500 s
£200 bps
2400 bps
4200 bps
+ %609 s
19206 ps

TOSPANTYLE0 Gz

[

| DREY

Figure 5.18-11 Screen of t
Open state

he Communication Port in
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S-1 32

REF 8.9 dBm ATT 10 4B Awrite s blank

des e T T T L
PR

i |BAD 9609 bps
S| LBGTH ¢ T bits
L L 1Y

RBF
3 iz
W FETTTITFIOPTTI
A 601 b FREY 4K
30wy ———— 19268 tps _ !
CEMTER 4,150 Cilz SPAR 1.3 OFz

Figure 5.18-12 Screen of the Communication Port in
Closed state
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5.18.4 Message Format

A message transferred between the controller and the R3265A/3271A is basically an ASCII code
characters string terminated by the carriage return (CR) and the line feed (LF) codes.

[ Basic Format ]

LF CR 0 L L E H |} —>

R3265/3271 Controller
- | G 8] 0 b SP B Y CR LF

The waveform data binary format is transferred in the extended transfer format which can
transparently transfer the 8-bit data.

[ Extended Format j

-——| DLE | STX Binary data DLE | EOT

: Extended format Extended format :I

transfer start transfer end

DLE: Data Link Escape character
STX: Start Text character
EOT: End Of Transmission character
(For these control character values, see Subsection 5.18.8.)

If the binary data exist a data with an identical code as the DLE character, a message end may be
detected. To cope with this, an additional DLE character is inserted when transmitting the data
and the additional DLE character is ignored when the data is received. With this operation, the

data transparency is kept.
{(Source data handling is explained in the examples 14 and 15 given in the Subsection 5.18.6.)

Transmitter Line Receiver
DLE |—> DLE DLE

Insert r—>-Delote
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5.18.5 Difference from the GPIB Remote Programming
Note that the Serial I/O is in some points different from the GPIB remote programming.
{1y Command code

@ GPIB commands which are not supported
@®  Delimiter control: DLO, DL1, DL2, DL3, DL4
@ SRQ interrupt: 80, 51

@  Additional commands for the RS-232C remote programming
@ Panel key lock control: KLK, KUK
@  Status byte read out: PLL?

(2) Panel controt
When executing the RS-232C remote programming, the following specifications are set.
(When executing the GPIB remote programming, the remote lamp on the panel is kept ON
and the local operation is automatically inhibited.)

@  The remote lamp will not light.
@  The local operation will not be inhibited unless the KLK command is transmitted.

When the local operation is inhibited with the KLK command, it will not automatically
released unless the KUK command is issued.

@  In case the KLK command has been issued to inhibit local operation and the processing is
completed without releasing, the release can be exscuted with the LCL key or the IP key.
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5.18.6 Sample Programs

This chapter explains how to use the Serial 1/O through several examples. The programs shown
below all use the "Microsoft Quick BASIC" produced by the Micro Soft Co., Ltd.

The sample program using the "HP-BASIC" of Heuleite Packard are given in Subsection 5.18.9.
The programs explained in the R3265A/3271A Instruction Manual Section 4.4 have been rewritten
for this function in this chapter. For the program functions, see the R3265A/3271A Instruction
Manual.

{1)

Serial I/0O Usage
e Sample Program 1
Example 1: Execute R3265A/3271A master reset and turn CAL signal (26MHz) ON.

The RS232C port is opened with specifications of 9600 baud; No parity; Data length 8-bit;
Stop bit 1; Binary mode (Xon/Xoff control excluded); Line feed character insert mode; and
DSR line monitor time out in 6 seconds.

OPEN "COM1:9800,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1,
PRINT #1,

END

lle"
"CLN"

Exampie 2: Set the start frequency to 300kHz and the stop frequency to 800kHz,
and add 50kHz of the frequency offset.

OPEN "COM1:9600,N,8,1,D$6000,LF" FOR RANDOM AS #1
PRINT #1, "FA300KZ"
PRINT #1, "FB80OKZ"
PRINT #1, "FONSOKZ®
END
Example 3:  Set the reference level to -20dBm (5dB/div), the resolution bandwidth
to 100kHz, and the detector mode {o posi.
OPEN "COM1:9660,N,8,1,086000,LF" FOR RANDOM AS #1
PRINT #1, "RE-20DB" Reference level -20dBm
PRINT #t, "DD5DB" 5dB/div
PRINT #1, "RR10D0KZ" Resolution bandwidth 100kHz
PRINT #1, “DTP" Detector mode is set to posi.
END
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Example 4:

Set the trigger mode to Single and the sweep time to 2 seconds; and
set the marker at the maximum level at each sweep.

OPEN

PRINT #1,
PRINT #1,

" SI "
"sw2sc

SWLOOP:
PRINT #1,
PRINT #1,
DO
PRINT #1,
INPUT #1, AS
SB = VAL(A$)

IISZ "
"SR"

LOGP UNTIL SB AND &H4

"COM1:9600,N,8,1,056000,LF"

" PLL? L

FOR RANDOM AS #1

Status byte clear
Sweep start
Waiting for the Sweep end

PRINT #1, "PS" The marker peak search
GOTO  SWLOOP
END
Exampie 5:  Set MAX HOLD (A).
OPEN "(OM%:2600,N,8,1,DS6000,LF" FOR RANDOM AS #i
PRINT #1, “AM" Direct setting
* Or
TPRINT #1, "TA SF4" Set through soft key operation
END
Example 6: Recall. {for channel 5}
OPEN "COM1:9660,N,8,1,DS6000,LF" FOR RANDOM AS #1
PRINT #1, "RN" Switch to the Normal mode.
PRINT #t, "RC 5 SF1" Recall channal 5.
~ Or
*PRINT #1, "RF" Switch io Fast mode
*PRINT #1, "RC 5" Recall channel 5.
END
Example 7: Output the marker frequency (integer).
OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM A3 #1
PRINT #1, "HDO" Header output suppress
PRINT #1, "MF?"
INPUT #1, AS$
B = VAL{A$) Result example B = 1700000
END
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Example 8:  Output the center frequency {character string).

OPEN "COM1:9600,N,8,1,D86000,LF" FOR RANDOM AS #1

PRINT #1, "HD1" Header output start

PRINT #1, "CF?" '

INPUT #1, AS Result example A$ = CF 0000001.8000E+9
END

Example 9:  Output the unit status.

GPEN "COM1:09600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "UN?"
INPUT #1, A Result example A=2 (dBuv)
END

Example 10: OQutput the marker freguency and the level at once.

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "HDO" Header output suppress
PRINT #1, “MFL?"
INPUT #1, Mf$, Mi$

Mff = VAL(MFS) Result example Mff=1.8&+0.8 MIl=-73.02
M11 = VAL(MIS)
END

Example 11: OQutput the frequency offset.

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM A3 #1

PRINT #1, "HDQ" Header output suppress
PRINT #1, "EQ?"

INPUT #1, On$, Frqgd :
Frqq = VAL{frq$) Resuli example On$=1 Frqgq=1200000

END
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Example 12: Using the NEXT PEAK, read 10 peak levels from the signal second

peak levei.

DIM M1$(9), M11(9)
PEN "(OM1:9600,N,8,1,0S6000,LF" FOR RANDOM AS #1

PRINT #1, "PS"
FOR I = 0 TO §
PRINT #1, "NXP"
PRINT #1, "ML?"
INPUT #1, MI1$(I)
MIT{I) = VAL(MIS$(I))
NEXT I

Result example M11(1) = -55.01 M11(2) = -58.22...MI1(8) = -70.26
END
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(2)

Trace Data 1/0O

The frace data I/O is basically identical in the GPIB. The ASCIl formats including the data
value contents, message format, delimiter (fixed), and transfer count are all of equivalent
specifications.

The binary formats for the data value, data transfer priority, and the data byte count are all
the same, excluding that a control character is inserted at the beginning and the end of each
data. (See Subsection 5.18.4 [ Extended Format ] .) If a data item identical to the DLE
character is found among the data items, it should be noted that an additional DLE character
has been inserted. (Note: The data length should be set to 8 bits. If a 7-bit data is
transferred, the uppermost bit of the waveform data will be missing and a correct waveform
may not be created.

IYO Description

ASCIl format

DDDD CR LF

1-point data
4-byte data without a header

\ﬁ__ﬁ Input code Output code
Memory A TAA TAA?
Memory B TAB TAB?

Binary format

DLE STX DD DD ...

DD DD DLE EOT

!—"‘ 701-st point ower byte

A 1-point data is divided into two bytes: the upper and lower of a binary

value when transferred.

701-st point upper byte

1st point lower byte

1st point upper byte

Input code Output code
\_
Memaory A TBA TBA?
Memory B BB TBB?
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o Sample Program 2

Example 13: Output data from Memory A in ASCIL.

OPEN "COM1:0600,n,8,1,D52000,LF" FOR RANDOM AS #1

DIM TR$(700) 701 variables are fetched.

PRINT #1, "TAA?" Memary A is set to ASCIIL

FOR I = 0 TO 700 Data fetch is repeated 701 times.
INPUT #1, TR$({I)

NEXT 1

END

Result example:  TR$(0)=0208 TR$(1)=0210 .... TR$(699)=0311 TRE(700)=0298

Example 14: Output data from Memory B in Binary.

The RS-232C port is opened in Binary mode; and in mode without Line feed character

insert.
OPEN "COM1:9600,n,8,1,DS8000" FOR RANDOM AS #1
DIM TR$(1500)
CONST DLE = 16, STX = 2, EOT = 4
CONST CR = 13, LF = 10 Gantrol character definition
DLEflag = 0 Flag for DLE character delete control
i=3
PRINT #1, "TBB?; CHRS(CR); CHR$(LF);
TR$(1) = INPUTS(1, #1) DLE character received
TRE(2) = INPUTS(1, #1) STX character received
TR$({3) = INPUTH({1, #1) 1st byte of Waveform data received
Do
IF (DLEflag = 0) THEN DLE character inserted in the
IF (TR$(i) = CHR${DLE)}) THEN DLEflag = 1 waveform data is detected.
ELSE
IF (TR$(i) = CHR$(DLE)) THEN
DLEflag = 0 The additional DLE character is deleted.
i=1-1
ELSE
IF (TR${i)<> CHR${EOT)) THEN DLEflag = O
END IF
END IF
§=1i+1
TR${1) = INPUTS(L, #1) Waveform data fetch
LOOP WHILE {NOT ({DLEflag = 1} AND (TR${i) = CHRS(EOT)))} Data end detected
DLE character + EQT
STOP character
END
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Example 15: Input data from Memory A in ASCIl.

DIM TR$(700)
OPEN "COM1:0600,n,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "TAB" It is assumed that a waveform data is set in
FOR I = 0 TQ 700 TR${)

PRINT #1, TR$(I)
FOR J = 0 T0 10 Processing fime is required in SPA.
NEXT J '

NEXT I

sTOP
END

Note: Set the VIEW mode before executing the program. After execution press the VIEW
key again to check the results of entry

Example 16: Input data from memory B in Binary.

The RS-232C port is opened in Binary mode and in mode without Line feed character insert.

OPEN "COM1:8600,n,8,1,D586000,LF" FOR RANDOM AS #1

DIM TR$(1500)
CONST DLE = 16, $TX = 2, EOT = 4 Control character definition
CONST CR = 13, LF = 10

PRINT #1, "TBB; CHR${CR); CHRS(LF); It is assumed that a data has been set in the
PRINT #1, CHR$(DLE); CHRE{STK}; TR$() by "TBA?" or "TBB?".
FOR J = 0 1O 1401
IFf (TR${J) = CHR$(DLE)) THEN
PRINT #1, CHR$(DLE);

FOR K = 070 1 Wait time is required to assure the processing
NEXT K time in SPA.
END IF
PRINT #1, TR${J);
FOR K = 0 TO 1 Wait time is required to assure the processing
NEXT X time in SPA.

NEXT J
PRINT #1, CHR(DLE): CHR$(EOT);

570P
END

Note: Set the VIEW mode before executing the program. After execution, press the VIEW
key again to check the results of entry.
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Status Byte Read-out Function

The remote programming functions "Service Request (SRQ)" and "Status Byte" are
inherent to the GPIB and not supported by any options. However, for normal message
exchange, the status byte data read-out function has been added.

The status byte data is transmitted form the R3265A/3271A as a 2-byte ASCII data with the
Status byte read-out code (PLL?).

Table 5.18-2 Status Byte Control Codes

Message code Description
PLL? Request for read the status byte information from the R3265/3271.
S2 The R3265A/3271A status byte is cleared. {Same as the GPIB cods)

Table 5.18-3 Status Byte Information

Bit Decimal Description

0 1 Turns ON when UNCAL has occurred.

Turns ON when a calibration is compiets.

2
4 Turns ON when a sweep is complete.
8

Turns ON when the average count is reached.

6 Turns ON when the plot output is completed.

32 Turns ON when an error is detected in the message code of this function.

64 Undefined

~N]lo|lols]lwlin
—

128 | Undefined

An example of Status byte
Sweep complete and the Average count reached. (4 + 8 =12)

31 {32 |CR|LF
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& Sample Program - 3

Example 17: Read-out the average count end.

OPEN "COM1:9600,N,8,1,DS8000,LF" FOR RANDOM AS #1

PRINT #1, "S2" The status byte is cleared.
PRINT #1, "AG 30GZI" Average A start (30 times)
SW:

PRINT #1, "PLL?" The Status byte is read out.

INPUT #1, StatusByte$

SB = VAL{StatusByte$)

IF (SB AND &H8) = 0 THEN GOTO SW The loop completion is indicated until bit 3
PRINT "AVG. END" turns ON.
END

Example 18: Read out the single sweep end with an interval.

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "SI® Set to Single
PRINT #1, "s2¢ The status byte is cleared.
PRINT #1, "SR" Sweap start
SW:
PRINT #1, "PLL?" The status byte is read out.

INPUT #1, StatusByte$

S8 = VAL(StatusByte$)

IF (S8 AND &H4) = 0 THEN GOTO SW The loop completion is indicated until bit 2
PRINT "SWEEP END" turng ON.
END

Example 19 shows data flow control set to "Xon/Xoff" control.
This is a modification of Example 10,

Example 19: Output the marker frequency and the level at once.
(Xon/Xoff CONTROL)

The RS-232C port is opened with specifications of 9600 baud; No parity; Data length 8-bit;
Stop bit 1; ASCIl mode (Xon/Xoff control); Line feed character insert mode; and DSR line
monitor time out in 6 seconds.

OPEN "COM1:9600,N,8,1,ASC,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "HDO" Header output suppress
PRINT #1, "MFL?"
INPUT #1, MF§, MI$

Mif = VAL(MF$) Result example Mff = 1,8E+09 M11 = -73.02
M11 = VAL{MT$)
END
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(4)

Panel Key Lock Function

The GPIB remote control is equipped with the Remote/Local Enable as a function to inhibit
local operation. The Serial /0O can also execute the eguivalent function through message
fransmission.
This function is called Panel Lock. Once Panel Lock of the R3265A/3271A is requested
from the controlier, the panel key operation or knob operation are ignored until a Panel
Untock message or a Local message (L.C) is transmitted. Note that the panel lock state can
also be released by one of the following operations:

@ Press the LCL key.

e Press the IP key.

e Turn OFF the R3265A/3271A power.
In the Panel Lock state, soft menu on the screen cannot be medified with commands from
the controller.

Table 5.18-4 Panel Lock Code

Message code Description
KLK The R3265A/3271A panel key operation is inhibited. (Panel Lock)
KUK The R3265A/3271A panel key cperation is enabled. (Panel Unlock)
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5.18.7 Data Communication Error

While executing the RS-232C remote programming, & communication error such as

Time Out

may be caused in the controller due to some reason. In such a case, the remote operation can
be issued by re-transmitting the last message {command) which has been transmitted from the

controiler.
This section describes a simple recovery program using the "Quick BASIC" of Micro
Ltd.

s Sample program - 4

Soft Co.,

Example 20: Using the NEXT PEAK, read 10 peak leveis from the signal second
peak level. (This is a combination of Example 12 and a

communication error processing.)

CONST CommTimeQut = 24 Time Out error No.
CONST CommBuffOver = 69 Buffer aver flow error No.

DIM M1$(9), M11{9)
OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1
ON ERROR GOTO Commerror

PRINT #1, "PS"
FOR'I=0T09
PRINT #1, "NXP"
PRINT #1, "ML?"
INPUT #1, MI§(I))

NEXT I Result example: Mil (1) =-55.01 MII(2) =-58.22...
STOP Communication errgr processing routine
Commerror:

IF ERR = CommTimeQut THEN
IF Retrylount = 5 THEN
ON ERROR 6OTO O
END IF
RetryCount = RetryCount + 1
PRINT "Communication TIME OUT !I!"
FOR J = 0 TO 5000
NEXT &
PRINT “"Retry communication [?"
RESUME
ELSE
If ERR = CommBuffOver THEN
PRINT "Communication buff, overflow [!!"

RESUME
END IF
PRINT "Something Error has been occured.”
PRINT "Error no. :"; ERR
ON ERROR GOTO O

END IF
END
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5.18.8 Control Character Code List

Symbol ?oedxé Description

STX 02h | Used as a header in Binary data transfer.
EOT 04h [ Used as a delimiter in Binary data transfer.

LF 0Ah | Used as a delimiter in ASCIt data transfer.

CR ODh | Used as a delimiter in ASCIl data transfer.

DLE 10h | Used as a control character in Binary data transfer.
Xon 11h | X parameter transfer start character

Xoff 13h | X paramster transfer suppress character

5-165

Jan 20/94



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.18 Serial I/Q Functlion

5.18.9 HP-BASIC Sample Programs

Some of the sample programs given in Subsection 5.18.6 are described in HP-BASIC (Example
17).
HP-BASIC

20 !

30 IER ST SRS RS EE S S E T RSP C SRR RS R RES
40 ! po AVERAGING OPERATION THRU. S10

50 B RS R R SR R R R4 R RS RS S SRS SRR SR RS
60 !

70 DIM Message(1)L130]

a0 Sc=20

90 ON ERROR GOTO Brror I Set up ertror trap routine
100 GOSUB Sio_init
110 (IUTPUT 8¢;7 82"
120 QUTPUT Sc)”AG 30627
130 L1 !
140 QUTPUT Se;"PLLY?
150 ENTER 5¢;8
160 IF BIT (5,3)<>1 THEN L1
170 PRINT "AVG. END”
180 STOP '
190 'xdddsdsrbrdrr bk rirdib i b aivbesbxtxdsns
200 | EREOR HANDLING ROUTINE
AT SIS S S S SRS SRS RS R SRR SPE R RS EE TR E S
220 Error: U frror trap
230 [F ERRN<18T THEN Otner error
240 STATUS 8¢, 10;Vart error 1 Get FART crror information
2500 IF BIT (Uart error,2) THEN Overrun | Overrun error
260 IF BIT (Uart error,2) THEN Parity | Parily error
AR IF BIT (Uart error,2) THEN Framing | Framing error
280 17 BIT (Uart error, 73 THEN Break I Break detected
290 Other: ' Gther error
300 PEINT "Other error "
210 STOP
320 Overrun: ' Overrun error
330 PRINT "Overrun error 17
340 5TOP
350 Framing: ' Framing error
360 PRINT "Framing error "
370 sToPp -
380 Break: [ Break
390 PRINT "Break detected !
400 ©STap
410 Other_error: I N0 ERKOR
420 PRINT "Error trapped 97
430 STOP
TR R R R R SR R E S R A S 2R RN SRS RS R R R SRR S
450 1 SERIAL COMMUNICATION I/F INITIALIZE
ABD Thdkdkkkkdd b nbr bbbk b ARk R n kb dy
470 Sio_init: I Tnitialize 810 Control reg.
480 CONTROL Sc, Q1 ! Reset L/F board

450 CONTROL Se, 351 I Set PROTOCOL TO Async.
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_ (cont'd)

500 Wait:

510
520
530
040
550
260
bT0
530

590
600
610
620
630
640
650
660
670
680
§90
700
710
120
730
740
750
760
770

STATUS Sc,38:A11 sent

IF NOT All sent THEN Wait
CONTROL Sc. 031

CONTROL Se. 14;142%4
CONTROL Sec, 3854

CONTRUL Sc, 61

CONTREDL Sc. 833

CONTROL Se, 13:128¢1
CONTROL Se, 15:0

CGNTROL Se, 16:0
CONTROL 8¢, 17;0
CONTROL Sc. 18:40
CONTROL Sc, 19:190
CONTROL Sc, 20515
CONTROL 5¢c. 21,15
CONTROL Se, 22:0
CONTRUOL 8¢, 23:3
CONTROL Sc.24;2
CONTROL 5S¢, 2852
CONTROL Sc, 2813
CONTEGL Sc, 30510
CONTROL Se. 34,3
CONTEOL Sc, 35,0
CONTROL Sc, 36,0
CONTROL Sc, 37:0
RETURN

I/F Card
Set Control
Set Break singnal time
Break signal
Sct DTR/RTS

Set INT mask
No modew lime-change notifi-

Block Mask

send
line

Disable connection time out
Disable nonactivity Lime out
Lost Carrier 400 ns

Transmit time out 105
Transmit speed : L9200
Receive Speed : 19200
handshake to non
H/W handshake type !

DATA LENGTH 8 BIT
STOP BIT TO 1 BIT
PARITY TO KON
[NTERVAL

cation

No.
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5.18 Serial I/0 Function

5.18.10 Exception Processing

The R3265A/3271A interrupts the current communication processing and executes the
corresponding exception processing when the following states are caused.

@  State:
Processing:
@ State:
Processing:
@ State:
Processing:
@ State:
Processing:

In receiving a message from the controller (before the delimiter character
string is received), more than § seconds have passed without receiving the
next character.

Them message is canceled and the break signal is generated. The next
character received is handled as a start of ancther message.

In transmitting & message to the controfler, the transmit suppress from the
controller has not been released in 5 seconds after the last character was
transmitted.

The message transmission is interrupted and preparation is made for the
next transmission/reception.

During a trace data input, no transmission can be detected from the
controller for more than 25 seconds under the condition that the specified
number of times (ASCHl format) or the specified number of bytes (Binary
format) has not been reached.

The trace data input mode is released and preparation is made for the next
transmission/reception.

In receiving a message, a framing error, parity error or overrun error OCcurs.

Them message is canceled and the break signal is generated. The next
character received is handled as a start of another message.
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5.19 Simulated Analog Display Function

New data accumulation and display technology enables an analog display of the digital display in the
simulated analog display of the R3265A/3271A series.

Since all displayed data are stored in the memory, the frequency and level can be read out by using
the marker.

Complex modulation signals such as image signals which could be displayed only on an analog
display were easily observableusing this function.

Normal display Simulated analog display
REF 21,22 oV ' ATI 10 dB dwrite B blank REF 31,22 oV ATT 18 dB A_trranlg Bolank
LIN i1 - - o e LIN 1 — g I
I -
ART ANLG RATE ;
t 38 :
e
REE ;
ALE RBE
e 3 Wiz
‘BY YB¥
3 Wiz 3 Yz
SEE . s A
5 ps R = 50 ops = : :
CENTER 33,14 Hifz SPAN 10,80 Mhz CENTER 33.14 NHz SPAY 19,980 ¥Hz
REF 3,22 nv ATIT 19 dB Asrite B blaok REF 31.22 m
Ty oot T I—_————— LIk 11 o
TRIG LEVE : TRIG LEVEL
54 3 84 % '
—
¥ WAz § Tz |
e i VR . Lo : i
1 Wz ‘ 3 . S ‘
SyP : ‘ Skp :
30 s e 30 oay — — :
CERTER 33,142837 YHe SPAN 0 Hz CENTER 55, 142857 HHlz SPAN | Hz
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5.19 Simulated Analog Display Function

5.19.1 Functional Explan'ation

(1) Menu for simulated analog display function

ARTFICIAL
1 ANALOG
L

[ v -
1
1

MENU

E- ART ANLG -i When ON is selected, the simulated analog display appears.

' ON/OFF | When OFF is selected, the normal display reappears.

e s n2t pom o e -

S—— ﬂ

! CONTINUE | When CONTINUE is selected, the simulated analog display is updated.
! /PAUSE | When PAUSE is selected, the update of the simulated analog display is
poTTTTTTT *  temporarily stopped. PAUSE is also set to read the label value of the

: marker.

|

I RATE -i Sets the value of the display density (magnification).

! 20 ! Magnifications of 1 to 30 can be set. More information displays can be

b 4 gbtained by setting higher vaiues, although the processing time
becomes longer. (A higher SWEEP TIME value is necessary.)
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5.19 Simulated Analog Display Function

(2) Menu for marker function

pomm——m—— "
]
i

ARTFICIAL !
TANALOG !

i
N

h_f

"""""" When ON is selected, the specified marker (W) for the simulated
MKR . o
analog display is displayed and the frequency and level of the marker
point can be read. When OFF is selected, the marker disappears.

| I |

- 'i — — : The marker can be moved in the frequency axis
Tl eo ! direction.
- Enter the frequency data to move the marker.

T | 1/20: Moves the marker in the upper or lower direction of the
level on the same frequency. When RATE =20
(twentyfold display density) is set, the levels are entered
in the order 1/20 to 20/20. At 20/20, the marker
indicates the highest level data on the same frequency.
Conversely, at 1/20, the marker indicates the lowest
level data on the same frequency.

If the level value is read while the marker is moving, the waveform display should be
stopped as follows:

e (Change CONTINUE to PAUSE.
® Turn the SWEEP mode to single, then stop after a single sweep.

The level difference (relative value) between the marker and the display line can be

displayed by turning on the display line.
However, the REL/ABS should be set to REL (NEXT menu for marker on).

Exclusive-use Marker Function

® Frequency of false analog waveform data and read out of level

e Peak search operation (Press the | PEAK | key.)

-
e Marker—CF operation (Press the keys in order | MKR— | | MKR—CF )
=

r A
® Marker—REF operation (Press the keys in order | MKR—> {, | MKR—REF | )
L

® The level when the vertical axis scale represents the linear X1 is a unit of %.
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(3) Menu for cursor function
rFe———Tmes— 5 @ Fmemmmemmmem g . .
ARTFICIAL The next menu is continued.

MENU [t

The active cursor is displayed with solid

2
>
<

ANALOG | ! CURSOR

__________ a Lmome———w--d4 |iNes, and other cursors are displayed

with dashed lines.

X CURSOR
NORMAL

X CURSOR

URSOR
N/OFF

<
o Ny

NORMAL

-
1
I

When ON is selected, the normal line is displayed.
When OFF is selected, all X cursors are deleted.

When one line of the normal cursor is selected, the frequency data can
be entered. (The £\ cursor which is on will go off.)

The cursor is displayed in the normai cursor position, and the data display
indicates the frequency difference between it and the normal cursor. if
the A\ cursor is both on and nonactive, the menu reads the active state
only.

When ON is selected, the normal line is displayed.
When OFF is selected, all X cursors are deleted.

When one line of the normal cursor is selected, the frequency data can
be entered. (The A cursor which is on will go off.)

The cursor is displayed in the normal cursor position, and the data display
indicates the frequency difference between it and the normal cursor. [f
the A\ cursor is both on and nonactive, the menu reads the active state
only,
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1212
REF 33,01 nt ATT 10 B Avrtialg Bblask
tival A ORSR
1Y CURSOR e
-27‘3'95 - e };‘ \NEEEER
REY
T MHz
VEF
3 MHz
skp
30 gy s
CENTER 55.14 MHz

CAUTION

The trace mode for the trace A memory cannot be changed while the simulated analog
display is being displaysd.

The normal marker cannot be displayed on the false analog waveform.

The save/recall (setting condition and waveform data) for the simulated analog display
cannat be executed.

The plotter for the simulated analog display cannot be output.
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5.19 Simulated Analog Display Function

5.19.2 GPIB remote programming

{1) List of GPIB commands

GPIB command

Contents

ANLG 1 to 30 Sets the value of the display density {magnification).

ANLG ON Turns the simulated analog display on.

ANLG OFF Turns the simulated analog display off.

ANLG? Outputs the simulated analog display ON/OFF (1/0) and the display density
(1 to 30).

ANLG CONT Sets the consecutive mode.

ANLG PAUSE Sets the temporary stop.

MKX Fragquency
MKX?

MKY 1 to 30
MKY?

MKX ON

MKX OFF

Sets the marker by frequency.

Reads out the marker frequency.

Sets the vertical marker position at a value between 1 and 30.
Reads out the marker level.

Turns the marker on.

Turns the marker off.

CSRX Frequency
CSRX?

Sets the X cursor by frequency.
Reads out the frequency of the X cursor.

CSRDX A Frequency | Turns the 2AX cursor on and sets AX by frequency.
CSRDX? Reads out the frequency width of AX,

CSRX ON Turns the X cursor on.

CSRDX ON Turns the AX cursor on.

CSRX OFF Turns all of the Acursors off.

CSRY Level Sets the Y cursor in level.

CSRY? Reads out the level of the Y cursor.

CSRDY A Level Turns the AY cursor ON and sets the AY by level.
CSRDY? Reads out the frequency width of AY.

CSRY ON Turns the Y cursor on.

CSRDY ON Turns the /AY cursor on.

CSRY OFF Turns all of the Y cursors off.

OPANLG? Reads out all of the waveform data.
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(2} Wave data output format for OPANLG? command

Upper byte
——— |_ower byte
X=0 X=1
I \ ! \
O0=----00-00- ~ -~ 000~~~ 00~-00=-m~- 00 --~
Number Y1 Y2 Yrate Y1 Y2 Yrate
of data
X=700
/ \
~ O0- O0- ~~0C0- <EOQI>
Y1 Y2 Yrate

e To output binary data consecutively in the order of upper byte then lower byte, read out
as one-word data {upper + lower).

e The head of the data represents the total number of words in the waveform data.
Subsequently, the waveform data continue, and the data are read out until the EOI signal
is generated.

® For example, at rate = 10 the number of the waveform data shows 10x701 = 7010 words.
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5.19 Simufated Analog Display Function

(3)

Sample program

For example, indicate the program which reads out all of the waveform data.

Note : Turn the simulated analog display on to execute the following program in the PAUSE

state.

Example of HP200/HP300 series program (GPIB address = 8)

10
20
30
40
50
60
70
&0
90
10
11
12
13
14
i5
16
17
18
19
20
21

INTEGER Tr(21031)
OUTPUT 708;"TPC; DLZ;'HDO; ANEGT"
ENTER 708;"Onoff,Rate
QUTPUT 708;"OPANLG?"
ENTER 708 USING "%,W";Tr{*)
OUTPUT KBD;" K";
GINIT
GRAPHICS ON
CONTROL 1,121

0 VIEWPORT 10,120,15,90

] WINDOW 0,700,0,400

0 GRID 70,40,0,0,10,10,100

0 N=1

0 FOR I=0 TO 700

0 FOR J=1 TG Rate

0 MOVE I,Tr(N)

0 DRAW I,Tr(N)

0 N=N+1

0 NEXT J

0 NEXT I

0 END
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5.20 Limit Line PASS/FAIL Function

The upper and lower limits of the waveform on the screen are automatically judged {determinad)
by limit line 1 and limit line 2. Set limit line 1 and limit ling 2 as follows:

Limit line 1: Upper (Always set at the upper side of the target waveform.)
Limit line 2: Lower {(Always set at the lower side of the target waveform.)

(1) Menu for fimit line PASS/FAIL function

UTIL 1 .

r
| LMT LINE |
| PASS/FAIL |
e ] 1
——————————— i
| TRACE | Selects the waveform to judge PASS/FAIL.
i A/B :
b — e F
1}"66&}"5/}“'5 if ON is selected, the mode which judges PASS/FAIL
1 ON/OFF ! continuousty will be set (judgment is performed at
b e 1 completion of sweep). If OFF is selected, the mode will
be canceled.

PASS/FAIL -E Judges PASS/FAI. once.
EXECUTE |
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5.20 Limit Line PASS/FAIL Funciion

(2) PASS/FAIL display screen

During key operation or when the continuous mode is on, the judgment result is shown on the

following screens:

TOHA PASS/FAIL
REF 5.4 dBm Aview B_blank
19dB/ . ‘ TRACE
____________________________________ ¥
| CONT P/F
o/l
T PASS/RAIL
o BEUTE
TR A B P
196 kiz
YBE |
190 kHz: e
sip ‘ | L R R
3 ps ‘ ‘ ' :
CENTER 920000080 WHz SPAY § Hz
Figure 5.20-1 Display when PASS
TDHA PASS/FAIL
REF 1,6 dbn ATT 24 dB A_view B_blank
B E— : RACE
Cob I
CONI_P/F
: N/
1 PASS/FAIL
EXECUIE
RER e oo
\E® s 1 : i : : : I
S§p e ] . PRV N
5 ps : : ‘ : : i
CENTER 926.2090808 Wiz SPAN § Uz

Figure 5.20-2 Display when FAIL

CAUTION

The result is not displayed when executing from the GPIB.
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5.20 Limil Line PASS/FAIL Function

{3) PASS/FAIL judgment

O For PASS

& When limit line 1 and 2 are displayed, all the measurement waveform points are within
the range lower 1o upper.

e When limit line 1 only is displayed, all the measurement waveform points are within the
range upper or below.

e When limit line 2 only is displayed, all the measurement waveform points are within the
range lower or above.

® When there is no limit ling, judge as PASS.
When the limit line is on the line, judge as PASS.

@ For FAIL

Both limit line 1 and limit line 2 are OFF.

The target waveform to be judged is blank.

The measured waveform point is beyond the limit line. (The PASS condition is not
satisfied.)

@ When using measuring window

® When the measuring window is on, judge the PASS/FAIL in the window. However,
judgment is not performed in the Y axis direction.

Measuring window
(Judge in window only.)

PASS 0o 1/2
REF ¢.% dBm ATT 19 dB 4 write Bblank

14ds/ R B LOCATE
Y
O 4
Y
| ABSOLUTE
| b
............. | SWP
/0

REF

3 MAz
Sgpﬁ”z : HEAS ¥D0
: OFF

50 L

CENTER 25.90 HHz SPAN 20,00 HHz

Figure 5.20-3 Judgment Range when Measuring Window is ON
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{4) GPIB remote programming
GPIB command Contents
PFC ON Turn continuous mode on.
PFC OFF Turn continuous mode off.
PFC? Turm continuous mode on/off.
PFJ A Judges trace A.
PFJ B Judges trace B.
PFJ? Reads out the judgment result.
OPF? Reads out details of judgment result.
0: PASS
1: UPPER
2: LOWER
3. UPPER & LOWER
4; ERROR
FPU? Outputs the upper FAIL peint binary.
FPL? Qutputs the upper LOWER point binary.
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The PASS/FAIL returned value when using the GPIB {same as measuring window comparator)
is as follows:

FAIL :0
PASS 1
PASS PASS/FAIL
REF 8.0 dBm ATT 14 dB Awrite B blank
10dB/ - : TRACE
_ 8
| CONT P/F
&/0FF
PASS/FAIL -
| PXECUTE
ey MUY 0 Nl o
3 MHz
SgF”HZ o PREY MENU
50 f N M . .
CENTER 25.00 MH:z . SPAN 29.68% MHz

Figure 5.20-4 PASS/FAIL returned value

in the GPIB, this returned value is returned using a PFJ? command.
When a subsequent returned value is requested (FAIL is at the UPPER or LOWER side),
another command OFF? is used.

The FAIL point is returned individually at the UPPER side and the LOWER side. The point
value indicates the f axis (0 to 700).

GPIB command returning FAIL point
FPU?
FPL?

Data FAH.
Length | POINT

MAX 701 POINT
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Example of HP200/HP300 series program

10

20

30

40

50

60

70

80

80

100
110
120
130
140
150
160
170
180
180
200
210
220
230
2410
250
260
270
280
280
300
310
320
330
340
350
360
370
380

DIM Fpu(701),Fp1{701)
Spa=708

BFE(0)="FAIL"
Pf§{1)="PASS"
Re$(1)}="UPPER"
Re${2)="LOWER"
Re$(3)="UP&LOW"
Re$(4)="ERROR"

OUTPUT Spa;"DL3"
QUTPUT Spa;"TS PFJ A"
CUTPUT Spa;"PFJ?"
ENTER Spa;dJdl

QUTPUT Spa;“OPF?"
ENTER Spa;J2

Pfu(0)=0
Fp1{0)=0
PRINT "JUDGEMENT ",Pf$(J1)
IF J1=0 THEN
PRINT "RESULT  ”,Re$(J2)

IF BIT(J2,0) THEN GOSUB Fail_up
IF BIT(J2,1) THEN GOSUB Fail_low
PRINT "UPPER FAIL POINT",Fpu(0)
PRINT "LOWER FAIL POINT",Fpi(0)
END IF
STOP

Fail_up: !

QUTPUT Spa;"DL2 FPU?"
ENTER Spa USING "%,W";Fpu(*)
RETURN

Fail_low: |

OUTPUT Spa,*DL2 FPLET"
ENTER Spa USING "%,W";Fpl{*)
RETURN

END
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5.20 Limit Line PASS/FAIL Function

Explanation of programs

10

to

80

100
110
120
130
140
150
160
170
180

180
206

230
240
250
260

290
300
310
320

330
340
350
360

Initial setting

Delimiter setting

After TAKE SWEEP, judge PASS/FAIL of trace A.

Specify PASS/FAIL judgment output.

Store judgment result to variable Jl.

Specify output of detailed PASS/FAIL judgment result.
Store detailed output result to variable J2.

Clear number of upper FAILL point.

Clear number of upper FAIL point.

Qutput judgment result on screen

If judgment result is FAIL, process THEN and after,
Qutput FAIL result on screen

When FAIL result is upper limit line, go to Fail_up.
When FAIL result is lower limit Tine, go to Fail_low.
Qutput number of FAIL point in upper Timit line.
Output number of FAIL point in Tower limit iine,

Fail_up:

Switch delimiter and specify output of upper FAIL point.
Store number of FAIL point (2 bytes) to array variable Fpu.
Complete subroutine.

Fail_low:

Switch delimiter and specify output of lower FALL point.
Store number of FAIL peint {2 bytes) to array variable Fpl.
Complete subroutine.
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5.21 Adjacent Channel Leakage Power Measurement Function with Attached

Root Nyquist Filter

This function is added to the "Adjacent Channe! Leakage Power Measurement Function” of the

R3265/3271.

When measuring the adjacent channel leakage power, the value compensated

using the root nyquist filter can be obtained.

(1) Menu for adjacent channel leakage power measurement function with attached root nyquist
filter

UTIL ]

P
<
=
.....|
Y

_____ o

VNQST FLT

-
1
1

1
i
I
1

____________ 1
1
I

VNQST FLT
ON/OFF !

PRESET |
JDC MODE !

PRESET |
NACD MODE

1/T

If ON of the ON/OFF is selected, the root nyquist filter
mode is turned on,

In this state, when ADJ POINT and ADJ GRAPH are
executed, the operation result compensated by the filter
is displayed. When OFF of the ON/OFF is selected, the
root nyquist filter mode is turned off. In this state, ADJ
POINT and ADJ GRAPH are executed.

Sets the setup value corresponding to the Japan Digital
Car-telephone system (JDC mode).

Sets the setup value corresponding to the North
American Digital Car-telephone system (NADC mode).

Sets the symbol rate of the constant which determines
the filter shape. In measurements other than in the JDC
and NADC modes, an arbitrary value can be set.

Sets the role factor of the constant which determines the
filter shape. In measurements other than in the JDC and
NADC modes, an arbitrary value can be set.

Returns to the previous menu.
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(2) Executing ADJ POINT in NADC mode

@ In the same way as for normal adjacent channel lsakage power measurement (ADJ), set
the marker to the specified channel freguency.

Press the keys in the order | ON g 0 2 |, | MHz

@ The Adjacent channel leakage power measurement mode starts, and the channel span can

be specified.
T ST ]
Press the keys in the order | SHIFT ! ! 4 0
ysi | 3 | CHSPBS |,
2 1, | kHz
(Setting of the standard bandwidth is not required.)
@ Set the NADC mode.
VT . i1 pR ESET i
; PRESET
Press the keys in the order ! b e o !
’ NEXTMENU Y. | VNGSTFLT 1. | NADC MODE |

(1/T =24.3kHz and « =0.35 are set automatically.)

@ Turn the root nyquist filter mode on.

Turn the root nyquist filter mode on.

[ “
1
1

Prass ' v/NQST FLT

: ON/OFF : to set o ON.

. | 1 i 1 H '
Press the keys in the order i PREV MENU i ’ i PREV MENU i , i ADJ f -
e inbabale I S ettt - L o e e a

{1/T=24.3kHz and «=0.35 are set automatically.)
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5.21 Adjacent Channel Leakage Power Measurement Funclion with Attached Root Nyquist Filter

{(3) Executing ADJ GRAPH in NADC mode

T Set the NADC mode.

Press the keys in the order SHIFT , 3 | | NEXT MENU E . 1VNQST FLT i )
i

! PRESET |
! NADC MODE !

(1/T =24.3kHz and « =0.35 are set automatically.)

@ When ADJ GRAPH is executed, the operation result compensated by the filter is obtained.

r
Press the keys in the order : PREV MENU : : PREV MENU : E ADJ
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(4) Contents in opsration

1 ] fn
fn-BS/2 \

—~fn+t 88/2

T01

791

p=f pHd - @
f1

If the power is regarded as p(f) on the screen above, the power P of the total bandwidth on 701
point is expressed below as f1 = start frequency, {701 = stop frequency.

The normal adjacent channel leakage power (ADJ} on the frequency=fn is expressed by the
following equation @ as BS is the standard bandwidth.

in+ BS/Z
Standard ADJ =10 Xlog (f p(f) df/P)

in-BS/2

- @

The other ADJ with the root nyquist filter on the frequency =fn is expressed by the following
equation @ as root nyquist filter characteristics.

b
ADJ with root nyquist filter=10xlog ([  p(f) H*(f-in) df/P)

a

However, a=fn-(1+a)/1T, b=fn+(1+)/2T, aZstart frequency, and b=stop frequency are
defined. The H(f) is 0 other than the integral area. Refer to "(5)".

Since the integral in the expression @ is the electric power domain, the square of H{f-in) and
the integral of the p(f) product are total sum of the electric power through the filter.

B-187
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5.21 Adjacent Channel Leakage Power Measurement Function with Attached Root Nyquist Fiiter

(5) Shape of root nyquist filter

1T : Symbol rate
« : Role factor

The root nyquist filter H(f) is expressed by the following equation.

1 0 = [t =(1-q)2T
| Hf | = COS[(T/da) (@ [ f1~ x{1- aVT)] (1-)/2T= || =(14a)2T
0 (1+a)2T= ||

The shape of H3(f} is as follows:

1 1-a 3ot 1
7T T 2T 0 —IT .
_ 14e
H . 2T
H L—a H
: T 1
e —>
i
s e
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5.21 Adjacent Channel ieakaqge Power Measurement Function with Attached Root Nyquisi Filter

(6)

GPIB remaote programming

GPIB command Contents
NQST ON Turns the root nyquist filter on.
NQST OFF Tums the root nyquist filter off,
NQST? Reads out the ON/OFF staie of the root nyquist filter mode.
NQST JDC Sets the paramster corresponding to the JDC mode.
NQST NADC Sets the parameter corresponding to the NADC mode.
BRATE Frequency | Sets the symbol rate.
BRATE? Reads out the data of the symbal rate.
RFCT Numeric Sets the role factor.
RFCT? Reads out the data of the role factor.

Example of HP200, 300 series programs
Turn the root nyquist filter on to measure ADJ POINT.

10
20
30
40
50
60
70
80
80

QUTPUT 708;"CFQO0MZ; $P200kZ; TDS"
QUTPUT 708;"PS"

QUTPUT 708;"NQST JDC"

OUTPUT 708;"NQST ON"

QUTPUT 708;"HDO; ADRJ?*

OUTPUT 708;"ADCHS0KZ; ADJ"

ENTER 708;Up,Lo

PRINT Up,Lo

END

Explanation of programs

10
20
30

40
50
80
70

Set the freguency and turn the detector to SAMPLE,
Execute the peak search. (Set the marker io the channel frequency.)

Set to the JDC mode (same as when "BRATE21XZ; RFCTO.SENT" is set instead of "NQ5T

JoOC"}.

Turn the root nyquist filter on,

Turn the header off and specify the output data to ADJ POINT.

Specify the channel span {(CH SP) as 50 kHz and execute the ADJ point,
Output the measurement data.

5-189
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5.22 Alternated Modulation Distorticn Measurement Function

5.22 Alternated Modulation Distortion Measurement Function

(1) Measuring alternated modulation distortion

Measure the relative value (frequency and level difference) between the signal and its three-
dimensional distortion. After execution, display the delta marker and the active marker
individually for the signal and three-dimensional distortion, and the result as the delta marker
value will be displayed in the marker area,

PEA 272
E‘EEB?'“ dEn ATT 10 dB 4srite Bblank
| 4 UaReER (e
J KR S ———— ,4.933%2
: -59,53 dB - ‘
- SR | S | BN S 2
4,93 MH;z g
T | FR N .
’ PEAK LIST
e ]
R0 ORDER
L MEASIRE
holwnlbistonbitingtlond
: N O e
148 75 & — S ' '
CENTER 4.23142 GHz SPAN 20,08 MHz

The waveform in the window is measured by turning the measuring window (SHIFT — 0 key)
on.

In the same way as for the NEXT PK function, the setting values of AX and AY are related.

{2) Menu for alternated modulation distortion measurement function

== —————— 1 o m s 1

' i__. | 3RD ORDER |

e a b e e 1
CAUTION

in three-dimensional distortion, the active marker moves to the higher level.
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5.22 Alternated Moduiation Distortion Measurement Function

{3) GPIB remote programming

GPIB command Contents

PKTHIRD Perform the alternated modulation distortion.

Example of HP200, 300 series programs

10 QUTPUT 708;"HDO PKTHIRD" *Execute the header OFF and this function.

20 OUTPUT 708;"MFL?" *Specify the owtput of marker frequency, Tevel
output.

30 ENTER 708;Mf M1 ‘Read out data.

40 PRINT Mf,M] ‘Display

50 END

51 Oct 11/95
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5.23 Level Calibration Function (Option 10}

5.23 L.evel Calibration Function (Option 10)

The level correction memory card (option 10) contains the level correction data on the 808 MHz
band (808 MHz to 958 MHz) and 1.5 GHz band (1420 MHz to 1520 MHz). Recalling the data
allows improving the level measurement accuracy.

(1) Caution in Using

@ To ensure the level accuracy, first warm up the analyzer more than one hour. Connect the
analyzer with 25 MHz CAL OUT through the accessory cable (MC-61), then execute CAL
ALL {takes about 8 minutes). '

CAL e 7
BHIFT 7 i

@ Under the following setting conditions, level correction can be made in the two frequency
bandwidths of 808 MHz to 958 MMz and 1420 MHz to 1520 MHz with RBW 30 kHz and
RBW 100 kHz, respectively.

Condition Correction point
RF attenuator 30dB Frequency bandwidth Enterval_ of Number of
correction .
REF LEVEL +5dBm . points
frequencies
dB/DIV A%
; 208/l 808 MHz to 958 MHz 3 MHz 51
1420 MHz to 1520 MHz 2 MHz 51

@ Before executing measurement under other than the above conditions (RF attenuator, REF
LEVEL and dB/DIV), connect 256 MHz CAL OUT with this analyzer and execute simple
calibration (TOTAL GAIN).

CAL  rm-mooTe=- =
SHIFT 7

With pressing the above keys, level calibration on the spectrum analyzer can automatically
be made under the currently-set conditions of RF attenuator, REF LEVEL, dB/DIV and
RBW.
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5.23 Level Calibration Function (Option 10)

(2) Using Calibration Memaory Card

/

/ ]/ Calibration data memory card

e Insert the calibration data memory card as the illustration above.

(3) Operation

@ Turn on the power then recall the calibration data from the memory card.

Press the |RECALL | and ; FAST/ : keys to set the NORMAL mode. A list shown
! NORMAL |
4

in Figure 5.23-1 appears on the screen.

.~ REF 0.8 dBr AT 10 4B A view B_blank RECALL
1ade/ N
RECALL
RECALL No. B
$3 | oweer
s
VB' 10“ kl-lz v N . v i PR TP
S¥P 50 ms - : : : :
CENTER 1,500886080 iz SPAN 0 Hez
' SEVEARLLALE . LIS S
....... OFF
....... OFF
2 aFF |
| T e QFF |
| QN LVL.CORR S20Y, 248/,RBNINK coo By OFF |
. Bl LVL.CORR S00M, 2d3/,RBR1DIK N DU T 35 pR—
{ BB LVL.CORR 1.4G, 2dB/,RBY38k o F.. OFF RS
{+JE: LVL.CORR i.4G, 2dB/,RB¥LO0K  #....F.. OFF
| . HEE 15360 Bytes -

Figure 5.23-1 Calibration Data List
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5.23 Levei Calibration Function {Qption 10}

Condition data in the memory card are listed at numbers 20 to 23. Depending on the
object condition, recall one data out of numbers 20 to 23.

ENTER P e 1
RECALL !
|
I

i
i
2 3 Hz | EXECUTE

Table 5.23-1 Data in Memory Card and each Setting Condition

RECALL No. Frequency range REBW
#20 808 MHz to 958 MHz 30 kHz
#21 808 MHz o 958 MHz 100 kHz
#22 1420 MHz to 1520 MHz 30 kHz
#23 1420 MHz to 1520 MHz 100 kHz

With this operation, the level calibration setting condition can automatically be set.

When data is once recalled from the memory card, it is stored into the internal memory of
this analyzer. The data is not deleted by presstiing or powering off. The setting condition,
however, is deleted.

To ensure the level accuracy, first warm up the analyzer more than one hour. Connect the
analyzer with 25 MHz CAL OUT through the accessory cable (MG-61), then execute CAL
ALL (takes about 8 minutes).

CAL ~ r==o-=m=--w= 1
SHIFT 7 E

If settings of RF attenuator, REF LEVEL and dB/DIV are changed from those written in item
2) of (1) Caution in Using, connect the analyzer with 25 MHz CAL OUT through the
accessory cable (MC-61) then execuie simple calibration (TOTAL GAIN), again.

CAL  r===momoese- g
SHIFT 7
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5.23 Level Calibration Function {Option 10}

4)

Checking Calibration Data

With the following operation, it can be checked that the calibration data has been input and the
calibration has been executed.

EMC o
=Ny 1 ! FIELD STR
Data can be checked by pressing the , .
—————————— |
| ANTENNA !
i CORR | keys.
L e o e e . ——— A
rommEEm=—_——_——— T N H
' RETURN | VL RR . . .
Press the | UR ! key. If the | LVL CO ! key is set to ON, the calibration has
! , I ON/OFF !
e e o ——— - b v e e e e 3
been executed.
LYL,CORR !.3G, 2dB/,RE¥3ik Th Nev 13 16:16:34 1993 6L EDIT
REF 3.0 dBn AL @ A write B_blank
28/ KR
16,00 ns Iy
CaxTER A58 B s
NIER . et INSERT
1.320195000 (Hz N
..... i CLRSIR
kg | CHINGE
LR CERTER 1. 520155000 oz M SP\\ 1‘ iiz
AP FREJLENL AL
P 1420008008 OHz 1.1 dB TARLE
Po2r o 1,422000000 GHz 0.1 dB INIT
O PR
il 0.1 dB
3 1. 42?\"[‘060@ GHz 0.1 dB
6+ 1.430900000 GHz 0.1 @B
T 1.432000800 GHe 0.1 dB RETLRY
§ ¢ 1.435000090 GRz -§.1 de
9 :  {.43000090 chz 4.1 dB

Figure 5.23-2 Checking Calibration Data
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6.1 Overview of the GPIB

6. GPIB: REMOTE PROGRAMMING

The R3265A/3271A analyzer includes a general-purpose interface bus (GPIB) that enables you to run
the analyzer from a remote controller or computer. This chapter explains how to do this.

6.1 QOverview of the GPIB

You can control the R3265A/3271A analyzer with any remote controller or computer that uses an IEEE
Standard 488-1978 (GPIB) interface. This enables you to run the analyzer remotely, and to use the
analyzer to run fully or partially automated tests.

1)

(3)

The analyzer's GPIB is fully compatible with any product that meets the [EEE 488-1978
standard. The GPIB bus allows you to connect the analyzer to other GPIB devices more easily
than you can using single bus cables, making it easier to construct or modify high-grade
measuring systems.

Each device on the GPIB can be assigned the role of controller, talker (sender), or listener
(receiver). Devices commonly change roles while the system is operating, although there can
only be one controller. Only one device can “talk” at a time, though multiple devices can
"listen.” The controller specifies the talker and listener addresses and transfers data from the
talker to the listener. The controller itself can also play the role of talker, and can specily listener
measurement conditions.

GPIB panel switches

O

@

e 90 TRAGE PRSI BPi CHTHLR
o e fp | T = . Ll
5 ° Cid ]
Lol

@ e
O M@‘;’] :@
0| =S E]
Front Panel
:
Gl 1)
5e0E
D0 <

Rear Panel

6-1

Remote lamp
This lamp lights when the
analyzer is set to External
control mode.

LCL key

This key switches the analyzer
hetween Remote and Local
control {allowing you, for
example, to interrupt external
control and enable input from
the front panal).

SHIFT key
This key, with the LCL key,
specifies the GPIB address.

GPIB connector

This terminal connects the
analyzer to the external
controller or to a plotter.
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6.1 Qverview of the GPIB

{4)

You can use the GPIB controller to do the following:

Set measurement conditions (enter the measurement cenditions as you would from the
front panel}

Read {or query) existing settings and data

Send and receive measurement data (including screen trace, data write, and read ouf)
Send service requests to the controller (this interrupts the controller’s current task and
reads the staius byte)

20 o

Switching command System

R3265A/3271A supports the following three command systems.

@ R3285A/3271A
@ GPIB command expansion mode 1 (compatible with HP8562)
@ GPIB command expansion mode 2 {compatible with HP8566)

The default is the R3265A/3271A maode.
To use the expansion mode 1 or the expansion mode 2, switch the mode by entering command

*HP8562” or “HPB566” respectively.
OPTION

SHiET

Or, the expansion mode 1 or 2 can be used by pressing and 6 lkeys then

. (GPIB CMND :
setting :  A1/q/0 as 1or2.
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6.2 GPIB Specifications

6.2 GPIB Specifications

(1) GPIB Bus. The following figure shows the configuration of a typical GPIB system, in this case

with four devices.

The GPIB bus cables include eight data lines, three transfer control lines (handshake lines),
and five bus control lines. These lines function as follows:

e Data lines: these bit-parallel, byte-serial data lines provide asynchronous, bi-directional data
transfer between devices. This allows the GPIB system to use high-speed and low-speed at
the same time. Data is transferred as ASCH code.

#  Transfer control lines (handshake lines) : these control the asynchronous data transfer
between devices, and use the following signals:

DAV (Data valid)

NRFD (Not ready for data)

NDAC (Not data accepted)

indicates the data valid state {low state)

indicates that data can (high state) or cannot (low state) be
received

indicates that data has (high state) or has not {low state)
been received

Data lines (eight)

Transfer control {handshake) lines

{three)
Bus control lines (five) L
GPIB bus
(sixtesn linss) IFC, ATN,
SRQ, REN,
EOQI
DAV, NRFD,
NDAC
DIO1 to 8

Interface Interface Interface Interface
{Control, (Talk and (Taik) {Listen)
talk and listen)

listen)
Device A Device B Device C Device D

Figure 6.1-1 GPIB Bus Configuration
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6.2 GPIB Specificalions

& Bus control lines: these control the flow of information through the bus, and use the following

signals:

ATN (Attention): determines whether the signal on the data line is a command or
other information

IFC (Interface clear): clears the interface

EQI (End of identify): signals the cempletion of information transfer
SRQ (Service request): makes a service request o the controller
REN (Remote enable): enables remote conirol of a device

(2) Connector: The analyzer has a 24-pin GPIB connector, Amphenor product number
57-20240-D35A or its equivalent. The following figure shows the cannector and its pin
assignments.

Signal Pin No. @ Pin.No. Signal
GND LOGIC 24 \\ / 12 SHIELD
GND (ATN} | 23 \\/’A pE 1| ATN
GND (SRQ) | 22 g 10 | sRQ
GND (IFC) 21 % g 9 FC
GND L
o | s
GND 19 g - AV
(NRFD) =
GND (DAV) 18 g\ 5 EiO
REN . /\ 4 DIO 4
DIO 8 16 8 bio 3
DIO 6 14 ! pio 1
DI0 5 13

Figure 6-2 GPFIB Connector Pin Assignment
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{3) Specifications
Code : ASCIl, except for packed formatting (which uses binary code)
LLogic level :  Logical 0 High state +2.4 V or above

Logical 1 low state +0.4 V or below

Signal line termination : all sixteen bus lines are terminated as shown bslow.

*+5V

3k From Driver

To Bus Line == &

6.2 k(2 —‘[ >_ To Receiver

Figure 68-3 Signal Line Termination

Driver : Open collector type
Output voltage at Low ... +0.4 V or below, 48 mA
at High.... + 2.4 ¥ or above, —6.2 mA

Receiver . +0.8Vorbelow ..."lLow" state
+2.0 V or above ..."High" state

Bus cable length :  Connect one device for every four meters of cable you use. The total
length of cable connected to the bus must be less than 20 meters.

Addresses : Assign a unique talk/listen address (0 through 30) to each device on the
bus using the front panel keys. Each device on the bus must have a
unique address.
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6.2 GPIB Specifications

{4) Interface Function: Table 6-1 describes the GPIB codes used by the analyzer.

Table 6-1 Analyzer GPIB Interface Codes

Code Description
SHA1 Source handshake function
AH1 Acceptor handshake function
16 Basic tatker function, Serial pole function, Talker cancel function by
listener specification
i4 Basic listener function, Listener cancel function by talker specification
3R1 Service request function
RL1 Remote function
PPO No parallel function
DC1 Device clear function provided
DT1 Device trigger function provided
Co No controller function
E1 Used open coltector bus driver; however, EQl and DAV is used a three
state bus driver.

6-6
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6.3 Initializing the Analyzer

6.3 Initializing the Analyzer
Before you use the analyzer with a GPIB system, you must initialize it as described below.
6.3.1 Setting the Analyzer’'s GPIB Address
Set the analyzer's GPIB address (0 through 30) using front panel keys.

Example: To set the analyzer's GPIB address to t:

Press | SHIFT |[LeL|] 1 GHz

6.3.2 Defining the Delimiter

When sending data from a controller to the analyzer, use one of the delimiter codes described
below to define the symbaol that will be used as a message terminator: carriage return {CR), line
feed (LF), or end or identify {EQ!). When the analyzer sends data to the controller, one of the
delimiters given below is selected.

Table 6-2 Delimiter Specification Codes

Code Description

DLO QOutputs CR and LF, also outputs EQI signal together with LF
DL Qutputs LF

DL2 Qutputs EOQI signal together with the data end byte

DL3 QOutputs CR and LF (initial value)

DL4 Qutputs LF and also EOI signal together with LF

6-7 Jan 20/94



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.4 Command Syntax(Listener)

6.4 Command Syntax (Listener)
This section describes the syntax you must use to send GPIB commands to the analyzer.

The general syntax for a command is this:
< command > < gseparator > < device address »; <data>

Where:

® <command> is the code for the command you wani to use. Section 6.8 lists all GPIB
command codes available for the analyzer.

&  <geparator> is a space or a comma. All commands must be separated by a space or a
comma
CF 8P -- Correct
CFSP - Incorrect

® <data> is the data associated with the command. Note that numeric data do not need to be
separated from commands:
CF 300 MZ -- Correct
CF300MZ  -- Correct

When sending commands you must also obey the following restrictions:

& Do not use binary numbers {excluding the trace binary input).
&  Use the carriage return (CR) and line feed {LF) as data delimiters.
s Do not enter data that is not specifically defined as a GPIB code or a syntax error will occur.

Sections 6.4 through 6.7 give programming examples using the HP200 or 300 series computers
manufactured by Hewlett-Packard. Read your computer manual for specific information about
applying these examples to your system. In these examples, note that each program line that uses
a command also specifies the GPIB address of the device the command is being sent to. These
examples also assume the analyzer has been initialized.

For example, to set the analyzer's center frequency to 300 MHz, you would send the following:

QUTPUT 7 01; "CE 300MZ" *1 Specifies the controller as the talker
*2  GPIB interface selector
T £ U N | *3 Specifies the analyzer (GPIB address
*1 *2 *3 *4 *B 01) as the listener

*4  Sets the center frequency active
*5  Sets the center frequency to 300 MHz

in these examples, “"CF" and "MZ" are GPIB command codes. See Section 6.8 for a complete
list of GPIB codes.
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6.4 Command Syntax (Listener}

HP200 and 300 series programming examples (GPIB address = 1)

Example B-1: Reset the analyzer master key and set the center frequency to 25 MHz.
10 OUTPUT 701;"IP"
20 QUTPUT 7M;"CF25MZ"

30 END

Example 6-2:  Set the start and stop frequencies to 300 kHz and 800 kHz, respectively, and add
50 kHz to the frequency offset.

10 OUTPUT 701:"FA30OKZ"
20 OUTPUT 701;"FBBO0KZ"
30 QUTPUT 701;"FON5S0OKZ"

40 END

Example 6-3: Set the reference level to -20 dBm (& dB/div}, resolution bandwidth fo 100 kHz, and
detector made to positive.

10 OUTPUT 701;"RE-20DB"
20 OUTPUT 701;"DD5DB"
30 QUTPUT 701;"RB100KZ"
40 QUTPUT 701;"DTP"

50 END

Example 6-4:  Set the trigger mode to Single and the sweep time to 2 seconds, and match the
marker with the maximum level at each sweep.

10 QUTPUT 701;"SI"
20 QUTPUT 701;"SW28C"

30 OUTPUT 701;"SR" ! Starts the sweep.
40 WAIT 2.5 { Pauses the analyzer until the sweep ends (or a
T service reguest is received).
50 QUTPUT 701;"PS" ! Performs a peak search.
60 GOTO 30
70 STOP
80 END
Example 6-5:  Set MAX HOLD (A)
[COUTPUT 7O AMY ! Sets MAX HOLD (A) directly. |
or
QUTPUT 701;"TA SF4" T Sets MAX HOLD (A) using a Softkey.

T (Trace A — Softkey No.4)
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Exampile 6-6: Recall channel 5.

OUTPUT 701"RN" 1 Switches to NORMAL mode.
QUTPUT 701;"RC 5 GZ SF1" | Recalls channel 5. (SF1 is EXECUTE soft key.)
or
QUTPUT 701;"RF" 1 Switches t¢ FAST mode.
QUTPUT 701;"RC 5" ! Recalls channel 5.
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6.5 Query Syntax {Talker)

6.5 Query Syntax (Talker)

This section describes the syntax to use when requesting information from the analyzer (or
“querying® the analyzer) from the GPIB controller, and the syntax the analyzer uses when returning
information in response to a query.

All queries have the form <query>?, where <query> is the code for the query you want to use.
Note that all queries must end with a question mark.

The data you request (also called the response) is returned to the controller the next time the analyzer
enters Talker mode. The response has one of the formats shown below. Each format puts a header at
the beginning of the character string to show what type of data the response contains. {These
headers can be omitted.) You can use any of five delimiters to mark the end of the data (see Section
6.8). The query you send is valid unless you modify it.

The following table shows the five response formats, and shows a typical response using each. (In
each of these examples the header is ON.)

i)

Header character (2 or 3 characters if ON, and no characters if OFF)
Separator (a space)

Sign (a space if positive, a minus sign if negative)

Delimiter mantissa

Delimiter exponent

Delimiter (at initial setting)

Notes:

Hl

1

2 B B A A
fl

6-11 Jan 20/94



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.5 Query Synfax (Talker)

Response Format

Frequency | HHHA £ DDDBDDDDDDDDE £ D CR LF
TTT T T T
1 23 4 5 6

Maximurn data size (including 1 through 5) is 21 bytes; the unit is Hz.

Example: Sending the query CF? might return the response
CF 00000123.456E+6
This shows that the center frequency is 123.456MHz.

Level HHHA + DDDDDDDDE £ D CR LF
T 1 T T
123 4 5 6

Maximum data size (from 1 through 5) is 16 bytes; the units specified by UNIT are used.

Example: Sending the query ML? might return the response
MLB -00056.23E+0
This shows a marker level of -66.23dBm.

Time HHA +DDDDE+D CRLF
£ A T
123 4 5 6

Maximum data size (from 1 through 5) is 11 bytes; the unit is seconds.

Example: Sending the query SW? might return SW 0500E-3, showing a sweep time of

500 msec.
Constant | DDDD CR LF or DDDRD.D
T T
4 5]

Example: Output the ON/OFF state. OQutput the number of averagings.
1/0 128
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6.5 Query Syntax (Talker)

HP200 and 300 series programming examples {GPIB address = 1).

Example 6-7:  Output the marker frequency.
10 QUTPUT 701;"MF?"
20 ENTER 701;A

30 END Result: A=1.8E+9

Example 6-8: Qutput the center frequency.

(CloDmas (so) T
20 QUTPUT 701;"HD1"

30 OUTPUT 701;"CF?"

40 ENTER 701;A$

50 END Result: A$=CF 00001.234567E +9

Example 6-3: Output the unit state.
10 QUTPUT 701;"UN?"
20 ENTER 701;A

30 END Result: A=2 {dBV)

Example 6-10: Qutput the marker frequency and level.
10 QUTPUT 701;"MFL?"
20 ENTER 701;Mf,M1

30 END Result: Mf=1.8E+9 M1=-65.15

Example 8-11: Qutput the frequency offset.
10 CUTPUT 701;"FO?"
20 ENTER 701;0n,Frq

30 END Result: On=1 Frq=1.23E+6

Example 8-12: Using NEXT PEAK, read the first 10 signal peak levels, starting at the second peak.
Croomwie ]
20 QUTPUT 701;"PS"

30 FORI1=0TO 9

40 QUTPUT 701;"NXP*

50 QUTPUT 701;"ML?"

60 ENTER 701;M1(l)

70 NEXT |

80 END Resultt M1(0)= ~556.01 M1(1)= -58.22  M1(9)= - 70.26
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5.6 inputting and Qutputting Trace Data

6.6 Inputting and Qutputting Trace Data

The trace displayed on the screen is made up of 701 data points plotted along the frequency axis.
When entered into or read out of trace memory A or B, the data is transferred one point at a time,
starting at the left end of the trace (the start frequency). Trace data can be sent and received in either
ASCH or binary form. The level of each point is expressed as an integer from 0 to 400 (in TPC format)
ar from 448 to 3648 (in TPF format).

When "TPC" is spacified When “TPF" is specified
460 3648
350
300
250
Trace data l \
200 / \ 3200 points
150 / \
100
50 .
0 448
S A U SN N S A S A
6 70 140 210 28C 350 420 4980 560 630 700 (Point)
Data point number

Figure 6-4 Relation Between Screen Grid and Data Points

Table 8-3 shows the GPIB commands used to select TPC or TPF format.

Table 6-3 Trace Accuracy Commands

Command Contents
TPC input/output the trace data at the accuracy of 0 to 400.
TPF Input/output the trace data at the accuracy of 448 to 3648,
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5.6 Inputting and Ouiputting Trace Daia

The following table shows the commands, queries, and syntax used for sending and receiving trace

IO Format Syntax and Command Codes
ASCII DDDD CRLF
1 t
Data of  Delimiter
one point
4-byte Data Without Header
Command (Input) Query {Output)
Code Code
Memory A TAA TAA?
Mermory B TAB TAB?
Binary DDDD. . ..oeiene DD DD + EOQI

T T De!i;iter

Point 1 lower byte Point 701 lower byte

Point 1 upper byte

Point 701 upper byte

The binary value of each data point consists of an upper byte and
a lower byte. The EQI signal marks the end of the data.

Command (Input) Query (Output)
GPIB Code Code
Memory A TEA TBA?
Memory B T8B TBB?

data to and from the analyzer.

You can control the range of the irace data the analyzer returns by specifying the first data point and
the total number of data points you want. To do this, use the command syntax shown in the following

diagram.
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—" -->< Start Position >—T L@I

—(

Points

O,
Number of )_J

¢  Start Position specifies the first data point you want output {0 through 700). The default value

is 0.

e Number of Paints specifies the total number of data points you want output. This number
must not be larger than (701-Start Position). The default value is 701.

6-16
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6.6 Inputting and Quiputting Trace Dala

HP200 and 300 series programming examples (GPIB address = 1)

Example 6-13: Output ASCII data from memory A.

10 DIM Tr{700) ! Fetches 701 variables.

20 OUTPUT 701;"DL3" ! Specifies CR LF as the delimiter.

30 QUTPUT 701;" TAA?" ! Specifies that data will be read from memory A in
! ASCIi format.

40 FOR 1=0 TO 700 ! Fetches data 701 times.

50 ENTER 701;Tr({l)
60 NEXT |
70 END Result: Tr(0) =208 Tr(1)=210...Tr(699) = 311 Tr(700) = 298.

Example 6-14: Qutput binary data from memory B.

10 DM Tr(700) ! Feiches 701 variables.

20 OUTPUT 701;"DL2" ! Specifies EQO! as the delimiter.

30 OUTPUT 701;"TBB?" ! Specifies that data will be read from memory B in
! ASCII format.

40 ENTER 701 USING "% ,W";Tr(") ! Fetches data through word conversion until the EOI
lis received.

50 END Result: Tr(0)=312 Tr{1) =319...Tr{699) =208 Tr{700) =211.

Example 6-15: Input ASCII data to memary A

10 INTEGER Tr(700)

20 QUTPUT 701;"TAA" ! Specifies that data will be read from memory A in
I ASCIHl format.

30 FOR1=0TO 700 t Inputs 701 variables.

40 QUTPUT 701;Tr(l)

50 NEXT |

60 END

Note: Specify VIEW mode before executing the program. After execution is complete,
press the VIEW key again to confirm the input result.
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6.6 Inputting and Outputting Trace Data

HP200 and 300 series programming examples (GPIB address = 1}.

Example 6-16: Input binary data to memory B.

10 INTEGER Tr(700}

20 QUTPUT 701;"TBB" ! Specifies binary data to be input to memory B.

30 QUTPUT 701 USING "#W";Tr(",END lInputs 701 data in word size and adds EOI at the
tend.

40 END

Note: Specify VIEW mode before executing the program. After execution is complete, press the
VIEW key again to confirm the input resutt.

Note: If the data is in ASCI format, specify 701 as the the number of I/0O processings.
If the data is in binary format, fetch 701 data items and specify EOI as the delimiter.
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6.7 Service Reqguest (SRQ)

The service request function prompts the controller and other devices in the GPIB system to check
the analyzer’s state by polling the status register. Table 6-4 lists the codes used to enable and disable
the SRQ function and to clear the status register. When SRQ) is disabled, the controller can still poll
the status register.

Table 6-4 Service Request ON/OFF Codes

GPIB code Description
S0 Enables the SRQ function,
S1 Disables the SRQ function. (This is the defauit setting.)
S2 Clears the status register.

Table 6-5 Status Register Bit Assignments

Bit Decimal Description

0 1 Always set to 0.

1 2 Turns ON when calibration is complate.

2 4 Turns ON when a sweep is complets.

3 8 Turns ON when the averaging mode is set to “once”,
and the averaging is complete the specified number of times.

4 16 Turns ON when plot ocutput is complete.

5 32 Turns ON when an error is found in the GPIB code or a mode error
accurs (SYNTAX ERR).

B B4 Turmns ON when bits 0 through 5 or 7 when a service request is
transmitted {S0).

7 128 Turn ON when controller status is changed.
Refer to controiler function Operating Manual (4.2.3 Synchronization
of the R3265A/3271A confroller and host computer) of the separate
volume for details.

Table 6-5 lists the assignments of the bits in the status register. When any of the following conditions
occurs, the corresponding status bit turns ON, and the controlier can determine the analyzer’s status

by polling the status register.
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6.7 Service Request (SRQ)

HP200 and 300 series programming examples (GPIB address = 1).

Example 6-17: Read the average end. (SRQ is not enabled.)

10 OUTPUT 701;"S2"

20 OUTPUT 701;"AG 30GZ"
30 §=SPOLL(701)

40 IF BIT(S,3)< >1 THEN 30
50 DISP "AVG.END"

60 END

! Clears the status register.
! Starts averaging.
! Reads the status register into S.

! Loops until bit 3 turns ON.

Example 6-18: Continuously read out the single sweep end. {(SRQ is not enabled.)

10 OUTPUT 701;“S1"

20 OUTPUT 701;"82"

30 OUTPUT 701;"SR"

40 S = SPOLL(701)

50 IF BIT(S,2)< =1 THEN 40
B0 PRINT "SWEEP END"

70 GOTO 20

80 END

1 Sets the mode to single.

I Clears the status register.

i Starts the sweep.

| Reads the status register into S.

I Waits until bit 2 turns ON.

I Starts the next sweep.

Example 6-19: Read out the average end. (SRQ is enabled.)

10 OUTPUT 701:"S0"
20 OUTPUT 701;"S2"
30 OUTPUT 701;"AG"
40 ON INTR 7 GOTO 70
50 ENABLE INTR 7;2

80 GOTO 50

70 S =SPOLL(701)

80 IF BIT(S,3)=1 THEN 110
90 OUTPUT 701;"S2"
100 GOTO 40

110 DISP "AVG.END"
120 END

I Enables SR,
i Clears the status register.

i Starts averaging.

I Jumps to line 70 when an inferrupt occurs.

| Sets the analyzer to receive an interrupt.
! Loops until an interrupt occurs.

! Reads the status register into S.

I Jumps to line 110 if bit 3 is ON.

! Clears the status register.

! Repeats.
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8 GPIB Codes

6.8 GPIB Codes

The tables on the following pages list and explain the GPIB codes you can use to control the R3265A
and R3271A.

® An asterisk (% in the Listener Codes column indicates that you can send numeric data
following that code by using a knob, ten key or step key.

e A plus sign (+) in the Output Formats column indicates that multiple data items are output.
AUTO/MANUAL or ON/OFF in the QOutput Formats column indicates that the code outputs 1

or 0, respectively.

ON/OFF in the Output Formats column indicates that they output 1 or 0, respectively.

A star (¥7) in the Remarks column indicates the initial value when power is turned on.

The words “Knob alone® in the Remarks column indicate that you must use the data knob to

enter numeric data after sending that code.
e Al frequencies are in Hertz (Hz), and all times are in seconds or fractions of a second.

Listener

Tatker Request

Function Code Remarks
Code Output Format Header
Center Fregquency CENTER * CENTER? Frequency CF
CF* CF? Frequency CF
CF step size CFSTEP * CFSTEP? Frequency C8
Cs* Cs? Frequency CS
CF step AUTO CSAUTO CSAUTO? AUTO/MANUAL o
CA CA? AUTO/MANLAL -
Freguency offset FROFS * FROFS? ON/OFF + FO
> Frequency
g
o FO * FO? ON/OFF + FO
3 Frequency
[T
ks Frequency offset ON FROFS ON * — - —
c
3 FO ON * — — -
FON * e - -
Frequency offset OFF | FROFS OFF - - -
FO OFF — — -
FOF — — —
Mixer state - MXR? Internal (0)/ -
External (1)
internal mixer MXINT - - -
Xl - - -
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Eunction Lics::)e;:r Talker Request Remarke
Code QOutput Format Header
External mixer MXEXT - — —
MXE - - -
Paositive bias MXPQSI * MXPOSI ? Level MXP
MXP * MXP? Level MXP
Negative bias MXNEGA * MXNEGA? Level MXN
MXN * MXN? Level MXN
Band N BND * BND? Integer BND
Band lock - BNDLG? ON/OFF —
Band lock ON BNDLC ON - - -
Band lock QFF BNDLC OFF — - -
Signal ident - SlGID? ON/OFF -
Signal ident ON SIGID ON — — —
Signal ident OFF SIGID OFF - - —
Signal search SIGID SRCH - — —
Avg. Loss mode AGL* AGL? ON/OFF + Level AGL
Avg. Loss ON AGL. ON - —
Avg. Loss OFF AGL QFF - —
Loss vs. Freq mode - LVF? ON/OFF
Loss vs. Freq ON LVF ON - —
Loss vs. Freq OFF | LVF OFF - —_
Loss vs. Freq input § LVFIN * — —
Loss vs. Freg LVFDEL - -
deletion
Reference signal source - FREF? internal (0} -
Extarnal (1)
: internal RFI — - -
: External RFE - — —
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Function Lig;e(;\:r Talker Request Remarks
Code Qutput Format Header
Frequency Span SPAN * SPAN? Frequency sP
SP* sP? Frequency SP
Spanmode | - | SPMD? | 0:Linear span | - | |
— SPM? 2: Log span -
Linear span | LNSP* | LNSP? | Frequency | SP | |
LS~ Ls? Frequency SP
Fallspan | FLsP | - - -
FS e - -
Log span | LoasP | B S T
LG - - -
‘2; Log start LGSTART * | LGSTART? Frequency LGA
%)' LGSRAT * LGSRT? Freguency LGA
% LGA * LGA? Frequency LGA
g Log stop LGSTOP *  |LGSTOP? Frequency LGB
LGSTP * LGSTP? Freguency LGB
LGB * LGB? Frequency LGB
Zerospan | ZROSP | B - T
s - - -
Lastspan | s | e - -
Start Frequency START * START? Frequency FA
SRT * SAT? Frequency FA
FA * FA? Frequency FA
FT* FT? Frequency FA
Stop Frequency STORP * STOP? Frequency FB
STP* STP? Frequency FB
FB * F3? Frequency FB
FP * FP? Frequency FB
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6.8 GPIB Codes
; Talker Request
Function La(s)’;edneer Remarks
Code Qutput Format Header
Referenice Level REF * REF? Level Unit : Header
RE * RE? Level dBm : REB
RL * RL? Level dBmV : REM
dB.V :REU
dBuVemf : REE
dBpW : REP
\ : REV
W : REW
X dB/div DIV ~ Div? 0: 10dB/ —
"é DD * DD? 1 5dB/ -
0
~l 2 2dB/
Q
e
@ 3 1dB/
K
) 4: 0.5dB/
o
E: 0.2dB/
&: 0.1dB/
Linear multiplication - LIN? 0: %1 -
factor
— LL? %2 -
LN? 2: %5
3:x10
LINEAR x 1 LIN1 - - —
LN1 - - -
LL1 - o —
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Function Lics:ge;:r Talker Roquest Remarks
Code QOutput Format Header
LINEAR x 2 LIN2 - - -
LN2 - - -
Lz - — —
LINEAR x 5 LINS -~ - —
LN5 - - -
L5 - — —
LINEAR x 10 LIN10 - - -
LN10
LL10 — - -
o |Reference level display | - | UNIT? | 0:dBm | —
§ unit
@ - UN? 1:dBmV -
;§, AUNITS? 2:dBuV
‘&3 3:dBuVemf
4:dBpW
6:vV
W
dBm UDBM - - —
AUNITS DBM — - —
KSA - - —
UB — - —
dBmV UDBMY - — -
AUNITS DBMV — - —
KSB —- - —_
UM - — -
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Talker Request
Function Listener Code Remarks
Code Qutput Format Header
dBuV UDBUV — - —
AUNITS DBUV - — -
KSC - - -
uu - - -
dBgu Vemf UEMF - - —
UE - — -
dBpW UDBPW - - -
Uw — - -
volts UVLT - - -
. AUNITS V — - -
% KSD - - -
ég watts UWAT - — —
E; AUNITS W — - -
© |lovel offset  |REFOFS®  |REFOFS? | ON/OFF + Level | RO | |
RO * RO? ON/OFF + Level RO
Level offset ON | REFOFS ON* - - -
RO ON * — - -
RON * — - -
Level offset OFF | REFOFS OFF - - -
RO OFF - - -
ROF - - —
Lownoise mode | —  |LN® | ¢ ONIOFF | I
Low noise mode | LNI ON - — —
ON
Low noise mode | LNI OFF - — -
OFF
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Function LE?;:r Talker Request Remarks
Code Output Format Header
Coupled Function COUPLE — - —
CoO - - -
reWw | RBW* ‘RBW? | Frequency | RB | |
RB * RB? Frequency RB
RBW AUTO RBAUTO RBAUTO? AUTO/MANUAL -
BA BA? AUTO/MANUAL —
vew | vBW* | vBw? | Frequency | vB | |
VB * vB? Frequency VB
VBW AUTO VBALTO VBAUTO? AUTOMANUAL
VA VA? AUTO/MANUAL
clswe swer | swpe | C Time | | ‘
E Sw SW? Time
% ST * ST Time
Cgl SWP AUTO SWAUTO SWAUTO? AUTO/MANUAL
© AS AS? AUTO/MANUAL
ar ] AT | atre | teve | AT ||
AT AT? level AT
ATT AUTO ATAUTO ATAUTO? AUTO/MANUAL —
AA AA? AUTOMANUAL —
Couple AUTO | COAUTO | - T
AC - -
Couple ALL AUTO | COALL COALL? AUTO/MANUAL
AL AL? AUTO/MANUAL
MIN.ATT | ATMIN  [ATMIN? | ONOFF + Level | ATM | |
MIN. ATT ON ATMIN ON * - - -
MIN. ATT OFF ATMIN OFF - — -
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. Talker Request
Function Ll(sztoeg:r Remarks
Code Qutput Format Header
RBW:SPAN CORS * CORS ? ON/QOFF + Ratio | CORS
RBW:SPAN ON CORS ON ™ — - —
RBW:SPAN OFF CORS OFF - — -
VBW:RBW COVR * COVR? ON/OFF + Ratio | COVR
VBW:RBW ON COVR ON * - -
VBW:RBW OFF COVR OFF - -
S |Digital IF mode - FFT? 0: OFF
(]
5 1: ON (100 Hz
- ined
B contained)
S 2: OFF (100 Hz
3 not contained)
Digital IF ON FFT ON ~ — -
ON (RBW FFT1 - - -
100Hz
contained)
ON (RBW 100 FFT2 — e —
Hz not
contained)
Digital IF OFF FFT OFF - - -
Menu MENL - -
ME e —
Trigger mode — TRMD? 0: FREE RUN
— TM? 1: LINE
I
& 2: VIDEO
=
3TV _V
4 TV_H
5. External
B: Single
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6.8 GPIE Codes
Function Lié’:)e(;\:r Talker Request Remarks
Code Output Format Header

FREE RUN FREE - — —
T™ FREE - — —
FR — - -
LINE LINE - - —
TM LINE - - -
LI — — -
VIDEQ VIDEQ - — -
Vi - — —
TV_V TVV —~ - —
TV — - -

TV_HODD TvHODD * TVHODD? Integer TVH

TV _HEVEN TVHEVEN * | TVHEVEN? integer TVH
§ External EXT - — —

=

T™ EXT - - —
EX - — —
Trigger slope TRIGSLP + - - -
TRIGSLP — - - —

Trigger level ™R TH? Integer R

Detector mode? | - - DTMD?  |0: PosiNega | B
- DM? 1: Positive —
DET? 2: Negative
3: Sample

Posi-Nega DTN — - -
DET NRM - - -

KSa - - -

Positive DTP - - -
DET POS - - -

KSb - - .
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6.8 GPIB Codes

Talker Request

Function Lig;e;:r Remarks
Code Qutput Format Header
Negative DTG — = —
DET NEG — - -
KSd - - —
Sample DTS - - -
DET SMP - - —
KSe - - -
Sweep mode | - - SWMD? |0 Normal&Ful | - | |
- SWM? t: Normal & -
Window
10: Manual & Full
11: Manual &
Window
20: Single & Full
5 21: Single &
é Window
Normal CONTS - - -
SN - - -
Manual MANSWP - - -
SM - - —
Single SNGLS - - -
Sl - - -
Window ON WDOSWP - - -
ON
SDW - - -
Window OFF WDOSWP - - -
OFF
Reset & Start SR - - -
Take Sweep TS - - -
Sound mode | - ] somoz (o oFf | | 7
- SD? 1; ON (AM)
2. ON (FM)
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Function Lié?dn:r Talker Request Remarks
Code Output Format Header
Sound ON (AM or | SON
FM)
Sound ON (AM) SD AM - - -
SAM — - -
Sound ON {FM) SD FM - - -
SFM - - -
Sound OFF SD OFF - - -
SOF - - -
Sound volume SDVOL * SDVOL? Integer VOL
SDbv > sDvV? integer VOL
Volume (Maximum) | VX - - —
5 Volume vD - — -
5 {Intermediate)
= Volume {(Minimum) | VN — - —
Pause time PAUSE * PAUSE? ON/OFF + Time PU
PU * PU? ON/OFF + Time PU
Marker pause ON PAUSE ON * - — -
PU ON * o - -
PUN * - - -
Marker pause OFF | PAUSE OFF - — -
PU OFF - - -
PUF - - -
Squelch SQE* SQE? ON/CFF + Level SQE
Squelch ON SQEON ™ - — -
Squelch OFF SQE OFF — — _
AGC - SDAGC? ON/OFF -
AGC ON SDAGC ON - - —
AGC OFF - -
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Function Ligga;:r Talker Request Rermarks
Code Qutput Format Header
Display line DL * DL? ON/OFF Unit Header
+ Level
dBm DLB
dBmV DLM
dBuV DLU
dexvemt @ DLE
dBpW DLP
vV DLV
W DLW
Display line ON | DL ON~ — — —
DLN * - — -
- Display line OFF | DL OFF — - -
é DLF — - -
Character display - CHD? ON/OFF -
- ANNOT? | - -
Character CHD ON - - -
display ON
ANNOT ON - - —
Character DHC OFF - - —
display OFF
ANNOT OFF — — —
aid | - GR? | onvore | - ]
- GRAT? - -
Grid ON GR ON - — —
GRAT ON - .. —
GN - — —
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Function Ligf dr:ar Tolker Roquest Remarks
Code Output Format Header
Grid OFF GR OFF - - -
GRAT CFF - - —
GF — - -
Froquency display | - - FRD? |  ONIOFF | - 1T
Frequency display FRD ON - o -
ON
Frequency display | FRD OFF - — —
OFF
nput format | - - Ne | 0:RF | - —
2 1:PI
2 (Plug IN)
RF input RFIN - - -
Pl input PI* Pi? Level Pl
impedance | - - oimz | e:soa | | |
1:75 0
50 & OHME0 - - -
75 {2 CHM75 - — —
Rear panel outout | - - SWPOUT? |LOSWP (OyAXiS ()] - |
AXIS AXIS — -~ -
2 VIGHz LOSWP - - —
Trace A TA TA? {Lower bytes)
0 write
1 view
g 2: blank
= 3: normalize
4: A-DL—A
8 A-B-A
6: B-A—A
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Function Lié:)edneer Telkor Roques Remarks
Code Qutput Format Header
{(Upper bytes)
0: nothing
1:  +max hold
2. +averaging
3. +min hold
Awie | AWRTE | - N B
AW - — —
Aview | avEW | - | -1 T
AV - - -
Ablank | ABLANK | - - -
AB — — -
L |Amaxcnos ] avax | - | - B
[&]
g AM - — —
A min hold AMIN — - -
Aaveraging | ARVG * | ava? | nteger | ac |
AG ™ AG? Integer AG
start AGR - — -
stop AGS — — -
pause AGP - - -
continue AGC - - -
1 time AG1 - - -
continue AGO — - —
Normalize A | TTTTTTTITTTUTOTTTTI O
Normalize A ON ANORM - - -
AN - - -
ANORM ON — - -
AN ON ~- ~ -
ANN — - -
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6.8 GPIB Codes

Talker Request

Function Lig;edn:r Remarks
Code Qutput Format Header
Normalize A OFF ANORM OFF - - -
AN OFF e - -
ANF - — —
Corréction data AR - - —
save
instant normalize A | Al - - —
SHTA - - -
AXCHB | acHB | - - I
CH - - -
A-B—oA | A | - - T
TRO - - -
glB-asa | BAA | - | B EE
= TR1 — - -
ADLoA | LA | - N — ]
TR2 — - —
Trace Aclear | cwa | B T
Trace B TB 87 (Lower bytes)
0: write
1. view
2. blank
3: normalize
4 B-DL—B
{Upper bytes)
0: naothing
1:  +max hold
2. +averaging
3: -+ min hold
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Function Lié;edn:r Telker Request Remarks
Code Qutput Format Header
B write BWRITE - — -
BW - - —
Bview | BVEW | - | - 1 ]
BV - - -
Bblank | BBLANK | - | B -]
BB ~ - —
Bmaxhod | BMAX | - N N
BM — - -
B min hold BMIN - — -
Baveragng | BAVG* | BAVG? | | meger | BG | |
BG* BG? integer BG
é start BGR - - -
= stop BGS - - -
pause BGP - — —
continue BGC - - -
1 time BG1 - - -
continue BGO - - -
Normalize B | | T T
Normalize B ON BNORM - - -
BN — - -
BNORM ON - - —
BN ON - - -
BNN — - -
Normalize B OFF BNORM OFF - - -
BN OFF - - -
BNF - - -
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: Talker Request
Function L:(s;:)edr;er Remarks
Gode QOutput Format Header
Correction data BR - - -
save
Instant normalize B | Bl - — -
g SHTB - - -
~lB-DL-B BDLB - - _
TR3 - - —
Trace B clear CWB e — -
Local LOCAL - - -
m LC - - -
PR SRR PY WPy S UUUS SUH I SR SRS,
O |GPIB address - AD? Integer AD
- SHLC? integer AD
User Definition USER - - -
UR - - —
1 UR1 - — -
o
2 2 UR2 — - -
£
@ 3 UR3 - - i
©
@ 4 UR4 — — -
o]
5 UR5 — - —
8 UR86 - — -
7 UR7 - - —
Recall RECALL * RECALL? 0: Normal recall —
RC * RC? 1: Fast recall -
- Normai recall RCNORM * - - —
[v]
ks RN * - -~ _
Fast recall RCFAST * - — — Only one
digit
RF — - —
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6.8 GPIB Codes

. Tatker Hequest
Function Lg;e(;\;r Remarks
Code Qutput Format Header
Save SAVE ~ - - e
m "
a Sv — — -
D
SHRC * - - -
- Instrument Preset | IP — — -
%
e
o
Marker ON MKR ON * | MKR? {0: Marker OFF —
MN * MN? 1: Normal marker -
MKN * - 2: A marker —
Marker - MF? Frequency MF
frequency
Marker level - ML? Level Unit : Header
dB : MLD
@ dBm : MLB
[3+]
= dBmV  : MLM
dByv 1 MLU
dBuVemf @ MLE
dBpw : MLP
\ : MLV
W : MLW
demMmHz - MLH
aBuViHz + MLL
dBc/Hz : MLC
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R3265A / 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Function Li(s)gedn;r Telker Roquost Remarks
Code Qutput Format Header
Frequency + Level - MFL? Freguency + Level | Same as
MF, ML
Normal marker | MKNORM * | MKNORM? | Frequency | MF | |
MKN * - — -
MK * MK? Frequency MF
Amaker | MKDLT *  |MKDLT? | Frequency | MF | |
MKD * - - -
MT * MT? Frequency MF
Fixed marker — FiX? ON/OFF e
FX? ON/OFF -
Fixed marker ON FIX ON — — —
_ FX ON - — —
£ FXN - - -
2| Fixed marker OFF | FIX OFF - - -
FX OFF - — —
FXF - - -
1/ A marker REDLT? ON/OFF + MF
calculated value
{See Note below)
1/ A marker ON REDLT ON — - -
1/ A marker OFF REDLT OFF - - -
Coumter | - | COUNT? |  ONOFF | - E
- cT? ON/QOFF —
- CN? ON/OFF —
Counter ON COUNT ON - - -
CT ON — - —
CN ON - - —
Note: Calculated value is used as time or frequency data.
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Eunction ngedn:r Talker Request Remarks
Code Qutput Format Header
Resolution ; 1kHz | CNO — —_ -
: 100 Hz [ CN1 - — —
110 Hz [CN2 - - -
1 Hz CN3 — — -
Counter OFF COUNT OFF — — —
CT OFF - — -
CN OFF — - -
CNF - — -
Counter operation — CTMD? FREQ counter: 0
mode
MKR counter: 1
MKR counter CTMK - — —
5 FREQ counter CTFR - — —
§|signalvack | - | siar | ONOFF | - T
— 5G7 ON/CFF
Signal track ON SIG ON — — _
SG ON - — —
SGN - - —
Signal track OFF SIG OFF - — —
SG OFF - — —
SGF - - —
NoiseMz | NOISE*  |NOISE?  |0: OFF | | NG|
+ Frequency
N> hif? 1. dBm NI
+ Frequency
2. dBuv NI
+ Frequency
3. dBe Nt
+ Frequency
dBm/Hz ON NIDBM o — -
NIM - - -
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Lics:'fdneer Remarks
Code Output Format Header

dBuVA/ Hz ON NIDBU — — -
NIU - - —

dBc/Hz ON NIDBC - — -

Noise/Hz OFF NiC - - —
NOISE OFF - — —
NI OFF - - -
NIF - — —

Fixed Mkr Peak FXP — — -

dB down
X dB down width MKBW * MKBW? Level XDB
% X dB down DBDOWN — v -
=

XDB - - -

X dB down left DBLEFT - - -
XDL - - -

X dB down right DBRIGHT - — -
XDR - - -

X dB relative DBREL — - —
DCO — — _

X dB abs. left DBABSL - - -
DCH1 - - -

X dB abs. right DBABSR — - —
DC2 - - —

X dB execution - DC? 0: Relative

state

1: Absolute (Left)
2: Absolute (Right)
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R3265A / 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Function Lics;’:)edn;r Tolker Request Remarks
Code QOutput Format Header
Continuous dB - CcoB? ON/OFF -
down
Continuous dB CDB ON - - -
down ON
Continuous dB CDB OFF - — -
down QFF
AUTO TUNE TUNE- | |TUNE? | Frequency | TN | |
TN * TN? Frequency ™
posaocton || |7
Auto peaking PPA — - -
;‘2 Manual psaking PPM * PPM? Integer -
[1+ T I SNIDUN I B ——— PNSISSSSEER R PP R S R
= Marker display
Relative MDR - - —
Absolute MDA - - -
Makerpostion || | T
Upper right MDU - - -
Lower right MDL — - -
Marker OFF MKR OFF - - -
MKOFF - - -
MO - - —
MF - - -
Multi Marker ON MLT MLT? ON/OFF —
Mot Marker OFF | MEorMO | - - T
éﬁ Active marker shift | MNor MK* | - N T
2 Multi Marker No.1 [ MLN1 * - - —
= ON
Multi Marker No.1 MLF1 - - —
OFF
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R3265A / 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
. Talker Request
Function Lg;e;;r Remarks
Code Qutput Format Header

Multi Marker No.2 MLNZ2 * — — _
ON
Multi Marker No.2 MLF2 — — _
OFF
Multi Marker No.3 MLN3 * — - _
ON
Multi Marker No.3 MLF3 — — —
OFF
Multi Marker No.4 MLN4 * — — —
ON
Multi Marker No.4 MLF4 — — _

5 OFF

¥

€1 Multi Marker No.5 | MLNS5 * _ _ _

s ON

=

=
Multi Marker No.5 MLF5 - — _
OFF
Multi Marker No.B MLNG * — — —
ON
Multi Marker No.6 MLF8& — — —_
OFF
Multi Marker No.7 MLN7 * — _ _
ON
Multi Marker No.7 MLF7 - — —
OFF
Multi Marker No.8 MENSB * - - -
ON
Muiti Marker No.8 MLF38 - — -
OFF
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Lié’f;:r Remarks
Code Qutput Format Header
Active marker - ME? Frequancy MF
frequency
Active marker level - ML? Level Unit : Header
dB : MLD
dBm : MLB
dBmV : MLM
dBxvV I MLU
dBuvemt : MLE
%:‘Z dBpw : MLP
= Vv : MLV
2 W : MLW
dBM/MHz  : MLH
dBuviHz - MLL
dBc/Hz : MLC
Frequency + Lavel - MFL? Frequency Same as MF, ML
+ Level
Muilti Marker frequency - MLSF? Frequency Same as MF 8 items
+ AMKR
Multi Marker alf level - MLSL? Level Same as ML 8 items
+ AMKR
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R3265A / 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
. Talker Request
Function L'éf(?:r Remarks
Code Output Format Header
Peak Search PWAK - - —
MKPK _ -— -»
MKPK HI - - -
PS - - —
NEXT peak NXPEAK — — -
NKPK NH - — —
NXP _ - —
Next peak left NXLEFT _ - _
MKPK NL — - -
=
e
g NXL _ - -
cn _______________________________________________________________________________
§ Next peak right NXRIGHT _ _ -
MKPK NR _ - -
NXR - — -
NEXT peak MAX/MIN NXMAXMIN _ - —
NMM _ - -
MIN search MIN _ - -
MIS - - -
NEXT MIN NXMIN - - -
NXM - - —
Continuous peak — cP? ON/OFF —
Continuous peak CP ON - - -
ON
CPN - — —
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function nggadn:r Remarks
Code Qutput Format Header
Continuous peak CP OFF - - -
OFF
CPF — — -
AX DX~ DX? Integer (1 to 700) DX
AY DY * DY? integer (1 to 400) DY
Peak range | TTTTTTTTTTTTTTTTTTTT T
S
§ Normal PSN - — —
2 Upper PSU - — —
& Lower PSL — - -
Peak list - PLS? ON/QFF —
Peak list ON PLS ON - — -
Peak list OFF PLS OFF - — -
Alternated PKTHIRD — — -
Modulating
Distortion
Measurement
MKR — MG - — —_
MKR -» CF MKCF - - -
MC - — —
MKR — REF MKRL - — —
MR - - o
Y ARSI NS SIS) RIS SRR R
% AMKR — SPAN MTSP - e —
=
DS — — -
MKR — CF step MKCS - — -
MO - — —
AMKR — CF step MTCS - - -
M1 — - —
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R3265A / 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Function Lié:)e dneer Talker Request Remarks
Code Qutput Format Header
AMKR —CF MTCF — - -
MKR - MKRstep  |MkMks | - | - - N ‘
M2 - - -
AMKR > MKR step  |MTMKS | - - 0
1
7 I N S ]
= |MKR step size MKS * MKS? Frequency MKS
MPM * MPM? Frequency MKS
MKR siep AUTO | MKSAUTO | MKSAUTO? | AUTOMANUAL | - |
MPA MPA? AUTO/MANUAL —
Measurement Window | WD0 wDo? ON/OFF -
SHo SHO? ON/OFF —
- WN? ON/OFF -
Window ON | WDOON | T B I
WN - — —
& |Window OFF WDO OFF —~ - —~
% WF - — -
g Conter posifion : X |WDOLX* | wWooLxz | Integer @to700) | WX | |
% WLX* WLX? Integer (0 to 700) | WLX
% Center position : Y - WDOLY? Integer (0 to 400) WLY
- WLY? Integer (0 to 400) WLY
Window width | WDODX* | WooDxXe | Integer (0to700) | wDX | |
WDX* WDX? Integer (0 to 700) WDX
Window height - WDODY? integer (O to 400) wDY
- WDY? Integer (0 to 400) WDY
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R32654A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Lig:)edn;r Remarks
Code Qutput Format Header
Start frequency WDQSRT * WDOSRT? Frequency WTF
WTF WTF? Frequency WTF
Stop frequency | WDOSTP * |WDOSTP? | | Frequency | | wee |
WPF * WPE? Frequency WPF
3 |Upper lmit level | WDOUP - |WDOUP? | Level | \ woL ||
é wuL ~ WUuL? Level WUL
E Lower limit lsvel WDOLOW * | WDOLOW? Level WLL
@
g WLL = WLL? Level WLL
1) I SRS S N s s EEEEL R
%’ GO/MNO GO decision - CwM? NG: 0 —
OK: 1
GO/NO GO decision A | CMA - — -
execution
GO/NO GO decision B | CMB - - -
execution
EMC EMC - - -
SH1 - - —
Antenna type | - T ANT? | 0:OFF | - N
1: Dipole
2: Log peri
3: TR17203
Q lantenna seloot [T T T O
%]
Dipole ANTO _ - —
ANO _ — -
Log peri ANTH — - -
AN1 _ - -
TR17203 ANT2 - — -
AN2 — - -
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request
Function Listener Code Remarks
Code Cutput Format Header
Antenna OFF ANT OFF - - —
AF — - -
Antenna correction — ANCORR? ON/OFF -
table
- CR? ON/QFF -
Antenna correction ANCORR ON - - —
table ON
CR ON - o —
CRN - — —_
Antenna correction ANCORR OFF —_ — —
table OFF
CR OFF - — -
1]
= CRF - — -
]
Antenna correction CRIN ~* — - —
table entry
Antenna correction CRDEL - - —
table delete
Level correction - LVCORR? ON/OFF —
Level correction ON LVYCORR ON — —_ —_
Level correction OFF LVCORR OFF — - —
EMC Trace detection - EMCDET? 0: NORMAL
1. QP
2: MEAN
3: PEAK
: QP EMCDET QP
: MEAN EMCDET MEAN
: PEAK EMCDET PEAK
: NORMAL | EMCDET NRM
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R3265A / 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
; Talker Request
Function Lg’f;:r Remarks
Code Qutput Format Header
QP — QpP? ON/OFF -
QP ON QP ON — — —
QN - — —
QP OFF QP QFF - - -
QF - - -
QP BW AUTO QPAUTO QPAUTO? g: AUTO -
QA QA? 1: 200 Hz —
- 2: 9 kHz
- 3: 120 kHz
- 4: 1 MHz
2
o QP BW
200 Hz QPO - - -
9 kHz QP - - e
120 kHz QP2 - - —
1 MHz QP3 - - - At PEAK
only
Select the limit line type - LIMTYP? FREQ ~
1: TIME -
Limit line type selection
Frequency domain | LIMTYP FREQ - - -
Time domain LIMTYP TIME - - —
Limit line frequency or
time
ABS/REL? e LIMPOS? 0:ABS —
1:REL -
ABS LIMPOS ABS - - -
REL LIMPOS REL — — -
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Listener Code Remarks
Code Output Format Header
Limit line level
ABS/REL? — LIMAPQOS? 0: ABS -
1t REL -
ABS LIMAPOS ABS — — —
REL LIMAPOS REL — —_ —
Limit line frequency or  |LIMSFT LIMSFT? frequency or time SFT
time shift
Limit line level shift LIMASFT LIMASFT? ilevel SFTA
Limit line 1 — LMTA? ON/OFF —
Limit line 1 ON LMTA ON - — —
LAN — — —
Limit line 1 OFF LMTA OFF - — -
Q LAF - - —
=
W Limit line 1 table LMTAIN * - — -
entry
Limit line 1 table LMTADEL — — -
delete
Limit line 2 - LMTB? ON/OFF -
Limit line 2 ON I MTB ON — — —
LBN - - —
Limit fine 2 OFF LMTB QOFF - - -
LBF — - -
Limit line 2 table { MTBIN * - — —
entry
Limit line 2 table LMTBDEL — — —
delete
Limit line type selection - LIMTYP? 0: Frequency domain -
1: Time domain
: Frequency domain  |LIMTYP FREQ — - -
: Time domain LIMTYP TIME - — -
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Listener Code Remarks
Code Qutput Format Header
Limit line horizontal - LIMPOS? 0: Absolute position -
position 1: Relative position
. Absolute toward X axis |LIMPOS ABS e - -
: Relative toward X axis |LIMPOS REL - - -
o |Uimit ine vertical | - LIMAPOS | 0: Absolute position | — | |
% position 1: Relative position
: Absolute toward X axis |LIMAPOS ABS - - -
: Relative toward X axis |LIMAPQOS REL - - -
Limit horizontal shift LIMSFT * LIMSFT? Freguency or time SFT
Limit vertical shift LIMASFT * LIMASFT? Level SFTA
Calibration CAL e - -
SH7 - - —
CALALL | CLALL | - - B
CLA - - -
Total gain calibration CLTOTAL - - -
CLG - = -
Input ATT calibration CLATT - - -
5 ITO - —~ -
o
= |IF step AMP calibration |CLSTEP - = -
© 1 - o -
FRBW switch calibration |CLRBW - o -
IT2 - — -
Log linearity calibration |CLLOG - - -
T3 - - -
AMPTD MAG CLMAG - - -
calibration
IT4 - - -
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

. Listener
Function £ Remarks
Code Code Outpu Header
Format
PBW calibration CLPBW e e —
IT6 — - -
Calibration level CL* CL? Level Unit : Header
dBm :CLB
dBmV : CLM
dBpv :CLU
dBuVemf: CLE
dBpW - CLP
\ : CLV
c w : CLW
£
© CLN * - - -
§ <18 DRSS RSP FSIPRE RS SRR
& |Calibration REF CLREF * - - Knob afone
f characteristics - FRCORR? ON/OFF o
correction?
— FC? ON/OFF —
f characteristics | FRCORR ON — — —
correction ON
FC ON - e -
FCN — - -
f characteristics | FRCORR - — —
correction OFF OFF
FC OFF - - -
FCF - - —
CAL correction? - CLCORR? ON/OFF -
- CcC? ON/QFF -
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R3265A / 3271TA SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Function Lig;eg:r Telker Roquost Remarks
Code Output Format Header
CAL correction ON | CLCORR ON — — -
CC ON - - —
5 CCN - - —
:g CAL correction OFF | CLCORR - - -
g OFF

CC OFF - — —
CCF - — —
Plotter SH8 - - —

Tpe | TTTTTTpTTTUITTTTITUTTT T
Ra833 PLTYPEA - — -
HP7470 PLTYPEB — - -
HP7475 PLTYPEC ~ - -
HP7440 PLTYPED - - -
HP7550 PLTYPEE — - —

v e
All information PLALL e - —
% Waveform alone PLTRACE - — —
= Characters alone PLCHAR — - -
Grid alone PLGRAT - - -
Marker, DL, WDO PLMKR - — —
Multi Marker List PLMULTI — - -
Antenna table PLANT — — -
Limit 1 table PLLMTA - - -
Limit 2 table PLLMTB - — -
Loss table PLLOSS — — -

TR A
Ad PLA4 - - —
A3 PLA3 - — -
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request
Function Listenser Code Remarks
Code Output Format Header
Division size
Single PLPIC1 - — —
Division into 2 PLPICZ2 - - -
Division into 4 PLPIC4 - - —
printposiion || | T T
Center PLMID - - -
Left PLLEFT - — -
Right PLRIGHT - - -
Upper left PLUPLEFT - — —
Upper right PLUPRIGHT - - -
& Lower left PLLOWLEFT - - ~
'Dc_.) Lower right PLLOWRIGHT - - —
Number of pers || |
1 pen PLPEN1 e e o
2 pens PLPEN2 - - -
4 pens PLPEN4 - - o
6 pens PLPENG -~ - -
§ pens PLPENS - - -
pimpostion st || | | 1 ]
AUTO PLAUTO - - -
Manual PLMAN - — —
Execution PLOT — — —
PLT - —- —
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R3265A | 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
. Talker Request
Function Lg:je;:r Remarks
Code Output Format Header
Utility SH3 — o -
OBW OBW * OBW? ) Percentage ~+ OBW, |(See I(!(;te 1
(Calculated value MF | below)
ADJ ADJ ADH? Calculated value | Same as | (See Note
ML below)
2 IADK GRAPH ADG - e -
S |ADJ GRAPH OFF ADG OFF — - -
ADJ Ch space ADCH * ADCH? Frequency ADC
ADJ specified BW ADBS * ADBS? Fregquency ADB
ADJ2 ADJ2 ADJ2 Caloulated value | Same as | (See Note
ML below)
Memory card CARD - - —
SH4 - — -
o |Card initialization MCINIT - - -
8 MMI - - -
&
g Soft menu read-in MCLOAD — — —
b MML _ - -
Soft menu write-in MCSTCRE - - -
MMS — - —
Label - LB? Character string - Up to 30
characters
- SH9? Character string -
_ |Label 6& LB ON/ - — T Enclose the
8 characiers
a with /
LON/™ e - -
Label delete LB OFF - — —
LOF - - —

Note: The two calculation results are output continuously.
IF OBW: Frequency + Frequency
If ADJ: Level + Leve
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Li(s:t)edn:r Remarks
Code Qutput Format Header

Softkey — - —

Softkey No. 1| sk | ST T SR I
Softkey No. 2 SF2 - - _
2 Softkey No. 3 SF3 - — —_
% Softkey No. 4 SF4 — — —
@ Softkey No. 5 SF5 - - _
Softkey No. 6 SF6 - - -
Softkey No. 7 SF7 - " _

Data entry

T owe | oo | R N N
. {decimal point) — — -
BK SP BS . - -
1 (step up) up - - _
| (step down) DN - - —
Knob up  (coarse) | CU e - —
{fine) FU - - —
Knob down (coarse) | CD - - -
g (fine) | FD _ _ _
© GHz G7Z — - _
8 MHz MZ — - -
kHz KZ — - -
Hz HZ - - -
dB DB - — —~
dBm DBEM — — —
dBmV DBMY — - -
dB .V DBUV - - _
dBVemf DBUVEMF - - -
dBpW DBPW - - _
A% vV, MV - — -
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

. Talker Request
Function Llé’i)edneer Remarks
Code QOutput Format Header
W W, Mw — — —
mA MA - - -
g
S sec SC - - -
3]
w msec MS - - -
(]
¢ Sec Us - - —
ENTER ENT - - —
Trace Data TP? 0: 0 o 400 mode
input/output
1: 448 to 3648
mode
Accuracy
401 points TPC — - -
3201 points TPF — — -
g Memory A output - TAA? 4 bytes + delimiter - 1-paint
o {ASCI) data
=
S (Binary) - TBA? 2 bytes x 700 — | EOI signal
S_ points
<
Memory B output - TAB?Y 4 bytes + dalimiter - 1-point
s (ASCH) data
0
@ {Binary) - TBB? 2 bytes x 700 - EOI signal
® points
-
Memory A input TAA - - — 1-point
{ASCIH data
{Binaty) TBA - — — EOI signal
Memory B input TAB - - — 1-point
(ASCI data
(Binary) TBB - - - EQI signal
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request
Function Listener Code Remarks
Code |Output Format Header
Power Measurement
Average times PWTM* PWTM? integer -
(1 to 1000)
Average power ON [PWAVG ON - - —
Average power OFF | PWAVG OFF — — —
= Average power - PWAVG? Level
2 value? Unit : Header
% Total power ON PWTOTAL ON - dBm : PWB
%’3 Total power OFF PWTOTAL OFF - - dBmV : PWM
§ Total power value? | — PWTOTAL? Level dBuV : PWU
& dBuVemf
: PWE
dBpW : PWP
vV : PwWv
w : PWW
Tracking generator R3365A/
3371A only
TG : ON TG TG? OFF/ON -
: OFF TGF -
P TG output level TGL TGL? Level Unit __: Header
g dBm : TGB
3 dBmV : TGM
% dBuV : TGU
= dBuVemf
: TGE
dBpW : TGP
vV TGV
W TGW
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R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Function Li(s);e;eer Talker Request Remarks
Code Output Format | Header
Power sweep @ ON PSWP ON | PSWP? OFF/ON -
: OFF PSWP OFF —
Start level FA * FA? Level FAB
Stop level FB * FB? lLevel FBB
Sweep time SwW e SW? Time SwW
Smoothing : ON SMTH ON * | SMTH? OFF/ON, count SMTH
OFF SMTH OFF
*g Count |SMTH * SMTH? OFF/ON, count SMTH
 |Reforence ine :ON [RLNON  |RUN7 | OFFON | - N
§ OFF  |RLIN OFF -
§ Reference line offset RLOFS * RLOFS? Level RLOFS
Reference line slope XYR ™ XYR? Ratio XYR
PxdB marker: Execute | PSDB - - -
: Normal PXDB NRM | PXDB? Normal/Continue, PXDB
level
0: Normal mode
1: Continue mode
: Continue | PXDB CONT | PXDB? Normal/Continue, PXDB
level
: Level PXDB * pXxXDB? Normal/Continue, PXDB
tevel
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R3265A / 32714 SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Function Ligf;:r Talkor Roquost Remarks
Code Qutput Format Header
Through correct : ON | FNRM ON FNRM? QOFF/ON -
OFF | FNRM OFF —
Level calibration | LCAL  |LCAL? | OFFON | - -
1 ON LCAL ON -
= OFF LCAL OFF
$ [Power neaity al | PCAL  |PCAL? | OFFON | - -]
@
o ON PCAL ON —
£ OFF PCAL OFF -
o FCAL  |FCAL? | AUTOMANUAL| - | |
Auto FCAL AUTO -
TGA -
Manual FCAL MNL -
TGM -
5-61 Jan 20/94



R3265A / 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
. Talker Regquest
Function Lgi}edneer Remarks
Code Qutput Format Header
Misc
Header OFF HDO - - -
Header ON HD1 - — — Ao
Delimitter
CR LF (EQID DLO - — -
LF DL — — -
(EOD pL2 — — -
CRLF DL3 - - — w
LF (EQI) D4 — e -
Service request
Interrupt ON S0 — o~ -
Interrupt OFF S1 — — - 7
Status clear 32 - - —
Service requast mask - RQS? Blecimal notation —
3 equal to SRQ bit
= S ST UOUII ) PR AYPRyS SRR NIRRT HySS——
Soft menu display - MND? ON/OFF
Soft menu display ON MND ON — - -
Soft menu display OFF | MND OFF — - -
Device type - VER? :H3265 o
1:R3271
Device type {character - TYPE? Character -
string) string + Delimiter
o TYP? Character —
string + Delimiter
Revision output - REV? Character -
string + Delimiter
Screen data output - GPL? 64 characters x 24 -
lines
Switching command system
R3265A/3271A R3265 - — - e
R3271 - - —
Command expansion mode 1 HP8562 - e -
Corrsand expansion mode 2 HP8566 - — ~
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Function L'Egi)edn:r Talker Roauest Remarks
Code Qutput Format Header
Gated sweep
EXT trigger signal source
s EXT EXT GT - -
: GATE IN GTEXT - -
INT trigger signal source { GTINT
: VIDEO VIDEQ GT - e
T TV-V TW GT - -
IF DET THRU IFDET THRU - —
o LPF IFDET LPF
2| :IF monitor ON IFMONI ON - -
it OFF | IFMONI OFF
(*% Trigger
Slope
ok TRIGSLP GT + - -
- TRIGSLP GT - - -
Gate position GTPOS™
Gate width GTWID*
Gated sweep
:ON GTSWP ON - -
: OFF GTSWP OFF - -
Gated mode off GTOFF - -
Delay sweep
Trigger signal
Source
8 : video VIDEO DLY - -
u% D v-v TVV DLY - -
g : ext EXT DLY - -
- Trigger siope
D+ TRIGSLP - -
DLY +
- TRIGSLP DLY - - -
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6.8 GPIB Codes

Talker Request

Function Listener Code Remarks
Code Output Format | Header
Delay time DLYTIM™
Delay sweep DLYSWTIM*
Time
e Delay sweep
% : ON DLYSWP ON — - -
& : OFF DLYSWP QFF — - —
@
o Delay step size
: Auto DLYSTEP AUTO - — —
: Manual DLYSTEP MAN* -- - -
Delay mode off DLYOFF - - —
Simulated Analog
Display
Simulated analog ANLG ON - - —
display ON
> | Simulated analog ANLG OFF - - —
2 | display OFF
A | Display density ANLG* — — —
= {See Note below)
g ON/OFF + Display - ANLG? OFF/ON + Integer —
B density {1 to 30)
B | CONT ANLG CONT - — -
£ | PAUSE ANLG PAUSE - - ~
73]
Marker frequency MEX* MEX? Frequency -
Marker level MKY* MKY? Level -
(See Note below)
Maker ON - MKX ON - - -
Maker OFF MKX OFF - - -
Note :  Specify the data of 1 to 20.
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6.8 GPIB Codes

‘ Talker Request
Function L'é:)e;:r Remarks
Code Cutput Format Header -
X Cursor CSRX* CSRX? Frequency e
AX Cursor CSRDX* CSRDX? Frequency -
2 | X Cursor ON CSRX ON - - -
=2 AX Cursor ON CSRDX ON e - -
A | X Cursor OFF CSRX OFF - - -
f‘g Y Cursor CSRy* CSRY? Level —
=z AY Cursor CSRDY* CSRDY? Level —
< | Y Cursor ON CSRY ON — - -
£ | AY Cursor ON CSRDY ON - - -
E Y Cursor OFF CSRY OFF - - -
=
Read out total - OPANLG? . -
wareform data
PASS/FAIL Decision
Consecutive mode? - PFC? OFF/ON —
Consecutive mode PFC ON - - —
ON
Consecutive mode PFC OFF - —_ —
OFF
Judgment result? PFJ? 0 : FAIL -
c 1:PASS
:% Trace A judgment PFJ A
81 Trace B judgment PFJ B
o
=| Judgment result — OPF? 0 : PASS
kL (details) 1: UPPER
@ 2 : LOWER
< 3 : UPPER&LOWER
4. ERROR
- FRU? - FAIL point counter — EO!
Upper FAIL point (2byte) Signal
binary gutput + FAIL point (2byte)
FAIL point counter
- FPL? FAIL point counter - EOI
Lower FAIL point {2byte) Signal
binary cutput + FAIL point (2byte)
*FAIL point counter
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6.8 GPIB Codes

Talker Request
Function Listener Code Remarks
Code Qutput Format Header
Root Nyquist Filter
N ‘\/_Nyquist F, ON
8| V7 Nyquist F, OFF  [NQST ON - - —
T NQST OFF - - —
*g - NQST? QFF/ON -
g JDC mode
Z | NADC mode NQST JDC - - —
*g NQST NADC - - -
£ | Symbol rate
Role factor BRATE" BRATE? Frequency -
RFCT* RFCT? 0.01 t0 0.89 -
Spiit-Screen
A/B mode MLTSCR AB - - -
ZO0M mode MLTSCR ZOOM - — —
Normal screen MLTSCR OFF - — —
Split-Screen mode? - MLTSCR? 0: Normal screen
g 1 A/B
o 2: Z00OM
@
%_ Zoom window position |ZOOM POS * |ZOOM POS 7| Frequency -
¢y |Zoom window width ZOOM WID * ZOOM WID ? Frequency -
Peak window ZOOM HI - — -
NEXT window ZOOM NH - — —
NEXT RIGHT window |Z0O0M NR - - —
NEXT LEFT window ZOOM NL. - - -
Trace A active TA - — -
Trace B active B - - -
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6.8 GPIB Codes

Table 6-6 Examples or Data Entry (GPIB codes with asterisk)

Command example

Description

CF100MZ

CS100KZ

FON10OMZ

SP500MZ or LS500MZ
LGAT00MZ
LGB1000MZ
FA100KZ or FT100KZ
FB400KZ or FP400KZ
RE-25DB or RL-25DB
DDsDB

RON30DB

RB300KZ

VB100KZ

SW200MS

AT20DB

PUN100MS
DLNS87DB

MK1.8G2
MT2MZ
MN100KZ
NOGISES0Hz
XDB6DB

DX10GZ
DY50GZ
MPM100KZ
AG 200GZ
BG 300GZ
AD8BGZ

Sets center frequency to 100 MHz.

Sets frequency step size to 100 kHz.

Turns frequency offset ON and set it to 10 MHz.

Sets frequency span to 500 MHz.

Sets log start frequency to 100 MHz.

Sets log stop frequency to 1 GHz.

Sets start frequency to 100 kiHz.

Sets stop frequencies to 400 kHz.

Sets reference level to -25 dBm (if units are set to dBm).
Sets EdB/div.

Turns level offset ON and sets it to 30 dB.

Sets RBW t¢ 300 kHz.

Sets VBW to 100 kHz.

Sets Sweep time to 200 msec.

Sets Attenuator to 20 dB.

Turns Marker pause ON and sets the time to 100 msec.

Turns THE display line ON and sets to 87 dB.V (if units are set to
#dB V).

Turns normal marker ON and sets it to 1.8 GHz.

Turns delta marker ON and sets normal marker 2 MHz from it.
Sets the active marker(s) at 100 kHz.

Sets noise power neise width to 50 Hz.

Sets XdB down width to 6 dB. (This can be also set by the XDL and
XDR commands.)

Sets increment X point of the next peak search to 10. (GZ is entry.)
Sets increment Y point of the next peak search to 50. (GZ is entry.)
Sets marker step size to 100 kHz.

Sets average A 1o 200 times and executes. (GZ is entry.)

Sets average B to 300 times and executes. (GZ is entry.)

Sets the analyzer GPIB address to 8. (GZ is entry.)
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6.3 GPIB Codes

Command example

Description

WTF1MZ
WPF2MZ
WUL-20DB
WLL-40DB
CLN-25DB
SV5GZ SF1
RC5GZ SFi/RF5

Sets window start frequency 1 MHz.

Sets window stop frequency to 2 MHz.

Sets window upper level to -20 dBm (if units are set to dBm).
Sets window lower level to -40 dBm (if units are set to dBm).
Sets CAL level fo -25 dBm (if units are set to dBm).

Saves channel 5 (SF1 represents softkey No.1).

Recalls channel 5 (Normal/Fast mode).
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7. SPLIT-SCREEN (2 SECTIONS) FUNCTION

7.1 Quitline of Spiit-Screen (2 Sections) Function

R3265A/3271A Series provide various display modes by dividing a single screen into two screens
(top- and bottom-screen) to display two traces, and make an easy operation for analyzing signals.

(1)

Display-mede function
A/B

Displays the trace A to the top screen and the trace B to the bottom screen.

This function is used for analyzing the data in the normal frequency domain and the TIME
domain.

{Later, the section A or B of the screen is described; "A" for top section of the screen, "B"
for bottom section.

ZOOM/F-domain

in each frequency domain of trace A or B, this function enables to display a wide span on the
section B and a zoomed window on the section A.

TIME-domain/F-domain

This function enables to display a frequency domain on the section B and a TIME-domain
display of cursor position on the section A.

GATED SWEEP/TIME-domain

This function enables to display a TIME-domain waveform on the section B and a GATED
SWEEP waveform on the section A.

DELAYED SWEEP/TIME-domain

This function enables to display a TIME-domain waveform on the section B and a DELAYED-
SWEEP waveform on the section A.
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7.1 Outline of Split-Screen (2 Sections} Function

(2) Softmenu

A or B
i MULTH During split-screen mode, this menu is display on the following softkeys
! SCREEN other than the A or B key so that the screen can be changed easily to

the split-screen menu.

CENTER FREQ FREQ SPAN START STOP REF LEVEL

-
F

3

i

I

..!

§

]

3

3

f

F

i

E

]

e - "1

{ A/B Use this softkey to enter into the A/B mode.
b

3

3

ZOOM/ |  Use this softkey to enter into the ZOOM/F-domain mode.
I
|

F-domain

__________ wl

¥

S— \

! T-domain/ | Use this softkey to enter into the T-domain / F-domain

! F-domain |  mode.

| PP ]

!

T

I GATED |  Use this softkey to enter into the GATED SWEEP mode.

| SWEEP |

| SO —— -

1

1

““““““““““ A

DELAYED |  Use this softkey to enter into the DELAYED SWEEP mode.

SWEEP |

__________ -

1

1

---------- |

MENU LOCK | Select "ON" or "OFF" to keep the currently displayed
ON/OFF | menu {ON)} or not keep it (OFF) when pressing the trace A

fommmomes *  or B key.

i

i NORMAL | Use this softkey to cancel the split-screen mode then

! SCREEN | return to the normal display mode (full screen).

____________

In this case, active irace is returned to a full screen

{LED that is lit on the QA lor P B key).
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7.2 A/B Mode

7.2 A/B Mode

This mode enables to individually display the trace A on the top section, and the trace B on the
bottom section at the same time.

All the parameters other than the trace modes (WRITE, VIEW, MAX, AVG, etc.) and the detectors
(POSI-NEGA, POSI, NEGA, SAMPLE) are commonly used for the section A or B.

The display line and the measuring window are available for the section A only. Marker is displayed
on the both sections, however, the number of the marker is same as a full screen and the data is
displayed on the section A.

To set up the parameter of the section A, make the section A to be active by pressing the 5 A

key then perform the normal operation.

Likely, perform the operation for the section B.

in case of A/B mode, only the trace mode and detector mode can be set individually in the section A
or B. For marker, an active marker can move between the trace A and the trace B by pressing the A
or B key each time.

MLIT SR
REF 6.6 din AT B Asritedag Bosritedmax
F-domain
e « T-domain/
RE¥ 30 kHz - F-domain
VEE 30 Kits
1 GATED
SEP 59 ns SHEEP
R -0 b DELAVED
SREEP
RBE 3 9 kHZ i it e b T L it i s \'\IF\\HL
VBR 0 kHz T e SCREEN
SEP S0 ms  CENTER 408,000 ‘Wz SPAN 2.808 \Hz

Figure 7 - 1 A/B Mode
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7.2 A/B Mode

{1} Measurement example of A/B mode

Figure 7-2 shows a measurement waveform in a full screen.

A1/
REF -16.8 dim ATT 1@ dB A mrite B blank
18dB/ B i
A A
CENTER : : : B
IO B
.......................................................... A
........................... M‘{"\ HGLU
A
AG
4
“3 ko )
VB SIREEN
0 Hz WY o
SEP 1 NEXT MENU
50 ns

CENTER 820.080 MHz SPAN 5,88 MHz

Figure 7 - 2 Ful-Screen Display

““““““““““ “1 | e AS R |
= LomuLTE L AB
@ By pressing the keysinorder!~ A |, | SCREEN }and; I, the screen
e A L o o v o e v o i =L
is changed as shown in Figure 7-3.
MLLTL Stk PRR MEAS
REF 16,9 dbe_ JATIWaE  AwiteB wite REF -19.9 dim ATT 18 @ Asrite Bsritednas
16/ L ‘ L o do TOTAL PONER
575
BIR T T4 ¥ o
B20.00 Wiz 1,128 Wiz SN G110 G O S
U T . [
RBY 30 kHz %% 3 Wi M T M
oz et W] s ni0e AR i Ty
S§P 90 ms IEENII:R €20, 000 Wiz _ srm\"”b'.m“mﬁ FED SHe 58 ms  (ENTER 620,009 bz PRS00 ¥
: S ST SR R S FAO S T TR (oo
REF -10.0 @Bn) | s RET 10,0 B P
16dE/ | i 10487 [
)L A SR S S S
o | VH L M/ T e
RUE 30 Kz oo j SORER" BB 30 k| R T
LI A N SR S S R : VEMRH L T F o
kPS8 ms  UENTER BN HE SPAN 5,00 Wi SKP 56 ms  CENTER 820,000 Miz SPAVS, 00 N

Figure 7 - 3 Split-Screen Display (A/B Mode) Figure 7 - 4 Measurement Screen in A/B Mode
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7.2 A/B Mode

@ Press the keys as follows:

(from the screen state of Figure 7-3)

= | MAX HOLD | M. W
A |l B LSHIET [ | o
__________ M o pEmemmmmmm——opeeTemmm——TT
okt NEXT !} POWER ! ! TOTALPWR !
SHIFT || 3 |! WMENU !} MEAS ! ON/OFF !
b e e e o - ——— d L s o e - Wl e - - ———— -1

The screen displays the trace B for MAX HOLD, and the trace A for total power
measurement as shown in Figure 7-4.

7-5 Jan 20/94



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

7.3 ZOOM/F-domain Mode

7.3 ZOOM/F-domain Mode

In each frequency domain of trace A or B, this function enabies to display a wide span on the section
R and a zoomed window cn the section A.
By observing a wide frequency range, use this mode to zoom/analyze any signal in that area.

To set up the parameter of the section A, make the section A to be active by pressing the S

key then perform the normal operation.

Likely, perform the operation for the section B.

In this case, LED on the A or B key lights for an active trace {(enable fo set).

For the contents of setup parameter and function are commonly used (except the following).

Enable to setup (section A or B individually)

CENTER, SPAN, and START/STOP frequency

RBW, VBW, and SWEEP TIME

REF level, dB/div, LOG/LIN scale, and level unit

Trace made, Trigger mode, Detector mode, and QF mode

Enable to setup (section A only)

e Display line and Measuring WINDOW
e Marker and marker related functions (Sound, OBW, ADJ, POWER MEAS, etc.)
¢ Dummy analog display
o DIGITALIF
LTI SR
REF 0.0 dfm MIf10 & 3 yrite Brrize
tew/ e WRKR 4B
e I wggg _\gz
- SRR TR —
© 800 V2 oo | 1O
F-domain
-dnmai_n/
RES 3 \Hz F-demain
COE S, s
SEP 50 ms  CENIER 960 Wiz - PRI d Gy
REF 0.@ dBm : “, I e P T
e e s e DELAVED
10/ : SYEEP
N 10Tk
NG
) NORMAL
RB% 3 Wz Pl
EARRHIS - e : . SUREEN
SEP 400 ms CENTER 13750 Oz ST 26,58 Gl

Figure 7 - 5 ZOOM/F-domain Mode
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7.3 ZOOM/F-domain Mode
(1) ZOOM/F-domain Softmenu
__________ A
- = MULTI |
A or B t~—— SCREEN }|——
__________ wl
——
i ZOOM/ |
! F-domain |
L m - o 1
| ZO0OM ! Selecting POSI with modifying the data, changes the
! POSIWID | frequency position of the window on the section B, and
!‘ """"""" # also changes the center frequency on the section A
: simultaneously.
: Modifying the data with selecting WID changes the span of
: the section A due to increase/decrease the window width.
! in reverse, directly changing the center frequency and
: span of the section A, the window is changed according to
| that setting .
b
--------- "1
! PEAK ! Use this softkey to move the center of window to the peak
' WDO | level position of the section B.
VP 2
I
---------- nl
NEXT ! Use this softkey to move the center of window to the next
WDO | peak level position of the section B.
__________ .
R .
I RIGHT | Use this softkey to move the window to the right-direction
! WDO ! peak from the peak of window position of the section B.
E: __________ -t
__________ "
! LEFT ! Use this softkey to move the window to the left-direction
| wDO I peak from the peak of window position of the section B.
U -

e When setting the window width to 0 Hz, the R3265A/3271A automatically changes the

mode to TIME-domain/F-domain mode.

In case of other than 0 Hz, the R3265A/3271A

changes the mode to ZOOM/F-domain mode.

¢ The peak search operation in NEXT WDO/RIGHT WDO/LEFT WDO uses the set value of
AX/AY including NEXT peak function of marker {refer to "(2) AX/AY Setup” of "5.3.2
Peak Search". There is no search condition other than AX/AY.
In case of RIGHT or LEFT operation, be sure io reduce the noise width minimum or
increase the AY setup value maximum (example: 100) due to search the noise.
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7.3 Z00OM/F-domain Mode

CAUTION

The foliowing functions cannot be operated in ZOOM/F-dornain mode.
LOG SPAN

Manual SWEEP and Window SWEEP

ADJ graph

GMDSS measurement

Modulation accuracy measurement {R3541)

e« & & @

(2) Measurement example of ZOOM/F-domain mode

Figure 7-6 shows a measurement waveform example in a full screen.

2102
REF 20.6 dBa ATT 30 46 \write E_blank
168/ : _ T
A
VIER
3
W D
i
W
S
REE [ W
168 kiiz, SCREEN
10 Kz R e
S NEVT MEAL
480 ns :
START 9 Hz | STOP 200.9 YHz

Figure 7 - 6 Full-Screen Display (ZOOM/F-domain Mode)
P oy e e
I MULTI o Z0OWY
' SCREEN !} F-domain

fusi]

@ Press the keys A in that order to change the

screen {see Figure 7-7).
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7.3 ZDOM/F-domain Mode
B REF
REF 20.0 dbm NG Awrite B prite REF 6.0 dim M3 B __Agrite B grite
1ede/ I 7000 10/ R I8 drdiv
- I, PASLARID . hl
. - S PPN g >]
[ R e o 2 %
St S
. i REE 3 khe 10 ! !
R L o e o AT
Sredns SIRT M WE SHY 126,00 Wiz WP 50 ms STRT 27.5% Ve STOF 30.5% Ve
R[F EB.B dﬁm . ‘ i e e aa te ae e et D enerisennesnnnn RET 20.@ dBL’I . . e e .
1048/ e - = 1/ j
i 1. 1 l ...................... i P IO i N
. 1! RETLRY 3o 1 O S SO e W1T
Kok 100 1 o o _ VLI KL st ot ST
WP ns SIRI Gz ST 209.6 Wz Sr 40 s SERIOHZ ST 208.0 Vhz

Figure 7 - 7

Split-Screen Display
(ZOCM/F-domain Mode)

@ From the screen state of Figure 7-7
---------- ]
L ZOOM |
Press the keys; POSIWID | | 5 MHz
N R 4
__________ M oopToemEE————oT
[ PEAK !! RIGHT ||
Pressthe keys! wDO || WDO |
__________ [ [ N ————— .

window position'f

Press the keys in the following order:

A

Figure 7 - 8 Measurement Screen in

ZOOM/F-domain Mode

in that order to set the window width.

"

RIGHT |
WDO lin that order to move the

__________ =]

CPL

.
ALL AUTO |
' | REF LEVE

L

dBm

and then the screen is changed (see Figure 7-8).

Press the

| NORMAL !
| SCREEN !

to return to the normal screen (see

7-9

key to make the section B to be active, and then press the

Figure 7-6).
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7.4 TIME-domain/F-domain Mode

7.4 TIME-domain/F-domain Mode

This function enables to display a frequency domain on the section B and a TIME-domain display of
cursor position on the section A.

By observing a wide frequency range, use this mode to analyze any time-axis in that area. The cursor
displayed in the section B indicates that the the window width is set to 0 Hz in the ZOOM/F-domain
mode.

Parameter setup condition, restriction, and operation method of window are all the same as ZOOM/F-
domain mode.

: ' MLLIT SCR
REF 0.0 dBn ATT 10 dB AFrite Bwrite
108/ B
1004/
19 ms_ _ F-domain
S%EEKERZ T-d;main/
008 ms: | F-domain
REN 3 Mtz <31.84 dBn .
B 3 iz . GHIED
SEP 10 ps AN D Hg SREEP
REF 0.0 iy ]
TN et e DELAYED
10/ e N ' SHTEP
B - LR LK
.......... - o Qi\j,fﬁ
RBY 3 Mz ; ; ; ' i
VIR 3 . e SCREFN
S¥P S0 ms  CENTER 1.008 oliz SPAN 1,800 oz

Figure 7 - 9 TIME-domain/F-domain Mode
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7.4 TIME-domain/F-domain Mode

(1) Measurement example of TIME-domain/F-domain mode

Figure 7-10 shows a measurement waveform example in a full screen.

10
REF 0.0 dBn ATT 10 dB Asrite Bblank .
1045/ =
3
CENTER T
: §
' LA
! 3
WX HHD
4
e
4
VLTI
SOREEN
ONRT MENL
99 ms -
CENTER 4,000 GHz SPAN 1.809 Gz

Figure 7 - 10 Full-Screen Display
(TIME-domain/F-domain Mode)

__________ m roTeremmmm—_—
= ' MULT i1 T-domain/ |
] 11 ; V.
@ Press the keys | A . SCREEN || F-domain ,in that order to change the
T o
screen (see Figure 7-7).
0 PiR YEAS
REF 0.8 dBn A 18 db Arite Byrite REF 0.9 diim AT 16 &b i Write Bwrite
18d8/ . [ : . oM L [ e NG
. : TINES
K o AR AR s v v R
19 ns L o A\%ﬁf&ﬁ
msaE E
ROF 3 Mz e REE 3 M [ _2353%3 0\@]]
T } B W3 ) 5 O,
P80  THTER 1. DOA0ND i SFROE g SP 18 pg  SETER 1. 00000000 G R ENAT
WG T i a0 s
b R i L
- o B S e
1.000 Gz |
RIF 3 1z RETLR R 3 ¥z _ RETLRS
VBY 3 Yz o ) BE IV :
WP 50 ms  TENIER 1,00 di TR R SKP 50 ns  TEWTER 1,000 B TR 1.6 Oz

Figure 7 - 11 Split-Screen Display
(TIME-domain/F-domain Mode)

7-11

Figure 7 - 12 Measurement Screen in
TIME-domain/F-domain Mode
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7.4 TIME-domain/F-domain Mode

@ From the screen state of Figure 7-11

Press the keys in the following order:

K

]
oA CPL S 0 ms
o

__________ R bt R R |
]
3

,
UL INEXT MENU | | POWER | | AVG POWER
BHIFT || 3 |! 'L MEAS ON/OFF !

An averaging power measurement can be performed on the section A by observing the
frequency domain.

Set the averaging power measurement to OFF, and press the B g key to make the

| NORMAL |
section B to be active, and then press the ] SCREEN | to return to the normal screen
L

(see Figure 7-10).
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7.5 GATED/TIME-domain Mode

7.5 GATED/TIME-domain Mode

This function enables to display a TIME-domain waveform on the section B and a GATED SWEEP on
the section A.

The GATED SWEEP waveform can be observed simultaneously with TIME domain waveform so that
the burst waveform analysis can be performed effectively.

To set up the parameter of the section A, make the section A to be active by pressing the A

key then perform the normal operation.
Likely, perform the operation for the section B,

In this case, LED on the A or B key lights for an active trace {enable to set).
The following indicates the restriction of parameter setup condition.

Enable to setup (section A or B individually)

CENTER, SPAN, and START/STOP frequency

SWEEPR TIME

REF lavel, dB/div, LOG/LIN scaie, and level unit

Trace mode, Trigger mode, Detector mode, and QP mode

¢ 9 & =

Enable fo setup (section A only)

® Display line and Measuring WINDOW
o Marker and marker related functions

Enable to setup {secticn A or B commonly)
s RBW, VBW and other than above
(1) GATED SWEEP function

GATED SWEEP can be generated with generating any gate signal from the trigger signat
source internally.

The trigger signal source in the frequency domain analysis uses the external trigger input, the
gate input, and the IF DETECTOR trigger. In case of TIME domain, uses the external trigger
input, the gate input, the VIDEOQ trigger, the TV-V trigger, and the IF DETECTOR.

External trigger terminal R3065A/3271A
of Rear Panel

Trigger signal (TTL level)
synchronized with input signai INPUT

Signal source |

P
-

Figure 7 - 13 Connecting the GATED SWEEP
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7.5 GATED/TIME-domain Mode

Figure 7-14 (full-screen mode) shows the waveform measured on the normal full-screen mode
without GATED SWEEP.

Figure 7-15 (split-screen mode) shows the TIME domain waveform on the section B, the
normal waveform on the section A (GATED SWEEP OFF).

The window is displayed on the TIME domain waveform of the section B. Move the window
to the destination area to be gated and then select the trigger source by SOURCE EXT/NT.

WLII SCR
R[F B.G dBm ATT 10 dB Awrite B_blank
18dB/ S Vi
o/
F-dosain

= AR e W:fl
I SEREEN

CENTIR 829.8343 MH: SPAN 509 kHz

ATED 142
REF 0.0 B ATT NG &8 Awrite Bwrite
e ; SURE
E\T

—— | ‘.m“ . HEl: g .
sy A J}mw{w Mm il lﬂM ,,,,, AAAAA

WPihs RN OR.OWI R R SEH W O

YIDTH

[ O W
REF 0.9 dn i; e
108/ SR ;{ WIED 5K
A OE
GAIE POS[ i B 1 S L B
0805 | e ! |
I I S 1

.4 iz =~
Sie 8 ps  CEMER mm W PGz

Figure 7 - 14 Full-Screen Display
(GATED SWEEP OFF)

Figure 7 - 15 Spilit-Screen Display
(GATED SWEEP OFF)

Figure 7-16 (split-screen mode) shows the TIME domain waveform on the section B, the

normal waveform on the section A.

Figure 7-17 (full-screen mode) shows the waveform displayed on the normal full-screen with

GATED SWEEP ON.

GATED 1/2
REF 0.0 Bn ATied dwrite Byrite

B
LW

- B
P}

:'5-'?-3-%‘”9%*% "

S sarz GATE

WIDTH

SEp 9 CENTER g?ﬁ.%ﬂ \Hz
L

GATE P51

2,357 s

_ ; 1:“ B
Mﬁjﬂ kﬁl;._ | [ SECTouss L ) ’ i
SIP S0  CEMITR B28,G34280 Wz TN

REF 0.8 dbnm ’ AT 10 dB Adrite fi_blank

42
1848/ -

a
IR

NENT MM

¥ Zii W‘WW

’ CESTER $20.0343 ¥z

Sk 500 kilz

Figure 7 - 16 Split-Screen Display
(GATED SWEEP ON})

7-14

Figure 7 - 17 Full-Screen Display
(GATED SWEEP ON})
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7.5 GATED/TIME-domain Mode
(2) GATED SWEEP Softmenu
| MULTI |
a {m] .
A or B |—=; SCREEN }
Oy -1
1"”_"{‘ _____ i i
| GATED !
! SWEEP |
g + ___________
! SOURCE | Use this softkey to set GATE signal source to EXT (see
L OBEXT ] D)
- Fommmm———— 1
! I EXT TRIG ! Use this softkey to switch the external
! i ! irigger input.
1 bmmm e 4
| R T
| I GATEIN | Use this softkey to switch the gate input.
: ; :
| -1
1 I
: =
: ! SLOPE | Use this softkey to select the polarity of the
! i_“_ +/ - i I trigger signal.
e
I SOURCE | Use this softkey to set the GATE signal source to INT (see
! INT V@)
:- —————————— e a
i | FREE RUN | Use this softkey to set the FREE RUN
| ! I (defaull setting).
1 i' __________ 1
i e \
E I VIDEO | Use this softkey to set the VIDEO trigger.
! ! :
i b — e ——— 4
§ I
1 F=mmmm——— 1
d ! TV-V b Use this softkey to set the TV-V trigger.
: : :
1 [ ittt -l
1 N .
: | IFDET | Use this softkey to set the IF DETECTOR
| ! THRU/ALPF | trigger.
! . J
i |
V. FTmTmemmeEmmEmm—_ -1
! ' FMONIT | Use this softkey to display the IF monitor
! ' ON/OFF | signal at the IF DET trigger.
| R -
1 fom e k )
i I SLOPE | Use this softkey to select the polarity of the
; ! +/~ 1 ftrigger signal.
1 k.
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7.5 GATED/TIME-domain Mode

I GATE I Use this softkey to set the window position (see @).
| POSI d
R A
pmmmmmm e .
| GATE | Use this softkey to set the window width (see @).
| WIDTH |
!.. __________ Jd
---------- i
GATED SWP | Use this softkey to switch the GATED SWEEP ON/OFF
ON/OFF | (see @).
___________ .
3
__________ T
! FULL ! Use this softkey to display the waveform of the section A
! SCREEN | (when GATED SWEEP ON) using the full screen.
I: __________ ]
__________ 1
I GATED | Use this softkey to cancel the GATED SWEEP mode and
; OFF I then return to the normal full-screen display.
| Y )
e e m—— L TR i A
f SOURCE ! | SOURCE |
@ Press the keys in the order ! EXT by INT !
S - s o4

Enables to set the GATE signal source for the TIME domain waveform of the trace B.

in case of SOURCE INT, GATE signal is defined as trigger signal (VIDEO trigger signal for
VIDEO, TV-V trigger signal for TV-V, and IF monitor signat for IF DET).

Perform each adjustment for the trigger level (left arrow of the screen) and the polality of
the trigger signal (raise: +). However, fix the polality of GATE input to " +".

LPF is set by IF DET trigger, and the THRU can be set by passing through LOW PASS
filter. The LPF can be used if much noise factor is generated.

When the IF MONITOR is set to ON in IF DET trigger, IF monitor signal is displayed.

When the IF MONITOR is set to OFF, the input signal is displayed by IF DET trigger.

Note: e Frequency domain cannot be analyzed in VIDEO trigger and TV-V trigger.

e SPAN 5 MHz or more cannot be used for analyzing the frequency domain in [F
DET trigger.

e Trigger selection by pressing the keys | MENU | —>-| TRIG 1{ . enables to

set for the GATED SWEEP waveform of the trace A
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7.5 GATED/TIME-domain Mode

@ Press the keys in the order f
L pOS

Enables to change the window position and width. Move the window to the destination
area to be gated on the TIME domain waveform of trace B. The resolution can be set with
a unit of 100 ns according to SWEEP TIME.

GATE POSI

Enables to move the window fixed to left/right direction.
The setting range is from 300 ns to 100 ms. {default value: 300 ns)

GATE WIDTH

Enables to increase/decrease the width from the center of the window position.
The setting range is from 100 ns to 1.5 sec. {default value: 1 us)
Set the TRACE DET to the SAMPLE when using the window width of 10 us or less.

Note: e The window can be displayed when the trace B is set to zero span.

® The setting of data displayed can be performed, even if that data is out of the
screen.

|
1
| ON/OFF |

ON : The area that is set by the window is gated and then the GATED SWEEP is set to

ON.
During ON condition, the burst waveform of the trace A can be analyzed

simuitaneously.
The setting of the trigger level (—) and the polality (+/-) of trigger signal are
fixed. '

OFF : Sets the GATED SWEEP to OFF.
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7.5 GATED/TIME-domain Mode

(3) Measurement example of GATED/TIME-domain mode

Figure 7-18 shows a measurement waveform in a full screen.

A1/2
REF 9.0 dBm ATT 10 d8 & write B_blank
18dB/ . _ . : i
. : H B B . | A
VIEF
A
BLANK .
4
MAY HOLB
&
AL
|
e |
i} o
1 kliz {E - ;
SEP NEXT MENU
408 ns -

CENTER 8200343 WHz Span 200.9 ki

Figure 7 - 18 Full-Screen Display

@ The screen (see Figure 7-19) is displayed by pressing the keys in order
"

= I MULTI  !! GATED |
A || SCREEN !! SWEEP !.
L e o ———— S A
| et | it M|
! SOURCE !! EXT TRIG |
@ Press the keys in order | EXT " | from the state (see Figure 7-19),
and set to EXT trigger. "~ """ Ao !
@ Press the keys as follows:
oeemes———— ¥
= | SWP '
B cpL | s 0 KHz
| 4
__________ 5 S
I GATE | I GATE |
and adjust the | POSI Pand | WIDTH |
__________ A P |

7-18
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7.5 GATED/TIME-domain Mode

the screen (see Figure 7-20} will be displayed.

---------- A
] i GATE !
Select the A key to make active and then press the | OFF 1, the screen
S ol
will return to the previous screen {see Figure 7-18).
G/ BATED 1/2
REF 0.6 MT 10 &8 A write Bwrite REF 9.9 din AT 10 & Awrite Barite
fedB/ § e - | : ; : -1 SURCE ada/ . . . S : SOURCE
1l i
P 15 : :
i |8 ] T o R
i vz H 13 _| PE h i POSI " o] T
SHF 400 ms  CERTER 620030 Wit ] FRWEEE ¢ WP 400 ns  CENSER 50,0303 Wiz
Bl et F ed el s =
Kr 00 || | ﬁ{ \ F\ —] W w | el S ke o | T e
1o/ ! IR L ] 10/ : ‘
RN A 1 GATE i1
Lk 4.0 ns
R4 Kiz RBE 1z | . [EY
V1 Kz L TR IR s s pl s et It S
S 8 ny 032 Wiz F s GO RO W T O

Figure 7 - 18 Split-Screen Display

Figure 7 - 20 Measurement Screen in
(GATED/TIME-domain Mode)

GATED/TIME-domain Mode
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7.6 DELAYED/TIME-domain Mode

This function enables to display a TIME-domain waveform on the section B and a DELAYED SWEEP
on the section A.

The DELAYED SWEEP waveform can be observed simuitaneously with an original TIME domain
waveform. Therefore, it is effectively for analyzing the signal (rise/fall)

a
To set up the parameter of the section A, make the section A to be active by pressing the A

key then perform the normal operation.

Likely, perform the operation for the section B.

In this case, LED on the A or B key lights for an active trace {enable to set).
The folowing indicates the restriction of parameter setup condition.

Enable to setup (section A or B individuaily)

* SWEEP TIME
s BEF level, dB/div, LOG/LIN scale, and level unit
® Trace rmode, Detector mode, and QP mode

Enable to setup (section A only)

@ Display line and Measuring WINDOW
o Marker and marker related functions

Enable to setup {section A or B commonly)

CENTER, SPAN, START/STOP frequency
RBW, VBW and other than above

Trigger mode (trigger level, +/-)

Other than above

(1) GATED SWEEP function

TIME domain waveform can be observed after any time from the trigger signal source.
Trigger signal source uses the VIDEO trigger, the TV-V trigger, and the external trigger input.

External trigger terminal g3ogsA/3271A
of Rear Panel

Trigger signal {TTL level)
synchronized with input signal INPUT

Signal source

S
F

Figure 7 - 21 DELAYED SWEEP Connection Diagram

7-20 Jan 20/94



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

7.6 DELAYED/TIME-domain Mode

Figure 7-22 (full-screen mode) shows the waveform measured on the normal full-screen mode
without DELAYED SWEEP.

Figure 7-23 (split-screen mode) shows the original TIME domain waveform on the section B,
and the waveform (DELAYED SWEEP OFF) on the section A.
The window is displayed on the section B. Move the window to the destination area to be

zoomed and then select the trigger source.

WMLT! SR REF 0.8 din AT 0 & . y PELAY 1/2
REF 0.0 dbr AT1 10 4B Ablank B arite i AL @ Asrite Barite
=TT j . B D
| ] : F-domain
e I yany
l : F-domain hBY 190 Kllz N
BRI e B St IO VEE 100 kb i
n R GATED 5P 50 ns fh\r&ﬂmwm Wil
- : ! SHEEP = e
. . : I R REF 0.8 R | l :
. e : BELAIED 1o/ o
) R e TRIG LEVEL i ‘
N . H { : | i
REE L : . Pres # ' [P
o kHz o - m o LR R .
Mﬂ kHt i o .
NORMAL REE 100 ki W . :
s } : : ; L i SCRELN V158 ke —_ i A
CENTER 676.000000 WH: SPAK 0 Bz WP S as  CEVTER B20.000080 Wiz EENE

Figure 7 - 22 Full-Screen Display
(DELAYED SWEEP OFF)

Figure 7 - 23 8plit-Screen Display
{DELAYED SWEEF OFF)

Figure 7-24 shows the DELAYED SWEEP ON condition.
The zoomed waveform in the window is displayed on the section A

Figure 7-25 shows the waveform with the DELAYED SWEEP ON condition on the normal full-

Screen.
. D1 : R 172
%F(B?e dn HLled Asrite B aite 55;35@ din AT 16 d8 A yrite B_blank
TRIG o - RS
‘ N HARKER “‘\F{'}T‘L
| - 26.50 ns .
! KR -2.19 dbn
. 26.50 mul-
R A - BELW’M e
‘ s ¥ e (RTER
@Ul@.klilm A S BRI o |1
P 1,87 CENTER 82000060 Wiz BRI ¥y + SIG TRK
o T i B it Ov/8l
REF 8.0 don TP B s I e
1008/ Trrp TP ; : NOISE/
fed RORE ; Y bz
DELAY TDME | RER B -
26,00 w5 S}:%]E\ V;‘@'@ Kz : ﬂw :_‘”"”: }m & DO
| P TS : :
; ) W@ k ) . L . M Mﬂ | I
- ey b i I M REXT MEN
VR (60 ki | TTATAPRR. - i : 1.0 ns I -
SIS0 7s  CERIER 828.000600 Wiz SN B He CEXTER 820.008000 Mz SPAN 8 Hz

Figure 7 - 24 Split-Screen Display
(DELAYED SWEEP ON)
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Figure 7 - 25 Full-Screen Dispiay
(DELAYED SWEEP ON)
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{2) DELAYED SWEEP Softmenu
__________ A
i MULTI :
o =
A or B |}—— SCREEN |
o+

| DELAYED |
| SWEEP |
b e e e =
; TRIG [ Use this softkey to set the trigger mode (see ().
IR I
! I VIDEQ | Use this softkey to set the VIDEO trigger.
: | :
| Lo vt e e o — -1
| e .
E TV-V | Use this softkey to set the TV-V trigger.
N A j
3
P peemmemmeee "
: EXT ' Use this softkey to set the external trigger.
i t
1T pemm———————— -
1 1
I e ]
| I SLOPE | Use this softkey to select the polarity of the
; ! 4/ | trigger signal.
; Lo om o e s o e it e 1
__________ l
DELAY ! Use this softkey to set the window DELAY time (see @).
TIME !
__________ N
R 1
I DELAY | Use this softkey to set the window width (see @).
I SWP TIME !
[ 4
S -
! STEP SIZE | Use this softkey to set the step size of window DELAY
| AUTO/MNL | time (see ®).
I. __________ N
1
__________ "
DELAY SWP ! Use this softkey to select the DELAYED SWEEP ON/OFF
ON/OFF | (see @).
__________ =5
fomemmm e “
| FULL ! Use this softkey to display the waveform of the section A
! SCREEN | (when DELAYED SWEEP ON) on the full screen.
E: __________ b
I DELAY | Use this softkey to cancel the DELAY SWEEP mode and
! OFF ! then return to the normal full-screen display.
e e A
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@ Pressthe!  TRIG | key.

Selects any one of triggers (VIDEOQ, TV-V, EXT).
Adjusts/triggers the trigger level (upper-left arrow (—) of screen) and the polarity (leading
edge: +) of trigger signal. The trigger can be set to the both traces (A, B).

___________ oo
Il DELAY |
I TIME 1! SWP TIME
L

| e ]

A
|

]

ot

Enables to change the delay time and width of the window. Move the window to the
destination area to be zoomed on TIME domain waveform of the trace B.

DELAY TIME

Enables to move the window width fixed to left/right direction.

The setting of resolution according to SWEEP TIME, can be specified up to 100 ns using
numeric kay.

The setting range is from 200 ns to 1.5 sec. (default value: 200 ns)

DELAY SWP TIME

Enables to increase/decrease the window width (right-side line only) with keeping the
DELAY TIME fixed.

Resolution is same as SWEEP TiME.

The setting range is from 50 us to 1000 sec.

Note: ® The window can be displayed when the trace B is set to zero span.

e The setting of data displayed can be performed, even if that data is out of the
screen.

Enables to set the step size when moving the DELAY TIME of window using the step key.
AUTO: 1/10 (one-tenth) of SWEEP TIME automatically

MNL : Manual setting from 100 ns to 1 sec.
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@ Press the | DELAY SWP !
I ON/OFF !

ON : Triggers from DELAY TIME of window, and the window width is set to SWEEP
TIME to display the waveform zoomed of the window on the trace A.
When "ON" is selected, enables to simultaneously analyze the DELAYED SWEEP
waveform on the trace A with changing the window setting.

QFF : Sets the DELAYED SWEEP to OFF.
(3) Measurement example of DELAYED/TIME-domain mode

Figure 7-26 shows a measurement waveform in full-screen display.

TRiG
5558?.0 dBn ATT 18 4B Avrite B_blank
n — e ' = FREE RN
e
...................................... ' \IDEG
100 kHzpRlidin - - Bl
E%%’@ i : 1
AN - .
TP UL L i S v
59 ms : ‘ : : : e
CENTER 820.000000 Nilz SPAN § Hz
Figure 7-- 26 Full-Screen Display
@ Press the keys in the following order:
““““““““““ [ il mniiieni it I e
= T MULTI ! DELAYED | TRIG 1 VIDEO |
A I SCREEN |! SWEEP | " d
| I e e ] o e A
and then the screen (see Figure 7-27) will be displayed. (In this case, adjust the trigger
level.)
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: DELAY 172 IELAY 172
RFO0 B ATL 10 B Awrite B yrite REF 0.9 din AT 12 & Asrite Byrite
Tod/ I . f : ; ; RIG 18de/ O S S SO RIG
| 7 S . o e
- | ; b DHAY . :
SRk [ naiabhita T e X B g L LA :
WP ns  CENGER 220, WU W RO S SSF Lo py  COTER EA). B00ER0 Wi TR W mzf
BLF .0 de AT FA N A REF 2.8 din RN S U S S S
TRIG LEVEL et et i jjj‘ ‘ TELAY 5P T ‘
EX R 00 A N SN N 1.8 as o
o I R RN S ' o
R - W W o 8 100 e | )
1B | bbb i fiis: I B VBE_108 Kz : . T
SiPSdms  CEMIER 620, 060080 N RN P 50 a5 CENTER 820, 000800 iz TRz
Figure 7 - 27 Split-Screen Display Figure 7 - 28 Measurement Screen in
{(DELAYED/TIME-dormain Maode) DELAYED/TIME-domain Mode

- e oy

@ Press the keys in order i— DELAY :E“ DELAY | from the screen state (see Figure
i TIME ] SWPTIME |
L

a j
displayed.

The window can be moved when DELAY SWEEP is set to ON, therefore, fine adjustment

can be performed.

Press the B key to make the section B tc be active, and then press the

“1
E- DELAY ! key to return to the normal screen (see Figure 7-26).
! £
1 E
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7.7

GPIB Programming Examples(HP300 Series)

(1) A/B Mode

49

END

16 QUTPUT 708;"CF800MZ; SP1OMZI"
20 QUTPUT 708;"MLTSCR AB"
30 QUTPUT 708;"BMAX; AAVG"

'Sets the CENTER and SPAN.
'Sets the A/B mode.
* Selects the MAX HOLD for the trace B,and the AVG for the trace B.

{2) ZOOM/F-domain Mode

10
20
30
40
50
50
76
80

QUTPUT
OUTRUT
OUTPUT
QUTRUT
OUTPUT
OUTPUT
CUTPUT
END

708;"FAOMZ; FB200MZ; RB10OKZ; VBI1OKZI"

708; "MLTSCR ZoOM"
708;"700M WID SMLI"

708;"700M HI; Z0OM NR; Z00M NR"

708;"TA; AL; RE-20DB"
708;7TS"
708;“PS; CNO"

'Sets the start/stop frequencise,and RBM.

'Sets the ZOOM mode.

' Sets the window width.

'Moves the window to the PEAK,RIGHT,RIGHT in order.

'Selects the ALL aUTQ (CPL of the section a),then sets the REF lovel.
'Executes the single SWEEP cnce.

'Exacutes the peak search,then sets the counter ON.

(3)Z0OM/TIME-domain Mode

10
20
30
40
50
80
70

GUTPUT
ouTPUT
QUTPUT
QUTPUT
ouTPUT
QuUTPUT
END

708;"CF1GZ; SP1.86I"
708; *MLTSCR ZOOM"
708;"Z00M WID OHZI®
708,;"700M HI"
708;"TA; SW1OMs"
708; "PWAVG ON"

'3ets the CENTER and SPAN.

'Sets the ZOOM mode.

'Sets the windou width to 0 HZ

*Moves the window 1o the PEAK.

' Sets the SWEEP time of the section A.

*Sets the averaging power measurement to ON.

(4) GATED/TIME-domain Mode{See Note balow)

10
20
30
40
50
80

QUTPUT
ouTPuUT
QUTPUT
QUTRUT
CUTPUT
END

708;"CF820MZ; SP200KZ; RB1KZ; VBIKZI"

708;"EXT GT"
708;"SWHOMS"

708;"GTWID 4MS; GTPGS 2MS™

708;"GTSWP ON”

*Sets the CENTER,SPAN,RBW,and VBW.
'Sets the GATE signal source 1o EXT(axternal).
'Sets the SWEEP time of the section B.

' Sels the GATE width and position.

' Sets the GATED SWEEP to ON.

Note: For the sample programs (4),the full-screen display is set during a GPIB operation.
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(5) DELAYED/TIME-domain Mode(See Note below)

10 OUTPUT 708;"CFB20MZ; SPOKZ; RB1OKZ; VBI1OKZI" ' Sets the CENTER,SPAN,RBW,and VBW.
20 OUTPUT 708;"VIDEO DLY" ' Select the VIDEQ trigger.

30 OUTPUT 708;"TRBOHZ™ ' Sets the trigger level t0 80%.

£0 QUTPUT 708;"DLYTIM 7MS; DLYSWTIM 1IMS" 'Sets the DELAY time and width.

50 OQUTPUT 708;"DLYSWP ON" ! Sets the DELAYED SWEEP to ON.

60 END

Note: For the sample programs (5},the full-screen display is set during a GPIB operation.
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8. TROUBLESHOOTING

This chapter to diagnose and solve any problems you may have with your analyzer.
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8.1 inspection and Diagnosis

If you have problems with your analyzer, use the table below to find the problem and possible
solution. If the solutions don’t solve the problem, contact ATCE or the nearest dealer or the sales and
support offices.The addresses and telephona numbers are listed at the end of this manual.You will be

charged for all repairs done by our engineers.

Condition

Possible Cause

Solution

The system cannot be
powerad up.

The power cable is not
properly inserted in the
connector.

Turn the power switch off and
connect the power cable properly.

The power fuse is blown.

Replace the power fuse. (See
paragraph 1.2.4-(2).)

The sweep LED lamp is [it
but no waveform is
displayed on the screen.

The intensity volume is
set too low.

Adjust the intensity using the
volume knob.

The input cable or
connector is not properly
connected.

Connect the input cable and
connector praperly.

The analyzer will not
sweep.

The trigger is set o
Single mode.

Press the menu key and select
FREE RUN.

The LED lamp
corresponding to key A or
B is not lit.

Press the key A or B of TRACE
and select WRITE.

The signal level is
inaccurate.

The AMPTD CAL has not
been adjusted.

Perform calibration (See section
5.8).

The keys do not function.

The system is set to the
GPIB remote control
mode.

If a program is being executed,
halt it and press the |.CL key.

g.2"
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9. THEORY OF OPERATION

This section explains at the biock level how the R3265A/3271A spectrum analyzer works.
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9.1 Block Descriptions

The R3265A/3271A mixes the input signal with a 21.4 MHz intermediate frequency (IF) signal. (The
input signal must be in the range from 100 Hz to 8 GHz for the R3265A, and in the range from 100
Hz to 26.5 GHz for the R3271A.) The signal is then filtered with a variable-resolution bandwidth 21.4
MHz IF filier. The detector detects the signal, and the signal is digitized and displayed on the screen.

{1) Mixer Section
input Frequencies from 100 Hz to 3.6 GHz

in the range from 100 Hz to 3.6 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 then mixes with the
partial oscillation signal, which is synthesized by the YIiG tuning oscillator operating at 4.2 GHz
to 7.8 GHz. This creates the first IF signal with a frequency of 4231.4 MHz.

The first IF signal passes through the low noise amplifier (LNA), then to the band pass filter
(BPF) to eliminate spurious signals genarated by the first and second mixers. (Note that the
R3271A does not use the LNA)

From the band pass filter, the signal passes to the second mixer. There it mixes with a
3810 MHz signal from a phase-locked second partial oscillator, and converts into the second IF
signal with a frequency of 421.4 MHz.

input Freguencies 3.5 GHz and Above

In the range of 3.5 GHz and above, the signal passes through the input attenuator to the
tracking filter {a YIG tuning filter), which operates synchronously with the spectrum analyzer
tuning frequency. This eliminates images and multiple response from the signal before the
signal is fed into the first mixer.

The signal then passes into the first mixer and mixes with the synthesized partial oscillation
signal of 3.9 GHz to 8 GHz . This creates the 421.4 MHz IF signal.

This 421.4 MHz IF signal then passes through a bandpass filter (to eliminate the image
generated by the third mixer) and on to the third mixer, where it mixes with the partial oscillation
signal of 400 MHz to create the IF signal of 21.4 MHz. (The third partial oscillation signal of 400
MHz is generated by doubling the signal from the 200 MHz oscillator, which is phase-locked to
the 10 MHz reference oscillator.)
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9.1 Block Descriptions

{2) IF Section

The 21.4 MHz signal from the mixer section is fed into the IF filter, which has a variable
resolution bandwidth from 10 Hz to 3 MHz. The IF section contains a step amplifier (with a 0.1
dB step) to determine the reference level.

The bandwidth filter consists of four stages of 21.4 MHz LC filters, and has a resolution of 300
kHz to 8 MHz. In the range from 100 kHz to 10 Hz, the 21.4 MHz signal is converted to a
frequency of 3.58 MHz and fed through the next iF filter. (The 1 kHz to 10 Hz IF filter consists
of four stages of crystal oscillators.) The signal is then converted back to a frequency of 21.4
MHz.

(3) LOG A/D Section

After the IF section determines the signal’s resolution bandwidth, the signal is fed through the
logarithmic (LOG) amplifier, which provides a 100-dB dynamic range if the level is displayed in
decibels. If the level is to be displayed linearly, the signal passes through the linear amplifier
and on to the detector (DEC). After detection, the signal is digitized by the A/D converter. The
digital signal is then manipulated by a CPU and displayed on the screen.
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9.2 Block Diagram

9.2 Block Diagram
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10. SPECIFICATIONS

10. SPECIFICATIONS

This chapter describes the specifications and accessories for the R3265A/3271A SERIES.
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10.1 R3265A/3365A Specifications

10.1 R3265A/3365A Specifications

(1) Frequency Characteristics

@ Frequency range

100Hz to 8GHz

Freguency band Harmonic mode (n)
100Hz to 3.6GHz 1
3.5GHz to 7.5GHz 1
7.4GHz t6 8GHz 1

@ Frequency read accuracy
{Start, Stop, Center frequency,
Marker frequency)

+ (Frequency reading X Frequency reference accuracy +
Span X Span accuracy +0.15X Resolution bandwidth +
10Hz)
Span accuracy {Span > 2MHz) +3%

{Span < 2MHz) +5%

® Marker frequency counter
Resolution
Accuracy (S/N =25dB)

Delta counter accuracy

1Hz to 1kHz

+ {Marker frequency X Frequency reference accuracy +
5Hz + 1L.8D)

+ (Afrequency X Freguency reference accuracy + 10Hz
+ 2L3D)

@ Frequency reference accuracy

+2 x 108 /Day
+1 X 107 Near

@ Freguency stability
Residual FM (Zero span)
Drift
{After 1 hour warm-up)

< 3Hz X Np.p /0.188C
50kHz < Span < 2MHz, <2.5kHz X Sweep speed (min.) XN
Span <50kHz, < 60Hz X Sweep speed (min.) XN

@ Signal purity noise side band

Offset f =2.6GHz f >»2.8GHz
1kHz < -100dBec/Hz < -95dBc/Hz
10kHz | < -110dBc/Hz < -108dBe/Hz
20kHz | < -110dBe/Hz < -108dBc/Hz
100kHz | < -114dBc/Hz < -110dBc/Hz
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10.1 R3265A/3365A Specifications

@ Frequency span

Linear span Range 200Hz to 8GHz, Zero span
Accuracy +3% (Span > 2MHz), +5% (Span<2MHz)
Logarithmic span  Range 1kHz to 1GHz (1, 2, or 3 decades can be selected)
Accuracy +(10% + Stop frequency X 0.1%)
@® Resolution bandwidth (3dB)
Range 10Hz to 3MHz, 1, 3, 10 sequence
Accuracy +50% ({Resoclution bandwidth 10 to 100Hz, Digital |F)
+15% (Resclution bandwidth 100Hz to 1MHz)
+25% (Resolution bandwidth 3MHz, 30Hz)
Note: 80Hz at 25°C £10°C
Selectivity | < 15:1 (100Hz to 3MHz)

< 20:1 {30Hz)

5:1 {16 to 100Hz, Digital IF) Nominal
200Hz, 9kHz, 120kHz (based on the CISPR specification)
1MHz (Accuracy % 10%)

Bandwidth {6dB)

® Video bandwidth

Range 1Hz to 3MHz, 1, 3, 10 sequence

{2) Amplitude Range

@ Measurement range +30dBm to Average indicated noise level

@ Maximum safe input

Average conlinuous power +30dBm (1W)

(Input ATT =10dB)
DC input 0 [V
@ Display range 10 x 10 div

Lagarithmic 10, 5, 2, 1, 0.5, 0.2, 0.1 dB/div
Linear {(10% of the reference level)/div
QP logarithm 40dB (5dB/div)

@ Reference level range

Logarithmic -140dBm to +60dBm (0.1dB increments)

Linear

2.24V to 223V (approx. 1% step of the full scale)

input atienuator range

0 to 70dB {(10dB step)
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10.7 R3265A/3365A Specifications

{3} Dynamic Range

® Maximum dynamic range

1dB gain compression level
to noise level

Signal to Distortion

200MHz to 3.6GHz :  132dB - 1.55 X f(GHz)dB
10MHz to 3.6GHz : 130dB - 1.55 X f(GHz)dB

Harmonic
100MHz to 3.8GHz 87dB
10MHz to 3.6GHz 82.5d8
> 3.5GHz 112dB
Third-Order intermodulation
> 200MHz 93dB
> 10MHz 90dB
@® Average display noise level
(Resolution bandwidth 10Hz,
Digital IF, Input attenuator 0dB,
Average 20 times)
Frequency range
1kHz -100dBm
10kHz -110dBm
100kHz -111dBm
1MHz -135dBm
10MHz to 3.6GHz -{140 - 1.55 x f {GHz)}dBm
-§145 - 1.65 % { (GHz)}dBm (Low noise mode)
3.5GHz to 8GH:z -135dBm
@ 1dB gain compression

> 200MHz
> 10MHz

-8dBm {Mixer input ievel)
-10dBm (Mixer input level)

@ Spurious response

Second harmonic distortion
Frequency range
100MHz to 3.6GHz
10MHz to 3.6GHz

> 3.6GHz
Third-Order intermodulation
distortion
Frequency range
200MHz to 3.6GHz
10MHz to 3.6GHz

> 3.5GHz

Image/Multiple/Out-of-Band
response

10MHz to 8GHz

Mixer lavel

-30dBm < -70dBc
-30dBm <-60dBc
-10dBm  <-100dBc

Mixer level

-30dBm <-70dBc
-30dBm  <-60dBc
-30dBm  <-75dBc¢

< -70dBg
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10.1 R3265A/3365A Specifications
Residual response
(No input signal, Input ATT
0dB, 500 terminate)
1MHz to 3.6GHz < -100dBm
300kHz to 8GHz < -80dBm
{4) Amplitude Accuracy
@ Frequency response
Flatness within the band
(Input ATT 10dB)
100Hz to 3.6GHz +1.5dB
50MHz to 2.6GHz +1.0dB
3.5GHz to 7.5GHz * 1.5dB
7.4GHz to 8GHz *+ 1.5dB
Additional errar dus to band
switching 1 0.5dB

Calibration signal as the
reference (Input ATT 10dB)

+3dB (100Hz to BGHz)

@ Calibration signal accuracy

-10dBm +0.3dB

IF gain error (After self-
calibration)
0dBm to -80dBm
0dBm to -80dBm
® Scale indication accuracy
(After self calibration)
Logarithmic

Linear
QP mode ltogarithmic

+0.5dB
£0.7dB

+0.2dB/1dB

+1dB/10dB

+1.5dB/90dB

+ 5% of reference leval
+1.0dB/30dB, +2dB/40dB

+ 1.0dB/40dB at 25°C +£10°C

® Input attenuator switching error
{(10dB as the reference;
at 20 to 70 dB)
Frequency range
0to 8 GHz

+1.1dB/10dB step, Maximum 2.0dB

@ Resolution bandwidth switching
error
{Resolution bandwidth: 300kHz
reference; after self-calibration)

100Hz to 3MHz . £0.3dB
30Hz » +1dB
10Hz to 100Hz (Digital IF) : +1.5dB
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10.1 R3265A/3365A Specifications

@ Pulse guantization error
(In pulse measurement mode,
PRF > 700/Sweep time)
Peak to peak

Logarithmic 1.2dB {Resolution bandwidth = 1MHz)
3dB (Resolution bandwidth = 3MHz)
Linear 4% of the reference level (Resolution bandwidth < 1MHz)-
12% of the reference level (Resolution bandwidth = 3MHz)
{5) Sweep
@ Sweep time
Zero span 50us to 1000s, manual sweep
Span=200Hz 20ms to 1000s, manual sweep
Accuracy +3%
® Trigger Free run, Line, Single, Video, TV-H, TV-V, External

{6) Demodulation

@® Spectrum demodulation
Modulation type
Audio output
Demodulation duration

AM, FM
Internal speaker, sarphone jack, sound volume adjustable
100ms to 1000s

(7} Input/Cutput

® RFinput
Connector
Impedance
VSWR
(Frequency setting input
ATT =10 dB)
LO radiation (average)

N-type female
500 (nominal)

< 1.6 : 1 {=3.6GHz) (nominal}
0:1( > 3.6GHz) (nominal)

< —80dBm typical
(Frequency setting 0 to B GHz , input attenuation 10dB)

@ Calibration signal output
Connector
Frequency
impedance
Amplitude

BNC female, Front panel

25MHz X (1 & Frequency reference accuracy)
500 (nominal)

- 10dBm + 0.3dB
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10.1 R3265A/3365A Specifications

® 10MMz frequency reference
input/output
Connector BNC fernale, Rear panel
impedance 501} {nominal)
Frequency range 10MHz x Frequency reference accuracy
Amplitude 0dBm +3dB
input range -5dBm to +5dBm
® 21.4MHz IF output
Connector BNC female, Rear panel
impedance 500 (nominal)
Amplitude 0dBm (Typ) in full scaie
3dB bandwidth = Resolution bandwidth
® 421MHz IF output
Connector BNC female, Rear panel
Impedance 500 (nominal)
Gain, Noise factor, 3dB -
bandwidth 338. 4 | Noise factor Gain
Frequency range bandwidt (nominai) (nominal)
1MHz to 3.6GHz (nominal)
3.5GHz to 8GHz > 15MHz 17dB +6dB
> 30MHz 24dB -9dB
® Video output
Connector BNC female, Rear panel
Impedance 758} (nominal)
{AC connection)
Amplitude (752 terminate) | Approx. 1Vp.p (Composite video signal)
@ X axis, 2V/n GHz output
Connector BNC fernale, Rear panel
fmpedance 1k (nominal), DC connection
X axis output approx. -5V to +5V
2vin GHz approx. 2V per 1GHz
@® Y axis output
Connector BNC female, Rear panel
impedance 2208 (nominal)
Amplitude approx. 2V in full scale
® Z axis output
Connector BNC female, Rear panei
Amplitude TTL tevel
During sweep High level
Retrace interval Low level
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10.1 R3265A/3365A Specifications

@ External trigger input

Connector BNC female, Rear panel
Impedance 10k} (nominal), DC connection
Trigger lovel TTL level

@ Gate input
Connector BNC female, Rear panel
Impedance 10 k{2 (nominal}
Sweep stop During low mode at TTL level
Sweep During high mode at TTL level

@ Probe power
Voitage
Current

4-pin connector, Front panel
+15V, -15V
Max, 150mA each

® Voice output

(Demcdulation audio)

Cornector Small-size monophonic jack, Front panel
Power output Maximum 0.2W, 80 {nominal}
@ GPB IEEE-488 bus connector
Plotters R9833, MP7470A, HP7475A, HP7440A, HP7550A

(8) Delay Sweep and Gated Sweep Functions

@® DELAY SWEEP

Trigger Signal Source

DELAY TIME

DELAY SWEEP TIME

External trigger input (Enabled to switching the TTL level
and rise/fall slope)

VIDEQ trigger (Enabled to switching the rise/ffall slope)
TV-V trigger (Enabled to switching the rise/fall slope)

200ns to 1.6s
Resolution 100ns

50us to 1000s
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10.1 R3265A/3365A Specifications

® GATED SWEEP
Trigger Signal Source <F domain analysis >

Output trigger input (Enabled to switching the TTL level and

rise/fall slope)

Gate input {TTL level and rise siope)

IF DET trigger

(Enabled to switching the riseffall slope, slew/low-pass filter)

Trigger level variable on IF DET monitor

The following ranges can be used.

Span 1 7MHz or less

Input pulse width : 100.s or more

< TIME domain analysis >

External trigger input {Enabled to switching the TTL level
and rise/fall slape)

Gate input {TTL level and rise slope)

iF DET trigger

{Enabled to switching the rise/fall slope, slew/low-pass filter)
Trigger level variable on IF DET monitor

The following ranges can be used.

Input pulse width : 100.8 or more

GATE position 300ns to 100ms
Resolution 100ns

GATE width fus to 1.5s
Resolution 100ns

(9} Level Calibration Function (Option 10}

@ Calibration frequency range 808 MHz to 958 MHz
1420 MHz to 1520 MHz
@® Level measurement range +15 dBm to -30 dBm
@ Level measurement accuracy
Calibration tolerance +0.2dB
Measurement tclerance £0.3 dB (1 dB, 2 dB/DIV, 25°C)

(After automatic calibration
with TOTAL GAIN)

Input attenuator 30dB, +0.5 dB (5 dB, 10 dB/DIV, 25°C)
RBW 30 kHz, 100 kHz
ZERQ SPAN mode,
Under the average power
measurement mode

® TOTAL GAIN calibration error | 0.01 dB/°C
depending on temperature
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10.1 R3265A/3365A Specifications
(10) General Specifications
@® Tomperature and humidity
During operation 0°C 1o 50°C

When stored
Relative Humidity

-20°C to 80°C
85% or below

® Power source
During 100VAC operation

Voltage a0V to 132V
Power consumption 400VA at maximurm
Frequency 48Hz to 440Hz

Buring 220VAC operation
Voltage 198V to 250V
Power consumption 400VA at maximum
Freguency 48Hz to 66Hz

® Mass
R3265A 22kg (nominal) (Excluding optional blocks, front cover, and
accessories)
R3365A 23kg {norminal) {Excluding optional blecks, front cover, and

accessories)

® Dimensions

Approx. 177mm (Height) X 353mm {(Width) x 450mm
(Depth) (Excluding the handle, legs and front cover)

(11) Tracking Generator Specifications (R3365A only)

® Freguency range

100kHz to 3.6 GHz

@ Output level range

0dBm to -30dBm

® Output level flatness
{25Mtz, -10dBm output)

+3dB
{(100kHz to 3.6GHz)

@® Output level accuracy

+0.5dB (256MHz, -10dBm, 25°C £10°C)

@ Burn-in accuracy

£ 0.5dB/1dB (25MHz, 25°C £10°C)

@ Output spurious accuracy
: Harmonics
: Non harmonics

-15dBc {at 0dBm output)
-25dBc (at 0dBm output)

@® TG leakage

~110dBm {100kHz to 3GHz)
-105dBm (3GHz to 3.6GHz)

® Power Sweep range
Setting resolution

30dB
0.1dB
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10.2 R3271A/337 1A Specifications

(1) Frequency Characteristics

10.2 R3271A/3371A Specifications

@® Freguency range

100Hz to 26.5GHz
18GHz to B0GHz {Using an external mixer; Tuning available
up to 325GHz)

Frequency band Harmonic made (n)

100MHz to 3.6GHz 1
3.5GHz to 7.6GH=z 1
7.4GHz to 15.4GHz 2
15.2GHz 10 23.3GHz 3
23GHz to 26.5GHz 4

Frequency read accuracy
{Start, Stop, Center frequency,
Marker frequency)

+ (Frequency read x Frequency reference accuracy + Span
% Span accuracy + 0.15 X Resolution bandwidth +10Hz)
Span accuracy (Span >2MHz) *3%

(Span<2MHz) £5%

Marker frequency counter
Resolution
Accuracy (S/N = 25dB)

Delta counter accuracy

1Hz to 1kHz

+ {Marker frequency X Frequency reference accuracy +
5Hz x N + 1LSD)

+ (Delta frequency X Frequency reference accuracy +
10Hz N +21.8D)

Frequency reference accuracy

+2 x 10-8 /Day
+1 % 10-7 Year

Frequency stability
Residual FM (Zero span)

< 3Hz X Np.p /0.1 sec

Drift 50kHz < Span<2MHz; < 2.85kHz X Sweep speed (min) XN
(After 1 hour warm-up) Span < 50kHz; < 60Hz X Sweep speed {min) XN
Signal purity noise side band

Offset f =26GHz f >»2.6GHz

1kHz [ =<-100dBc/Hz < {-85 + 20logN)dBc/Hz
10kHz | <-110dBe/Hz < {-108 + 20iogN)dBc/Hz
20kHz | <-110dBc/Hz < {-108 + 20logN)dBc/Hz
100kHz | <-114dBc/Hz < {-110 + 20logN)dBc/Hz
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70.2 R3271A/3371A Specifications

@ Freguency span
Linear span
Range
Accuracy

Logarithmic span

200Hz to 26.5GHz, Zero span
+3% (Span > 2MHz)
*5% (Span = 2MHz)

Range 1kHz to 1GHz (1, 2, or 3 decades can be selected)
Accuracy + (10% + Stop frequency X 0.1%)
® Resolution bandwidth (3dB)

Range 10Hz to 3MHz; 1, 3, 10 sequence

Accuracy +50% (Resolution bandwidth 10 to 100Hz, Digital IF)
+15% (Resolution bandwidth 100Hz to 1MHz)
+ 25% (Resolution bandwidth 3MHz, 30Hz)
Note: 30Hz at 25°C £ 10°C

Selactivity < 15:1 {100Hz to 3MHz)

Bandwidth (6dB)

< 20:1 (30Hz)

5:1 (10 to 100Hz, Digital IF) Nominal
200Hz, 9kHz, 120kHz (based on the CISPR specification)
1MHz (Accuracy 10%)

@ Video bandwidth
Range

1Hz to 3MHz; 1, 3, 10 sequence

(2) Amplitude Range

@ Measurement range

+30dBm to Average indication noise level

@® Maximum safe input
Average continuous power

+30dBm (1W)

{Input ATT =10dB)
DC input 0 [V]
@® Display range 10 X 10 div
Logarithmic 10, 5, 2, 1, 0.5, 0.2, 0.1 dB/div
Linear (10% of the reference level) /div

QP logarithmic

40dB (5dB/div)

@® Reference level range
Logarithmic
Linear

-140dBm to +60dBm (0.1dB step)
2.2uV to 223V (approx. 1% step of the full scaie)

@ input attenuator range

0 to 70 dB {10dB step)
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10.2 R3271A/3371A Specifications

(3) Dynamic Range

@ Maximum dynamic range
1dB gain compression level
to noise level

Signal to Distortion

10MHz to 3.6GHz: 130dB ~ 1.55 x f(GHz) dB

Harmonic
10MHz to 3.6GHz 85dB
> 3.5GHz 110dB
Third-Order intermodulation 90dB
> 10MHz
@® Average display noise level
{Resolution bandwidth 10Hz,
Digital IF, Input attenuator 0dB,
Average 20 times)
Frequency range
1kHz -100dBm
10kHz -110dBm
100kHz -111dBm
1MHz to 3.6GHz -{185 - 1.55 X f (GHz)}dBm
3.5GHz to 7.5GHz -130dBm
7.5GHz to 15.4GHz -123dBm
15.2GHz to 23.3GHz -116dEm
23GHz to 26.5GHz -110dBm

® 1dB gain compression
> 10MHz

-5dBm {Mixer input level)

@ Spurious response
Second harmonic distortion
Frequency range
10MHz to 3.6GHz
> 3.5GHz
Third-Order intermadulation
distortion
Frequency range
10MHz to 3.6GHz
> 3.5GHz

Image/Multiple/Qut-of-Band
response
10MHz to 18GHz
10MHMz to 23GHz
10MHz to 26.5Hz

Mixer level
-30dBm < -70dBc
-10dBm < -100dBc

Mixer lovel
-30dBm < -70dBc
-30dBm < -75dBc

< -70dBc¢
< -60dBc
< -50dBc
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10.2 R3271A/3371A Specifications
Residual response
{No input signal, input ATT
0dB, 500terminate)
TMHz t0 3.6GHz < -100dBm
300kHz to 26.5GHz < - 80dBm
{4) Amplitude Accuracy
@& Frequency response
Flatness within the band
(Input ATT 10dB)
100Hz to 3.6GHz +1.5dB
50MHz to 2.6GHz +1.0dB
3.5GHz to 7.5GHz +1.5dB
7.4GHz to 15.4GHz +3.5dB
15.4GHz to 23.3GHz +4.0dB
23GHz to 26.5GHz +4.0dB
Additional error due to band
switching +0.5dB
When the calibration signal is
used as the reference
(Input ATT 10dB) +5dB (100Hz to 26.5GHz)
@ Calibration signal accuracy -10dBm +0.3dB
@® IF gain error (After self-
calibration)
0dBm to -50dBm +0.5dB
0dBm to -80dBm +0.7dB
@ Scale indication accuracy
(after self-calibration)
Logarithmic + 0.2dB/1dB
+1dB/10dB
+1.5dB/90dB
Linear + 5% of the reference level
QP mode logarithmic +1.0dB/30dB, t 2dB/40dB
+1.0dB/40dB at 25°C £10°C
® Input attenuator switching error
{Based on 10dB; in the range
of 20 to 70 dB)
Frequency range
0 to 12.4 GHz +1.1dB/10dB step; Maximum 2.0dB
12.4 to 18 GHz +1.3dB/10dB step; Maximum 2.5d8
18 to 26.5 GHz +1.8dB/10dB step; Maximum 3.5dB
@® Resolution bandwidth switching
error 100Hz to 3MHz :+£0.3dB
(Resolution bandwidth: 300kHz | 30Hz, 10Hz 1+ 1dB
reference;after self-calibration) |10 to 100 Hz (Digital IF}  : +1.5dB
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10.2 R3271A/33714A Specifications

@ Fulse guantization error

{In pulse measurement mode:

PRF > 700/Sweep time)
Peak to peak

Logarithmic 1.2dB (Resolution bandwidth = 1MHz)
3dB (Resolution bandwidth = 3MHz)
Lingar 4% of the reference level {Resolution bandwidth < 1MHz)
12% of the reference level (Resolution bandwidth = 3MHz)
(B) Sweep

@® Sweep time

Zero span 50us to 1000s, Manual sweep
Span =200Hz 20ms to 1000s, Manual sweep
Accuracy +3%
® Trigger Free run, Line, Single, Video, TV-H, TV-V, External

{6) Demodulation

@ Specirum demoduiation
Modulation type
Audio output
Demodulation duration

AM, FM
Internal speaker, earphone jack, sound volume adjustable
100ms to 1000s

(7} Input/Output

@ RF input
Connector
impedance
VSWR
(Input ATT 2 10dB,
frequency setting)
LO radiation (average)

N-type, female {can be converted into SMA type)
500 (nominal)

< 1.5:1 (£3.6GHz} {(nominal)
< 2.6:1 (>3.6GHz) {nominal)

< -80dBm Typ
{Frequency setting 0 to 26.5 GHz, input attenuation 10dB)

® First LO output
Connector
tmpedance
Frequency range
Amplitude

SMA, female, Front panel
500 (nominal)

3.921 to 7.921 GHz
+5dBm or above

@ Calibration signal output
Connector
Frequency
impedance
Amplitude

BNC female, Front panel

25MHz % (1 *Frequency reference accuracy)
508 (nominal)

- 10dBm + 0.3dB
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10.2 R3271A/3371A Specifications

® 10MHz frequency reference

input/output
Connector
Impedance
Frequency range
Amplitude
Input range

BNC female, Rear panel
50G (nominal)

10MHz X Frequency reference accuracy

0dBm + 3dB
-5dBm to +5dBm

® 21.4MHz IF output

Connector
impedance
Amplitude

3dB bandwidth

BNC female, Rear panel
50Q (nominal)

0dBm (Typ) in full scale
= Resolution bandwidth

421MHz IF output
Connector
Impedance

Gain, Noise factor, 3dB

bandwidth
Frequency range
iMHz to 3.6GHz
3.5GHz to 8GHz
7.4GHz to 15.4GHz
15.2GMz to 23.3GHz
23GHz to 26.5GHz

BNC female, Rear panel
500 (nominal)

3dB bandwidth Noise factor Gain
{nominal} (nominal) {nominal)
> 156MHz 24dB -5dB
> 30MHz 24dB -4dB
> 35MHz 30dB -10dB
>40MHz 38dB -18dB
> 50MHz 4448 -24dB

Video output
Connector
Impedance
(AC connection)
Amplitude (75{ terminate)

BNC female, Rear panel
7580 (nominal)

Approx. 1Vp_p (Composite video signal)

X axis, 2V/n GHz output
Connector
Impedance
X axis output
2V/n GHz

BNC female, Rear panel

1k£2 (nominal), DG connection

approx. -5V to +5V
approx. 2V per 1GHz

Y axis output
Connector
Impedance
Amplitude

BNC female, Rear panel

220G (nominal)
approx. 2V in full scale

Z axis output
Connector
Amplitude
During sweep
Retrace interval

BNC female, Rear pansl

TTL level
High {evel
Low level
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10.2 R3271A/337 1A Specifications

® External trigger input

Connector BNC female, Rear panei
Impedance 10kQ (nominal), DC connection
Trigger lavel Trigger at the TTL level
@® Gate input
Connector BNC female, Rear panel
Impedance 10k (nominal)
Swesp stop During low mode at TTL leval
Sweep During high mode at TTL level
@ Probe power 4-pin connector, Front panel
Voltage + 15V, -15Y
Current Max. 180mA each

® \Voice cutput

{Demodulation audio)

Connector Small-size monophonic jack, Front panel
Power output Maximum 0.2W, 80 (nominal)
® GPIB IEEE-488, Bus connector
Plotters 19833, HP7470A, HP7475A, HP7440A, HP7550A

{8) Delay Sweep and Gated Sweep Functions

® DELAY SWEEP

Trigger Signal Source

DELAY TIME

DELAY SWEEP TIME

External trigger input (Enabled to switching the TTL level
and rise/fall slope)

VIDEO trigger (Enabled to switching the rise/fall slope)
TV-V trigger (Enabled to switching the rise/fall slope)

200ns to 1.5s
Resolution 100ns

50us to 1000s
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10.2 R3271A/3371A Specifications

® GATED SWEEP
Trigger Signal Source <F domain analysis =

Qutput trigger input (Enabled to switching the TTL level and

rise/fall slope)

Gate input (TTL level and rise slope)

IF DET trigger

(Enabled to switching the rise/fall slope, slew/ow-pass filter)

Trigger level variable on IF DET monitor

The follawing rangss can be used.

Span : 7MHz or less

input pulse width : 10048 or more

<TIME domain analysis >

External trigger input (Enabled to switching the TTL level
and riseffall slope)

Gate input (TTL tevel and rise slope)

IF DET trigger

(Enabled to switching the rise/fall slope, slew/low-pass filier)
Trigger level variable on IF DET monitor

The following ranges can be used.

input pulse width : 10045 or more

(3ATE position 300ns to 100ms
Resolution 100ns

GATE width . 1us to 1.58
Resolution 100ns

(9) Level Calibration Function {Option 10)

@ Calibration frequency range 808 MHz to 958 MHz
1420 MHz to 1520 MHz
@ Level measurement range +15 dBm to -30 dBm
@® Level measurement accuracy
Calibration tolerance +0.2 dB
Measurement tolerance +0.3 dB (1 dB, 2 gB/DIV, 25°C)

(After automatic calibration
with TOTAL GAIN)

Input attenuator 30dB, + 0.5 dB (5 dB, 10 dB/DiV, 25°C)
RBW 30 kHz, 100 kHz
ZERQO SPAN mode,
Under the average power
measurement mode

@ TOTAL GAIN calibration error | 0.01 dB/°C
depending on temperature
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{10} General Specifications
® Temperature and humidity
During operation 0°C to 50°C

When stored
Relative FHumdity

-20°C to 60°C
85% or below

@ Power source
During 100VAC operation

Voltage a0V o 132V
Power consumption 400VA at maximum
Freguency 48Hz to 440Hz

During 220VAC operation
Voltage 198V to 250V
Power consumption A00VA at maximum
Frequency 48Hz to B6Hz

@® Mass
R3271A 22kg (nominal) {Excluding optional blocks, front cover, and
accessories)
R3371A 23kg (nominal) (Excluding optional blocks, front cover, and

accessories)

® Dimensions

Approx. 177mm (Height) X 353mm (Width) X 450mm
(Depth) (Excluding the handle, legs and front cover}

(11) Tracking Generator Specifications (R3371A only)

@® Frequency range

100kHz to 3.8 GHz

@® Output level range

0dBm to -30dBm

@® Output level flatness
(26MHz, -10dBm output)

+3dB
(100kHz to 3.6GHz)

® Output level accuracy

+0.5dB (25MHz, -10dBm, 25°C £ 10°C)

@ Burn-in accuracy

+0.5dB/1dB (25MHz, 25°C £ 10°C)

@ Qutput spurious accuracy

-15dBc {at 0dBm output)

: Harmonics -25dBc (at 0dBm output)
: Non harmonics
® TG leakage -110dBm (100kHz to 3GHz)

-100dBm (3GHz to 3.6GHz)

® Power Sweep range
Setting resolution

30dB
0.1dB
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10.3 R3265AP/327 1AP Specifications

10.3 R3265AP/3271AP Specifications

(1) Frequency Characteristics

@ Frequency range

R3265AP

R3271AP

100Hz to 8GHz
Frequency band Harmonic mode (n)
100Hz to 600MHz 1
500MHz to 3.6GHz 1
3.5GHz to 7.5GHz 1
7.4GHz to 8GiHz 1

100Hz to 26.5GHz

18GHz to 60GHz (Using an external mixer; Tuning available

up to 325GHz)

Frequency band
100Hz to 600MHz

Harmonic mode (n)

500MHz to 3.6GHz 1
3.5GHz to 7.5GHz 1
7.4GHz to 15.4GHz 2
15.2GHz to 23.3GHz 3
23GHz to 26.5GHz 4

Frequency read accuracy
{Start, Stop, Center frequency,
Marker frequency)

* (Frequency reading X Frequency reference accuracy +
Span X Span accuracy +0.15% Resolution bandwidth +
10Hz)

Span accuracy  {Span > 2MHz) +3%

{Span = 2MHz) £5%

Marker frequency countet

Resolution

Accuracy (S/N = 25dB)
R3265AP

R3271AP

Delta counter accuracy
R3265AP

R3271AP

1Hz to 1kHz

+ (Marker frequency = Frequency reference accuracy +
5Hz + 1LS8D)

* (Marker frequency » Frequency reference accuracy +
BHz X N + 1LSD)

+ {Afrequency X Frequency reference accuracy + 10Hz
+ 218D}

+ {Afrequency ¥ Freguency reference accuracy + 10Hz
®x N + 2L8D)

Frequency reference accuracy

2 x 10'8 /Day
»

+
+1 %X 107 Near

Frequency stability
Residual FM (Zero span)
Drift

{(After 1 hour warm-up)

< 3Hz X Np.p/0.is8C
50kHz < Span < 2MHz, <2.5kHz X Sweep speed (min.) XN
Span < 50kHz, < 60Hz X Sweep speed (min.) XN
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@ Signal purity noise side band
R3265AP Offset f =2.6GHz f >26GHz
1kHz | < -100dBc/Hz < -95dBc/Hz
T0kHz | < -110dBc/Hz < -108dBc/Hz
20kHz | < -110dBg/Hz < -108dBc/Hz
100kHz | < -114dBc/Hz < -110dBc/Hz
R327IAP Offset f =2.6GHz f >2.6GHz
tkHz | = -100dBc/Hz <{ -95 + 20togN)dBc/Hz
10kHz | < -110dBe/Hz < {-108 + 20lcgN)dBc/Hz
20kHz | < -110dBe/Hz < {-108 + 20logN)dBe/Hz
100kHz | < -114dBc/Hz < (-110 + 20logN)dBe/Hz

@ Frequency span

Linear span Range R3265AP | 200Hz to 8GHz, Zero span
R3271AP | 200Hz to 26.5GHz, Zero span
Accuracy +3% (Span > 2MHz), +5% (Span<2MHz)
Legarithmic Range tkHz 1o 1GHz (1, 2, or 3 decades can be selected)
Accuracy +(10% + Stop frequency X 0.1%)
® Resolution bandwidth (3dB) _
Range 10Hz to 3MHz, 1, 3, 10 sequence
Accuracy +50% (Resolution bandwidth 10 to 100Hz, Digital IF)
+15% (Resolution bandwidth 100Hz to 1MHz)
+25% (Resolution bandwidth 3MHz, 30Hz)
Note: 30Hz at 25°C +10°C
Selectivity < 15:1 {(100Hz to 3MHz)

Bandwidth (6dB)

< 20:1 (30Hz)

5:1 (10 to 100Hz, Digital IF) Nominal
200Hz, 9kHz, 120kHz {based on the CISPR specification)
1MHz (Accuracy * 10%)

@ Video bandwidth
Range

1Hz to 3MHz, 1, 3, 10 sequence
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(2} Amplitude Range

@® Measurement range

+30dBm to Average indicated noise level

® Maximum safe input
Average continuous power

+30dBm (1W)

(Input ATT = 10dB)
DC input 0 [V]
@ Display range 10 % 10 div

Logarithmic 10, 5, 2, 1, 0.5, 0.2, 0.1 dB/div
Linear {10% of the reference level)/div
QP logarithm 40dB (5dB/div)

@ Reference level range
Logarithmic
Linear

-140dBm to +680dBm (0.1dB increments)
2.2uV to 223V (approx. 1% step of the full scale)

@ Input attenuator range

0 to 70dB (10dB step)
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{3) Dynamic Range

@® Maximum dynamic range
1dB gain compression level
{0 noise level

Signal to Distortion

200MHz to 3.6GHz: 129dB - 1.55 x f(GHz)dB
10MHz to 3.6GHz : 126dB - 1.55 x f(GHz)dB

R32B5AP
Harmonic
10MHz to BOOMHz 83dB
500MHz = f < 800MHz 96dB
BOOMHz < f < 1.0GHz 101dB
1.0GHz to 3.6GHz 104dB
> 3.5GHz 112dB
Third-Order intermoduiation
10MHz to 250MHz 91dB
> 250MHz 80dB
R3271AP
Harmaonic
10MHMz to 600MHz 83dB
500MHz < T < 800MHz 98dB
800MHz = f < 1.0GHz 101dB
1.0GHz to 3.6GHz 104dB
> 3.5GHz 110dB
Third-Order intermodulation
10MHz to 250MHz $1dB
> 250MHz 90dB
® Average display noise level
{Resolution bandwidth 10Hz, Digital IF,
Input attenuator 0dB, Average 20 times)
Frequency range
R3265AP
1kMz -100dBm
10kHz -110dBm
100kHz -111dBm

1MHz to 3.6GHz
3.5GHz to 8GHz

R3271AP
1kHz
10kHz
100kHz
1MHz to 3.6GHz
3.5GHz to 7.5GHz
7.5GHz to 15.4GHz
16.2GHz to 23.3GHz
23GHz to 26.5GHz

-{134 - 1.55 x f (GHz)}dBm
-135dBm

-100dBm
-110dBm
-111dBm
-{134 - 1.55 x f (GHz)}dBm
«130dBm
-123dBm
-116dBm
-110dBm

@ 1dB gain compression
> 200MHz
> 10MHz

-5dBm (Mixer input level)
-10dBm (Mixar input level)
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@ Spurious response
Second harmonic distortion
Frequency range (Fundamental) Mixer level

10MHz to 300MHz -30dBm  <-63dBc¢
250MHz = f < 400MHz -10dBm  <-70dBc
400MHz = f < 500MHz -10dBm <-B0dBc
500MHz to 1.8GHz -10dBm  <«-90dBc
> 1.75GHz -10dBm  <-100dBc

Third-Order intermodulation distortion { Mixer level
Frequency range

10MHz to 200MHz -30dBm < -65dBc
200MHMz to 3.6GHz -30dBm <-70dBc
> 3.5GHz -30dBm <-75dBc

Image/Multiple/Out-of-Band

response
R3265AP < -70dBc
10MHz to 8GHz
R3271AP < -70dBc
10MHz to 18GHz < -60dBc
10MHz to 23GHz < -50dBc
10MHz to 26.5GHz
Residual response
(No input signal, input ATT 0dB, 50Q
terminate)
R3265AP
1MHz to 3.6GHz < -100dBm
3.6GHz to 8GHz < -80dBm
R3271AP
1MHz to 3.6GHz < -100dBm
300kHz to 26.5GHz < -90dBm
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{4} Amplitude Accuracy
® Frequency response
Flatness within the band
{Input ATT 10dB)
R3265AP
50MHz to 600MHz +1.0dB
500MHz to 3.6GHz +1.6dB
Additional error due to band | +0.5dB

switching

Calibration signal as the

referance (Input ATT 10dB)

R3271AP
50MHz to 600MHz
500MHz to 3.6GHz
3.5GHz to 7.5GHz
7.4GHz to 15.4GHz
15.4GHz to 23.3GHz
23GHz to 26.5GHz

Additional error due to band

switching

Calibration signal as the

reference (Input ATT 10dB)

+3dB (100Hz to 8GHz)

+1.0dB
+1.6dB
1 1.5dB
+3.5dB
+4.0dB
+4.0dB
+0.5dB

+50B (100Hz to 26.5GHz)

@ Calibration signal accuracy

-10dBm +0.3dB

@ |F gain error (After self-
calibration)
0dBm to -50dBm
0dBm to -80dBm
@ Scale indication accuracy
(After self calibration)
l.ogarithmic

Linear
QP mode logarithmic

+0.5dB
+0.7dB

+ 0.2dB/1dB

+1dB/10dB

+1.5dB/90dB

+ 5% of reference level
+1.0dB/30dB, *2dB/40dB
+1.0dB/40dB at 25°C x10°C

@ Input attenuator switching error
(10dB as the reference;
at 20 to 70 dB)
Frequency range
R32B5AP
0 to 8GHz
R3271AP
0 to 12.4GHz
12.4 to 18GHz
18 to 26.5GHz

+1.1dB/10dB Step, Maximum 2.0dB

+ 1.1dB/10dB Step, Maximum 2.0dB
+ 1.3dB/10dB Step, Maximum 2.5dB
+ 1.8dB/10dB Step, Maximum 3.5dB
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@ Resolution bandwidth switching
error
(Resolution bandwidth: 300kHz | 100Hz to 3MHz : £0.3dB
reference; after self-calibration) | 30Hz, 10Hz : +1dB

10Hz to 100HZz (Digital IF) © *1.5dB

@ Pulse quantization error
(In puise measurement mode,
PRF > 700/Sweep time)
Peak to peak

Logarithmic 1.2dB (Resolution bandwidth< 1MHz)
3dB (Resolution bandwidth = 3MHz)
Linear 4% of the reference level (Resolution bandwidth < 1MHz)

12% of the reference level (Resolution bandwidth = 3MHz)

(5) Sweep
® Sweep time
Zero span 50us to 1000s, manual sweep
Span = 200Hz 20ms to 1000s, manual sweep
Accuracy +3%
@ Trigger Free run, Line, Single, Video, TV-H, TV-V, External

(8) Demoduiation

@® Specirum demodulation

Modulation type AM, FM
Audio output internal speaker, earphone jack, sound volume adjustable
Demodulation duration 100ms to 1000s

(7) Input/Output

@ RF input
Connector N-type female (Comvertible in the SMA type)
Impedance 508 (nominal)
VEWR {(Frequency setting, input ATT = 10dB)
{Freguency setting input < 1.5 : 1 (=3.6GHz) {nominal)
ATT =10 dB) < 2.0:1( > 3.6GHz) {(nominal)
LO radiation (average) (Frequency setting 0 to 8 GHz , input ATT 10dB)

< -80dBm typical

® First LO output (R3271AP Only)

Connector SMA female, Front pansl
impedance 500 {(nominal)
Frequency range 3.921 to 7.921 GHz
Amplitude +5dBm or above
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Calibration signal output
Connector
Freguency
Impedance
Amplitude

BNC female, Front panel
25MHz X (1 * Frequency reference accuracy)

500 (nominal)
- 10dBm + 0.3dB

10MHz frequency reference

input/output
Connector
Impedance
Frequency range
Amplitude
Input range

BNC female, Rear panel
508 {nominal)

10MHz X Frequency reference accuracy

0dBm £ 3dBm
-5dBm o + 5dBm

21.4MHz IF output
Connector
Impedance
Amplitude
3dB bandwidih

BNC female, Rear panel
50 (nominal)

0dBm (Typ) in full scale
= Resolution bandwidth

421MHz IF output
Conneclor
Impedance
Gain, Noise factor, 3dB
bandwidth
R3265AP
Frequency range
1MHz to 3.6GHz
3.5GHz to 8GHz

R3271AP
Frequency range
1MHz to 3.6GHz
3.5GHz 10 8GHz

BNC female, Rear panel
500G (nominal)

7.4GHz to 15.4GHz
15.2GHz to 23.3GHz
23GHz to 26.5GHz

3dB . .
. Noise factor Gain
?ggfﬂ‘m‘;};‘ (nominal) (nominal)
>14MHz 22dB +2dB
>30MHz 2448 -9dB
3dB : .
. Noise factor Gain
2?2?:::'? {nominal}) {nominal)
> 14MHz 22dB +2dB
>30MHz 24dB -4dB
>35MHz 30dB -10dB
>40MHz 38dB -18dB
> 50MHz 44dB -24dB

® Video output

Connector

Impedance

{AC connection)
Amplitude (758 terminate)

BNC female, Rear panel
750 {nominal)

Approx. 1V, (Composite video signal)
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X axis, 2V/n GHz output
Connector
Impedance
X axis output
2V/n GHz

BNC female, Rear panel

1k (nominal), DC connection
approx. -5V to +5V

approx. 2V per 1GHz

Y axis output
Connector
Impedance
Amplitude

BNC female, Rear panel
2208 (nominal)
approx. 2V in full scale

Z axis output
Connector
Amplitude
During sweep
Retrace interval

BNC female, Rear panel
TTL level
High level
Low level

External trigger input

Connector BNC female, Rear panel
impedance 10kQ (nominal), DC connection
Trigger lavel TTL level
Gate input
Connector BNC female, Rear panel
Impedance 10 kQ {nominal}
Sweep stop During low mode at TTL level
Sweep During high mode at TTL level
Probe power 4-pin connector, Front pane!
Voltage + 15V, -18V
Current Max.150mA each

Voice output
{(Demadulation audio)

Connector Small-size monophanic jack, Front panel
Power output Maximum 0.2W, 80 (nominal)
GPIB IEEE-488 bus connector
Plotters R9833, HP7470A, HP7475A, HP7440A, HP7550A
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(8) Delay Sweep and Gated Sweep Functions

@ DELAY SWEEP
Trigger Signal Source External trigger input {Enabled to switching the TTL level

and rise/fall slope)

VIDEOQ trigger (Enabled to switching the rise/fall slope)

TV-V trigger {Enabled to switching the rise/fall slope)

DELAY TIME 200ns to 1.5s
Resolution 100ns
DELAY SWEEP TIME 5045 to 1000s
® GATED SWEEP
Trigger Signal Source < F domain analysis >

Output trigger input (Enabled to switching the TTL level and
rise/fall slope)

Gate input (TTL level and rise slope)

iF DET trigger

{Enabled to switching the rise/fall slope, slew/low-pass filter)
Trigger level variable on IF DET monitor

The following ranges can be used.

Span : 7MHz or less

Input pulse width : 10045 or more

< TIME domain analysis >

Externai trigger input {Enabled to switching the TTL level
and rise/fali slope)

Gate input (TTL level and rise slope)

IF DET trigger

{Enabled to switching the rise/fall slope, slew/low-pass filter)
Trigger level variable on IF DET monitor

The following ranges ¢an be used.

Input pulse width : 10048 or more

GATE position 300ns 1o 100ms
Resolution 100ns

GATE width tus to 1.8s
Resolution 100ns
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(9} General Specifications
@ Temperature and humidity
During operation 0°C to 50°C

When stored
Relative Humidity

-20°C to 60°C
85% or below

® Power source

During 100VAC operation
Voltage
Power consumption
Frequency

During 220VAC operation
Voltage
Power consumption
Frequency

20V to 132V
400VA at maximum
4BHz to 440Hz

198V to 250V
400VA at maximum
48z to 66Hz

® Mass

23kg (nominal) (Exciuding optional blocks, front cover, and

accessories)

® Dimensions

Approx. 177mm (Height) X 353mm (Width) X 450mm
{Depth) (Excluding the handie, legs and front cover)
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A.1 Glossary

APPENDIX

A.1 Glossary

{F Bandwidth
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-1(a)).

The BPF characteristics should be set according to the sweep width and the sweep speed used for
the waveform. This spectrum analyzer sets the optimal value according to the sweep width. In
general, smaller bandwidths inprove resolution. Therefore, the resolution of the spectrum analyzer can
be expressed by the narrowest IF bandwidth (See Figure A-1 {b)).

B A

@ 1T Bandwidth b Resoliuticon

Figure A-1  IF Bandwidth

Electromagnetic compatibility (EMC)
The ability of a system to opetate without producing or being affected by electromagnetic interference.

Electromagnetic interference (EMI)

Electromagnetic interference (EMI) is a disturbanse 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 pertinent rew). Modern circults are designed to produce as little EM energy as possible,
but since the EM can not be completely eliminated. the cabinets containing EM-can not equipment are

shielded to exciude EMI.
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A.1 Glossary

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 input attenuator, and displayed in dBm or -

dB,. The absolute accuracy of this display is the reference level accuracy.

geference Level

A N S

L.

Figure A-2 Reference Level

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 called gain compression, and
is a expresses the linearity of the input signal range. Max gain compression is 1dB.

Maximum Input Sensitivity

This is maximum sensitivity of the spectrum analyzer to dstect signals. The sensitivity is affected by
the noise generated by the spectrum analyzer itself and depends on the IF bandwidth. The maximum
input sensitivity is normally expressed as the average noise level in the minimum IF bandwidth of the
spectrum analyzer.

Maximum Input Level
This is the maximum level allowed for the input circuit of the spectrum analyzer. The level can be
modified by the input attenuator.

Residual FM

The short-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 expressed by p-p. This also
determines the measurement limit value when measuring the residual FM of the signal .
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Residual Response

Residual response is a 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.

Quasi-Peak Value Measurements

In radic comrmunication, 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 quasi~peak value measurements,and are
detarmined by JRTC specifications (in Japan) and CISPR specifications (international).

Frequency Response :

This term represents amplitude characteristics (frequency characteristics} for a given frequency.

In the spectrum analyzer, frequency response means the frequency characteristics (flainess) of input
attenuator and mixer for the input frequency, and is given in A dB.

Zero Span
The spectrum analyzer sweeps at any frequency along the horizontal axis as the time axis but will not

sweep in zerc span mods.

Occupied Bandwidth

Moduiation 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-3).

Deecupied Bandwidth

7 o9y

veo.sr M

- i
0 I'L FC

Frequency

Figure A-3 Occupied Bandwidth
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A.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

Adjacent spurious

Non-higher Harmonic spurious :

Spurious Response

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 measure higher harmonic distortion.

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.

This is a spurious signal of a certain inherent frequency
generated by the spectrum analyzer itself. This is also called
residual response.

This is distortion caused by the higher harmonic spurious 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-4 , 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 obiained.

i I |

- 10 l Eundamentay ——+—!——

-20 — — e &7 QAT order
\)JSpia_\"BOi i / ‘ 5 Harmonics
level -40 /] SIRT/ SRR

-30 ¢ ! ;
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ST |70 4k | A —

90 ek ;

— Harmonics-

DA SO N S SN S U R R

-60 40 20 0 +20  dbBnm
Taput level
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I

Figure A-4 Spurious Response
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A.1 Glossary

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. To
compensate for this, the sideband of the analyzer itself 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 at 20kHz apart from the carrier. The noise level is
normally expressed by the energy contained in the t1Hz bandwidth. (See Figure A-5 (b). )
f 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 about 10 log 1Hz/1kHz [dB] ,
ot about 30dB; consequently, it is expressed as -100dB/Hz at 20kHz apart from the carrier
when the IF bandwidth is tkHz.

120 i 20kHz

Figure A-5 Noise Sideband
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A.1 Glossary

Resolution Bandwidth Selectivity
The band pass filter normally attenuaies Gauss distribution instead of so-called rectangular
characteristics. Consequently, if two adjacent signais of different sizes are mixed, the smaller signal
"hides” at the tail of the larger signal (See Figure A-6). Therefore, the bandwidth at a certain
attenuation range (60dB) should also be defined. The ratic between the 3dB width and 60dB width is
expressed as the bandwidih selectivity.

fy77,\ .

@ Separatisn of by ¥ Fitter
Signats at Selectivity
Differont levels

Figure A-8 Bandwidth Selectivity

Bandwidth Accuracy

The bandwidth accuracy of the IF filter is expressed by the deviation from the nominal value of the
3dB-owered point. This efficiency has almost no effect on measurement of normal signals of
continuous level, but it should be taken into consideration when measuring the level of a noise signal.

Bandwidth Switching Accuracy

Several IF filiers 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 one and the same signal, an
error is generated for the difference in loss. This error defined as the bandwidth switching accuracy.

! dB@ - - f]'\

)

Figure A-7 Bandwidth Switching Accuracy
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A.1 Glossary

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 aftenuation amount.

in FigureA-8 , the value of signal E, received at the receiver {spectrum analyzer input} is identical to
that of Ep if Eg is transmitted to the receiver without impedance mismatching. If the signal is
compretely reflected due to mismatching of the receiver and returned to the transmitter, the ratio of
reflection, i. e. , the reflection factor can be expressed as follows, assuming ER as the reflected wave
size:

Reflection factor I' = Reflected wave ER / Progressive wave ko

Return loss (dB} = 20iog ER / Ep [dB]

VBWR=(Eg + ER)/(Eg ~ ER)

The relationship to the reflection factor will be:

VSWR = (1+ [{I'| y(1-|T 1)

The VSWR will be in the range 1 to . The matching state is improved as the value approaches 1.

(Signal o be measured) Spectrum analyzer
Transmitter < Receiver
Eg E,
Progressive Reflected
wave wave

Figure A-8 V3WR

Y1G-tuned Oscillator

This was first reported by Griffiths in 1946. Garnet ferrites such as YIG (Yttrium-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 electronic tunig, changing the current
exciting the slector magnet that generates direct current magnetic field. YIG crystals are used in the
local sweep generator of the spectrum analyzer and in other devices such as autc microwave
frequency counters.
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A. 2 dB Conversion Formulas

Definitions
0dBV = 1Vrms
0dBm = lmW

0dBpV = 1pVrms
(OdBpw = 1pW
Conversion formulas

IR =50:

dBV = (dBm - 13dB)

dBuV = (dBm + 107dB)
dBpVemf = (dBm + 113dB)
dBpw = (dBm + 90dB)

Examples

Converting 1mV into dBuV:

Converting OdBm into dBpV:

Converting 60dBUYV into dBm:

YdBV = 20log %

YdBm = 10log ﬁfl‘l’\‘g{

YdBuY = 20log ﬁf‘}’

XpW
1pW

YdBpw = 10log

IfR =75

dBV = (dBm - 11dB)

dBpY = {dBm + 109dB)
dBuVemf = (dBm + 115dB)
dBpw = (dBm + 90dB)

, ImV
Wog MY
20log i

0dBm -+ 107dB = 107dBpV(R = 50Q)
0dBm + 109dB = 109dBuV(R = 750Q)

= 20log 10% = 60dBLV

60dBULY - 107dB = -47dBm(R = 50
60dBULY - 109dB = -49dBm(R = 752)

20iog L0V/m_

Converting 10V/m into dBpgV/m: TWv/m = 140dBpvV/m
Relationship between dBm and Watt
+50dBm | +40dBm | 430dBm | +20dBm | +10dBm | +0dBm -10dBm | -20dBmt | -30dBm
160W 10W W 100mW H0mwW ITmW 0.1mW 0.0lmW | 0.00lmW
A-8 Jun 1/99




R3265A / 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
A.3 Menuy Lists
A.3 Menu Lists
CENTER FREQ FREQ SPAN
5 - B o o
,,,,,,,,, O A S N S A SN EOR S S
CCFOSTEP | | POSI BIAS: | | AVG.LOSS | INPUT/ CONF LR LIN SPAN
L AUTO/MNL | Lo ON/OFT MODIFY
. FREQ OFS NEGA BIAS | INSDRT FULL SPAN
ON/OFF : ON/OFF
AMPTD - | LOSS:FREQ i— | CURSCR LOG SPAN
CORRECT | EDIT CHANGE
MIX INT BAND . LOSS:FREQ DELETE ZERQ SPAN
SELECT ON/OFF
MIX BXT ©' . RAND LOCK | TABLE
! ON/OFE INIT
10MHz REF SIGNAL 1D - L%l MULTI
INT/EXT ON/OFE . @ SCREEN
31 MULTI S1GNAL RETURN RETURN CANCEL LAST SPAN
. SCREEN SBARCH
START sTOP REF LEVEL CPL
o ] o
_________ [ A R e AU TSN SN e S
| PREQ CPS | | PREQ OFS | dB/div dBa X ] RBW i | i MINATT ;
L ON/OFF ON/OFF '\ ON/OFF
LINEAR i~ dBn¥ X 2 VBW - RB:SPAN
. ON/OFF
DNITS  =— | dBuV X 5 SWP VEW: REW
ON/OFF
REF OFS | d8 u Venf x 10 ATT DIGTAL IF
ON/OFF 1/2/0FF
LOW NOISE dzpW AUTO
ON/OFF
VOLTS ALL AUTO
1 MOLTE 10 MOLTD  #1 . MULTI WATTS NEXT MENU i~ | PREV MENU
| SCRIEN . SCREEN SCREEN =
%1 : MULTI-SCREEN menu is displayed only when
the spiit-screen (2 sections) mode is selected. A-9 Jan 20/4
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A.2 Menu Lists

| 7_ o
________ b S R T
TRIG AN/ CONT
SWP
TRACE = VOLUME MANUAL
DET SWP
SWERP —— | | MR PAUSE: SINGLE
MODE TINE SHP
SOUND  i—-— | SQUELCH
: ON/OFF
DSP LINE AM AGC WINDOW
ON/OFF ON/OFF Swp
| ARTRICIAL —— RESET
| ANALOG SWP
NEXT MENU - SOUND . MR PAUSE :
: OFF ON/OFF
ffffffff | R S
. CHAR DSP X AXIS | ART AMLG
. ON/OFF ON/ORF
. GRATICULE : 1.0, SWP CONTINUE
. ON/OFF | 2V/Gliz /PAUSE
FREQ DSP RATR
ON/OF% 20
INPUT MKR
RF/P1 ON/ORF
INPUT L e
50/75 Q 1720
| REAR PML | AY/AY
- ouTPuT CORSOR |
RETURN PREV MENU

A-10

PDSI*NBGA FEEE RUN
D L
""" o Voo
CswRs TV
""" B
,,,,,,,,,,,,,,,,,,, o
"""" suorE
i

{ CURSOR
ON/OFF

. X CORSOR

L ONORMAL

AN

. Y CURSOR
| NORMAL

Y CURSOR
: A H

Jan 20/94



R3265A / 3271A SERIES
SPECTRUM ANALYZER

INSTR

UCTION MANUAL

A3 Menu Lists

NORM
" A
| o
[ T B A .
WRITR MIN HOLD | NORM A AVG A
A A ON/08F SRT/STP -
VIEW AXCEB | i DSPLING : i AVGA |
A © | ONJORF | i PSB/CONT |
BLANK AR oA Pl NORMA L AVGA
A P | | SAVE CORR: | CONI/ONLY |
MAX HOLD B-A —A | INSTANT | |
A : NORM A
AVG A-DL—A
A i
%20 MULTI NORMALIZE
. SCREEN A
© NEXT MENU —— | PREV MENU . RETURN RETURN
!
y w
,,,,,, S R S I . A
WRITE MIN HOLD NORM B AV B
B B ON/OFF SRT/STP
VIEW AXCEB | | i DSPLING | i AVGR
B . ON/OFE | i PSE/CONT |
BLANK AR oA © |0 NORHB ;i AVGE
B © SAVE CORR: | CONT/ONLY |
MAX HOLD B-A —A INSTANT ©
B NORM B ¢
G — B-DL—B
B
§2 0 MILTI | NORMALIZE
. SCREEN B
NEXT MENU :-~— | PREV MENU ; RETURN RETURN

A-11

DEFINE

GROUP
ACTIVE

MEMBER
ACTIVE

. INITIAL |
P GROUP

ALL ;
INITIAL
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A ] or 1 B
P
*2 s T I AL o
MLTL  — 1 A/ 700M
SCRREN POSI/WID
oo PEAK
F-domain Who
. -domain/ i NEXT
¢ P-domain : WO
GATED  — RIGHIT
SWBEP Wy
DELAYED - LEFT
SWEEP WD)
| MENU LOCK
ON/OFF
NORGMAL RETURN
SCREEN
(. ] 1 _ m_l
,,,,,,,,, b [t [ [ b
TRIG  — ; VIDEO SOURCE FREE RUN BXT TRIG |
L EXT
DELAY Y-y SODRCE  —— VIDED GATE [N
TIME INT
. DILAY EXT GATE Y-y
SWP TIME POSI
| STEP SIZE GATE IF DET
- AUTO/MNL | WIDTR THRU/LET
| DELAY SWP GATED SWP | IF MONIT
ON/OFF ON/OFF ON/ORY
FULL FULL
SCREEN SCREBN
DELAY SLOPE +/- GATED SLOPE +/- SLOPE +/- |
OFF ORF =

A-12
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ON
B
R S e S b
NORMAL MKR ON 5 dp dBn/Hz i CNT RES . | NORMAL
MER DOWN 1 ki WKR
A MR PEAK X db dBuT/V Ha CNT RES | i A MR
SEARCH LEFY 100 Kz |
CCUNTER | —— AUTO X dy dBe/Hz CNT RES | | FIXED MKR
PEAKING RIGHT 10 Hz ;0 ONOFT |
SIG TRK MANUAL ¢ REL/ABS.L: | FIXED MKR CNT RES /A MR
ON/OFF PRAKING | | ABS.R . i PBAK 1 Hz 0N/ OFF
Noisg/ —— : DSP LEVEL : Xdy/ | | FREQ ONT | |
X Bz . REL/ABS REF MR | i /MKR ONT
dB DoWN ——-1 | © DSP POSI REE MER |
: ~UP/LOW PEAK,
NEXT MENU ———— : PREV MENU : RETURN CONT DOWN - | NOISE/ilz COUNTER
: = ON/QF OFF OFF
MULTEMKR
PEAK NIKR — "BUIFT |+ | ON
| [
[ WU D S A I S (-
NEYT PX CONT PK | | MKR — CF MR - MRR £
ON/OFF . MKR STEP ON/OFF
NEXT PK : PEAKA CMKR -+ REF{ | | MERA- MKR O
RIGHT /Y ' - 1§ MR STEP
NEXT PE . NORM/UP ¥KRA > MR STEP ACTIVE
LEFT /LOW SPAN - AUTO/MNL MKR
NRXT PK | PRAK LIST MER — - MR LIST
MAX/MIN ON/OFF CF STEP - ON/OFF
MIN 3RD ORDER | | MKRA—
MEASURE | | CF STEP
NEXT MIN MERA >
CF
NEXT MENU — | PREV MENY NEXT MENU — | PREV MENU
A-13 Jan 20/94
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‘ SAVE
RECALL SHIFT |+ | recaw
WW ]

_________ S I S SO T Z R A S
RECALL | | i RECALL ! SAVE DEFAULT TRACE CAPS SAVE
EXBCUTE | RYECUTE | BXECUTH SET LOCK ON BXECUTE

Lo CHANNBL  — ANTENNA @ CAPS

CLIST LIST CORR LOCK OFF

SAVE DELET: | | NORMALIZE @ |  MARK DELETE
TITLE L CORR
WRITE | LIMIT SPACE
PROTECT LINE
SAVE L0SS
ITEN TABLE
LABEL
CLEAR
FAST PREV MENU : NEXT MENU | ——— | PREV MENU: | PREV MENU: . RETURN PREY MENU |
NORMAL : = : | :

A-14
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MW EMC
BHIFT [+ | © BHFT |+ | 1
] ]
_________________ T [ P 7
LOCATE COMBAS WDO | FIBLD STRi | | BN [ ANIEWNA - INPUT/ . DIPOLE
X/Y © START | g AUTO : WODIFY
WO A | MBASWDO (i @P B ANTENNA +—— | INSERT LUG PERD
XY STOP : 200 Hz CORR OR/OFF
.................... § ot .____..,",,,,,,,,,1‘ S R, e S R
ABSULUTE = | MBAS WDO | § MBAN —— BW 0 ANT CORR | CURSOR TR17203
DATA . UPPER 9kHz | | CH/OFT CHANGE
swp | MEAS WOO PEAK  © B LVL CORR DOLETE
NORM/WDO LOWER 120 WHz © | ON/OFT
NORMAL 30 W TABLE -
1 Mz INIT
: | P-DOMAIN —
LNT LINE :
MEAS DO RETURN RETURN RETURN RETURN ANTENNA |
GRY OFF
¥2: ~ Only when the previous menu
is PEAK,BW iMHz is displayed.
......... U T S AT 2O SR
LIMIT | 0 INPUT/ CONFE 1 RM CONF TRH
LINE 1 | i MODIFY
LIMIT §WJ . INSHRT
LINE 2§ | ON/GET
FREG CURSOR
ABS/REL CHANGE
LEVEL . PELETE
ABS/REL
SHIFT | TABLE
PREQ/LVL : INIT
LIMIT 1 TABLE -
ON/GTR COPY
LIMIT 2 RBTURN CANCEL CANCEL
ON/OFF |
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UTIL
ShiFT |+ | 2 FSHIFT |+ | 3
I S L S b ( I
YBAR OBw ADS 2 LIMIT B 1)) VA
LINE 1 MOBIFY
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, b
MONTH | ADJ SETUP i | i T-DOMAIN Lt i INseRT
. Clt SP/BS L OINT LiNg LINE 2 ON/OFR
DAY ADJ PORER  — TIHE CURSOR
POINT MEAS ABS/REL CEANG
HOUR ADJ i LEVEL DELETE
GRAPH ABS/REL |
MIN ADJ GRAPH | | | IMT LINE — SHIFT | TABLE  —
OFF | PASS/FAIL TIME/LYL | INIT
SEC ADJ PEAK Y NQST FLT — LIMIT 1 TABLE
| O/ OFF COPY
0N(1/2/3) NEXT PREV LIMIT 2 RETURN
/ OKp MENU MENU ON/OFF
MEM CD
"SHIFT i+ | 4
E _
R i
CLOAD i CONPIRM | VNQST FLT! TRACE AVG CONFIRM
MENU ON/OFF A/B TiMES
STORE PRESET CONT P/F | AVG POWIR
WEND JDC MOLE ON/ORY ON/OFF
| PRESEY | iPASS/TAIL | TOTAL PAR |
' NABC MODE  BYRCUTE | ON/OFF
L0AD SYM RATE !
BACKOP | | i/t
STORE  — | ROLE FACT
BACKUP a
CARD  — | CANCEL RETURN ~ RETURN RETURN CANCEL
FORMAT | | ; 3
"""""""""""""""""""""""""""""" A-18 T T Jan 20784
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OPTION

TR M M J/ Tttty _‘:“j](‘ ey 7.’""'"' Tttt
©BASIC XU | i DBNSITY © i BAUD i | | INTERVAL | : CONTROL . *!
C CONTROL | | | | LOWMIGH @ | E : | | ADDRESS |
GATED | | | | S DATA .| MASTER/ | *!
SWEEP i | | | P LENGTH | | Dl slavE
DRLAY || ALK/ | 0 STOP | OPEK | . MEAS MOD
SWEEP i | | : ADRSOL { | BIT i | : 1| ACCURACY
LGPIB OMOND G | | DpaRITY | CLOSE i | EPIRB | *?
AT/l2 | L L] Sl Moo |
SETUP -~ | | L LW
SI0 | { | CONTROL
C PRINTER —— | PRINT | : DEVSH | | | CONNECTED | *'
| ©© CANCEL | IMAIN/CONT | | | | ¢ HosT
WEXTMENU . i PRINT | NET MENU i) i PREV MBNU | | | PREV MENU
i N . EXECU’I‘E 1 . 1 . H H H
CAL
BHIFT |+ | 7
B
11: Available only when the controiler function is installed.
ﬂ ¥2: Available only for R3271MS.
CAL ALL | INPUT
| ATT

TOTAL i | | IF STEP
GAIN  © | AP
BACH —{ RBW
ITEM i SWITCH
. FREQ CORR: | LOG !
ON/OFF | | LINEARITY :

| CAL CORR | . AMPTD

ON/OFF | & MAG
CAL SIG | |  PBH
LBVEL |

' CAL FRRQ |

. REF |
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A3 Menu Lists

PLOT
BHFT |+ | 8
R
PLOTTER | | i PAPER
VP3| o S
PLOT PEN
HODE
TABLE | | | PLOT
© | ¢ DEVISION
PLOT =  LOCATION
RORY =

L LocATE |
b AUTO/MBL

PLOT 1 ITAIR/
CANCRL : © ADRS 05

PLOT ©  RETURN

e

CAPS

LOCK ON

CAPS

LOCK OFi

A-18
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TG
|
’ ,,,,,,,, T e T e U S
MAG J START ! : REF.LINE | . oUTPUT
— 1 LpvEL L ON/OFR | - LEVEL
POWER | ostop LYK dB
SWEEP . LEVEL |
SWEEP ! . UFFSET
TIME :
| SMOOTHING |
ON/OFF
COTHROUGH - RER.LDNE ——
. CORRBCT t : :
CAL PxdB MKR
TG OFF - PREV MENU  PROV MEND PREV MENU

LEVEL | CTHRU CORR . PxdB CONT |
CAL | - EXECUTE . EXBCUTE

PHR LIN | THRU CORR | | Pxdb MER |
CAL L ONOFF L ON/OFF

 LEVEL CAL
. ON/OFF

. PAR LIN
ON/OFF

| FREQ AUTO
. ON/OFF
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A4 List of Messages

This appendex lists and explain the messages that may appear on the analyzers screen.

Message

Description

*A/D calibration failure”

A/D calibration failed.

*All copied” All iterns have been copied.
(NOTE message)
" All deleted” All items have been erased.

{NOTE message)

* Antenna carrection mode is OFF”

The antenna correction mode is off,

»Calibration error of AMPTD MAG”

An error was detected in the AMPTD
MAG.

»Calibration error of IF STEP AMP”

An error was detected in the IF STEP
AMP.

”Calibration error of INPUT ATT”

An error was detected in the INPUT ATT.

*Calibration error of LOG LINEARITY”

An error was detected in the LOG
LINEARITY.

»Calibration error of RBW SWITCH"

An error was detected in the RBW
SWITCH.

»Calibration error of TOTAL GAIN"

An error was detscted in the TOTAL
GAIN.

" Calibration signal not detected”

The calibration signal couid not be
detected.

*Cannot save in this memory area”

The anaiyzer cannot save in this memaory
area because the area is write-protected.

"Cannot select Trace B while Limit Line
On!l

The B trace cannot be selected because
limit line 1 or 2 is on.

»Caution!! Freq. & Plug-in corr. data
abnormal”

The correction data has been destroyed.

*Gompleted”
(NOTE message)

The default value setting for IP is
completed,

*Conversion loss mode is OFF”

The conversion loss mode is off.

"Do you really want to initialize Memory
Card?”
(REQUEST message)

The system makes sure you really want
to initialize the memory card.

Do you really want to load Backup
data?”’
(REQUEST message)

The systern makes sure you really want
io load the backup data.

A-20
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Message

Description

"Do you really want to store backup
memory?”
(REQUEST message)

The system makes sure you really want
to load the backup data to the card.

*File Access complated”
(NOTE message)

File access is completed.

"Freq. domain data exists, do you really
want to delete it?”
(REQUEST message)

The system makes sure you really want
to delete the frequency domain.

*Limit lins vol. 1 is OFF”

Lirit fine 1 is off.

*Limit line vol. 2 is OFF”

Limit line 2 is off.

*Marker is inactive”

No marker is active.

*Memory Card
Access error (Parameter)”

Access failed due to incorrect internal
parameters.

“Memaory Card
Access error (RAM check)”

Access failed due to memory card RAM
error.

”Menrmory Card
Access failed {Antenna data)”

The antenna data cannot be accessed.

*Memory Card
Access failed {Limit 1 data)”

The limit line 1 data cannot be accessed.

"Mernory Card
Access failed (Limit 2 data)”

The limit line 2 data cannot be accessed.

?Memory Card
Access failed (Loss data}”

The conversion loss data cannot be
accaessed,

*Memory Card
Access failed (Menu data)”

The menu data cannot be accessed.

"Memory Card
Access failed (Norm. A data)”

The Normalize A data cannot be
accessed.

*Memory Card
Access failed (Norm. B data)”

The Normalize B data cannot be
accessed.

"Memory card
Access failed {Setting Data)”

The setting data cannot be accessed.

*Memory Card
Access failed (Soft Protect)”

Access failed due to soft protect (file
attribute, etc.).

*Memary Card
Accass failed (Sum data)”

The check sum data cannot be accessed.

”Memory Card
Access failed {Trance A data)”

The A trace data cannoct be accessed.
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Message

Description

*Memory Card

Access failed (Trace B data)”

The B trace data cannot be accessed.

"Mernory Card
Card access error (FAT)”

Access failed due to a file area tabie
error.

*Memory Card
Card access error (LAT)”

Access failed due 1o a user area table
error.

*Memory Card
Data entry overflow”

The saved data exceeds the memory
card's capacity.

”Memory Card
Deleted”
{NOTE message)

The memory card has been cleard.

*Mernory Card
Deletion error (Parameter)”

The memory card cannot be cleared due
to a parameter error.

”Memory Card
File Access completed”
(NOTE message)

The soft menu or the BACKUP MEMORY
data has been stored or lpaded.

*Memory Card
File not found”

The file specified could not be found.

"Memory Card
File type unmatched”

The file type did not match.

"Memory Card
Init. error {Card size)”

Initialization failed due to incorraect
memory card size,

*Memory Card
Init. error (Parameter)”

Initialization failed due to incorrect internal
parameters.

"Memary Card
Init. error (RAM check)”

Initialization failed due to faulty memory
card RAM.

"Mermory Card
Init. error {System Protect)”

The system card cannot be initialized.

"Memory card
Initialized”
{(NOTE message)

Initialization is complete.

*Memory Card
Memory Card full”

The mernory card is full.

”Memory card

Not enough memory, 64KB is required”

The memory card capacity is insufficient
to back-up the storage.

"Memory Card
Not Initialized”

The memory card has not been initialized.

*Memory Card
Password unmatched”

The password was incorract.

A.22
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Message Description
*Memory Card The product code of the memory is
Product code unmatched” unmatched.
”Memory Card Write failed due to write protect.
Write failed {Write Protect)”
" Memory protected” The protected file cannot be accessed.
"Memory table full” The memory table is full.
*Multi marker list or Label cannot be despiayed because the
next peak list is ON” multi marker list or next peak list is
displayed.
*No multi marker list or No multi marker list or no next peak list is
no next peak list” displayed.
"No peak point” No peak point can be retrieved.
*Not available in QF, MEAN or PEAK This function is not available in QP,
mode” MEAN, or PEAK mode.
"Not available in A avg or A min mode” This function is not available in MIN

HOLD A or AVG A mode.,

"Not available in A max or A avg mode” This function is not available in MAX
HOLD A or AVG A mode.

“Not available in A max or A min mode” This function is not available in MAX
HOLD A or MIN HOLD A mode.

"Not available in B avg or B min mode” This function is not availavie in MIN HOLD
B or AVG B mode.

"Not available in B max or B avg mode” This function is not availavie in MAX
HOLD B or AVG B mode.

*Not available in B max or B min mode” This function is not availavle in MAX
HOLD B or MIN HOLD B mode.

"Not available in Blank Trace” This function is not available when trace
mode is set to BLANK.

"Not available in Cont. dB Down mode” This function is not available when
Continuous dB Down mode is ON.

”Not available in Counter mode” This function is not available when
Counter mode is ON.

”Not available in Diagital IF mode” This function is not available when the
display is set to FFT mode.

*Not available in Ext. Mixer mode” This function is not available in Ext. Mixer
mode.

"Not available in High Speed A/D” This function is not available in HIGH

SPEED A/D mode.
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A.4 List of Messages

Message

Description

”Not available in Linear scale”

This function is not abailable in linear
scale display mode.

"Not available in Log Span mode”

This function is not available LOG SPAN
mode.

*Not available in Manual Sweep mode”

This function is not available in MANUAL
SWEEP mode.

*Not available in Noise/Hz modeg”

This function is not available in Noise/Hz
mode. '

" Not available in QP mode”

This function is not available in QP mode.

"Not available in QP or MEAN mode”

This function is not available in QP or
MEAN mode.

*Not available in Signal Indent mode”

This function is not available in SIGNAL
INDENT mode.

”Not available in Zero Span mode”

This function is not available in ZERQO
SPAN mode.

“Not available on baseband frequency*

This function is not available whil the
marker is on the base band.

"Not available while Signal Tracking”

This function is not available during
SIGNAL TRACK executicn.

”Not available
Antenna correction is ON”

This function is not available in ANTENNA
CORR mode.

”Plotter is busy or inactive”

The plotier is busy or inactive.

*RAM broken (Backup Memory)”

The backup memory RAM has been
destroyed.

"RAM broken (Memory Card)”

The memory card RAM has been
destroyed.

"Set up data is insufficient
Please enter ADJ set up”

No AD.J SET UP data is set, or is set
incorrectly.

¥ System busy”
{(NOTE message)

Another process is being executed. The
analyzer is busy.

"Time domain data exists, do you really
want to delete it?”
(REQUEST message)

The system makes sure you really want
to delete the time domain data.

"VCO calibration failure”

VCO calibration failed.

A-24
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A4 List of Messages

Message

Description

"Vertical scale factor not correct
Select 10 dB/div scale”

The reference scale must be set to
10dB/div for this function to execute.

"10MHz reference fixed”
(NOTE message)

The reference data is fixed.

”Not available in magnitude mode”

This function is not available in
MAGNITUDE mode.

"Not available in power sweep mode”

This function is not available in POWER
SWEEP mode.

*TG output signal not detected”

TG output signal was not detected.

"No correction data
Piease execute "CAL ALL", again”

Correction data is not given. Execute
"CAL ALL" again.

»Correction data is invalid
Please "PWR LIN CAL”, again”

Correction data is invalid.
Execute "PWR LIN CAL" again.

»Correction data is invalid
Please "LEVEL CAL”, again”

Correction data is invalid.
Execute "LEVEL CAL" again.

*Calibration error of PWR LIN CAL”

Error was occurred in PWR LIN CAL.

»Calibration error of LEVEL CAL”

Error was occurred in LEVEL CAL.

* Calibration error of FREQ CAL”

Error was occurred in FREQ CAL.

A-25*
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Preface

PREFACE

The part 2. appends 4 chapter and 5 chapter of the R3265A/3271A maintenance manual for the

calibration and the adjustment.

When you maintenance, refer to the R3265A/3271A maintenance manual.

R3265A/3271A maintenance manual
configuration

This manual part 2. configuration

INTRODUCTION
SPECIFICATIONS

THEORY OF OPERATION

PERFORMANCE TEST

p 4. PERFORMANCE TEST

ADJUSTMENT
TROUBLESHOOTING
REPLACEABLE MECHANICAL PARTS

REPLACEABLE ELECTRICAL PARTS,
LOCATION AND CIRCUIT DIAGRAMS

P 5. ADJUSTMENT
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4.1 Introductory Description and UUT Performance Reguiremenis

4. PERFORMANCE TEST (CALIBRATION)

4.1 Introductory Description and UUT Performance Requirements
This procedure describes the performance test of the spectrum analyzer R3265A/3271A.

The unit being test will be referred to herein as the UUT {Unit-Under-Test).

WUT Environmental range : TEMP. 20°C to 30°C  RH 85% or less
UUT Warm-up/Stabilization period requirements  : 60 minutes
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4.1 infraductory Description and UUT Performance Requirements

Table 4-1 UUT Performance Requirements (1 of 5)

Unit-Under-Test
(UuT)
Parameter/Function

Performance Specifications

Test Method

1. Frequency
Readout Accuracy
and Frequency
Countor Marker

Frequency Readout Accuracy:
< + [Counter Frequency X Frequency Reference
Accuracy) + (Span X Span Accuracy}
+(0.15 X RES.BW) + 10 Hz]

Signals are input from
the SG where high-
precision fraguency
standard is set as the

Accuracy. reference frequency
Span Accuracy: for measurement.
Span>2 MHz + 3%
Spanz2 MHz £5%
Marker Frequency Counter Accuracy.
< + [{Marker Frequency X Frequency Reference
Accuracy) + (5 Hz X N) + 1LSD]

2. Freguency Frequency: <1x10 7 /year The frequency of CAL
Reference Output <2x1078/day OUT signal locked to
Accuracy. the internal 10 MHz

reference is measured
with the counter.

3. Residual FM Residual FM: <3 Hz X Np-p/0.1 sec Highly stabilized

signals are input for
measuremsnt.

4. Frequency Drift

Frequency Drift:
2.5 kHz X Sweep Time (min.) XN
(50 kHz < Span=2 MHz)
60 Hz X Sweep Time (min.) XN
{Span=450 kHz)

Highly stabilized
signals are input for
measurement.

5. Noise Sidebands

f=2.6 GHz:
1 kHz offset< — 100 dBc/Hz
10 kHz offset< — 110 dBc/Hz
20 kHz offset< —110 dBc/Hz
100 kHz offset< — 114 dB¢/Hz

f>2.6 GHz:
1 kHz offset < (—95 + 20 logN) dBc/Hz
10 kHz offset<{— 108 + 20 logN) dBc/Hz
20 kHz oftset < (— 108 + 20 logN) dBc/Hz
100 kHz offset < (— 110 + 20 logN) dBc/Hz

Good noise sideband
signals are input for
measuremeant.

6. Frequency Span
Accuracy

Linear Span:
< +3% (Span>2 MHz)
< +5% {Span=2 MHz)

Log Span:
+ (10 + Stop Frequency X0.1%)

Signals at two
frequencias according
to each span are input
{o measure the
difference between
the frequencies.
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4.1 Infroductory Description and UUT Performance Requiremernts

Table 4-1 UUT Performance Reqguirernerts (2 of 5)

Unit-Under-Test

{(JUT} Performance Specifications Test Method
Parameter/Function
7. Resolution Range Accuracy: CAL OUT signals are
Bandwidth 10 Hz to 3 MHz 1, 3, 10 sequence input for
Accuracy and +15% 100 Hz to 1 MHz measurement.
Selectivity +25% 30 Hz (26°C £10°C), 3 MHz
+50% 10 Hz to 100 Hz nominal {digital [F)
Selectivity (—60 dB/—3 dB):
<15:1 100 Hz to 3 MHz
<20:1 30 Hz
5:1 10 Hz to 100 Hz nominal (digital IF)
Bandwidth (—6 dB):
200 Hz, 9 kHz, 120 kHz
Conformed to CISPR standard
8. Resolution 100 Hz to 3 MHz RBW: CAL QUT signals are
Bandwidth < +0.3 dB (Reference to 300 kHz RBW) [input for
Switching 30 Hz RBW : < +1 dB (digitai IF) measurement,
Uncertainty 10Hzto 100 Hz : < 1+15dB
9. Displayed (10 Hz res BW, 0 dB input atten, 1 Hz video filter) No signal is input and

Average Noise
Level

R3265A:

—100 dBm 1 kHz
—110 dBm 10 kMz
—111 dBm 100 kHz
—135 dBm 1 MHz

— {140 —1,55f(GHz)} dBm
10 MHz to 3.6 GHz
—{145—1.55{(GHz)} dBm
10 MHz to 3.6 GHz
{Low noise mode)

—135 dBm 3.5 GHz 10 8 GH=z
R3271A:;

—100 dBm 1 kHz

—110 dBm 10 kHz

—-111 dBm 100 kHz

— {135—1.56(GHz)} dBm
1 MHz to 3.6 GHz

—130 dBm 3.5 GHz to 7.5 GH=z
—123 dBm 7.4 GHz to 15.4 GHz
—116 dBm 15.2 GHz to 23.3 GHz
—110 dBm 23 GHz 1o 26.5 GHz

average noise level at
each frequency is
measured.

4.3
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4.1 introductory Description and UUT Performance Requirements

Table 4-1 UUT Performance Requirements (3 of 5)
Unit-Under-Test
{UUT) Performance Specifications Test Method
Parameter/Function
10. Gain Compression | R3265A: Two signals are input

(1 dB)

—5 dBm mixer input level > 206 MHz
—10 dBm mixer input level > 10 MHz

R3271A:
—5 dBm mixer input level > 10 MHz

simultaneously to
measure the level at
which one of the
signals is lowered by
1 dB.

11. Residual
Response

(no signat at input, 0 dB RF Attenuation)
R32654A:

<«-100dBmt 1 MHz
<—90dBm| 300 kHz

No signal is input and
the test is terminated
at 50 Q.

R3271A:
<100 dBm | 1 MHz to 3.6 GHz
< —90 dBm ‘ 300 kHz to 26.5 GHz
12. Second Harmonic | R3265A: The lowpass filter is
Distortion connected to the SG
freq range mixer level | output for
<_70dBc | 100 MHz t0 3.6 GHz | —30dBm | MeAsurement
< —80 dBc 10 MHz to 3.6 GHz --30 dBm
< —100 dBe¢ »3.5 GHz -~ 10 dBm
R3271A:
freq range rixer level
<~70dBc | 10 MHz to 3.6 GHz —30 dBm
< —100 dBc »3.5 GHz —10 dBm

4-4
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4.1 infroductory Description and UUY Performance Requirements

Table 4-1 UUT Performance Requirements (4 of 5)

Unit-Under-Test

(UUT) Performance Specifications Test Methed
Parameter/Function
13. Third Order R3265A: Two neighbaring
Intermodulation signals are input
Distortion freq range mixer level | simultaneously for
<—70dBc | 200 MHz to 3.6 GHz | —30dBm |measurement.
<—60dBc | 10 MHz to 3.6 GHz ~30 dBm
< —75 dBc >3.5 GHz —30 dBm
R3271A:
freq range mixer level
< -70 dBc¢ 10 MHz to 3.6 GHz ~30 dBm
< 75 dBc >3.6 GHz —30 dBm
14. Image, Multiple, R3265A: Signals allowing

Cut of Band
Response

< —70 dBc (10 MHz to 8 GHz)

R3271A:
< —70 dBc (10 MHz to 18 GHz)
< —60 dBc {10 MHz to 23 GHz)
< —50 dBc (10 MHz to 26.5 GHz)

image, multiple and
out of band response
as against the center
frequency are input
for measurement.

15. Frequency
Response

10 dB input aftenuation
R3265A:
+1.5 dB 100 Hz to 3.6 GHz
+1.0 dB 50 MHz to 2.6 GHz
+1.5 dB 3.5 GHz to 7.5 GHz
+1.5 dB 7.4 GHz to 8 GHz
Additional Uncertainly Dus to Band Switching:
+0.5dB
Frequency Response Referenced to CAL Signal:
+5 dB 100 Hz to 8 GHz
Raz271A:
+1.5 dB 100 Hz to 3.6 GHz
+1.0 dB 50 MHz to 2.6 GHz
+1.5dB 3.5 GHz to 7.6 GHz
+3.5 dB 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
Additional Uncertainiy Due to Band Switching:
+0.5dB
Frequency Response Referenced to CAL Signal:
+5 dB 100 Hz to 26.5 GHz

The signal level of SG
at a certain level on
the screen is
measured at each
frequency with the
power meter.
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4.1 Intraductory Description and UUT Performance Requirements

Table 4-1

UUT Performance Requirements (5 of 5)

Unit-Under-Test

(UUT) Performance Specifications Test Method
Parameter/Function
16. IF Gain (after automatic calibration) The REF level is
Uncertainty +0.5 dB 0 dBm to —50 dBm raised while lowering

+0.7 dB 0 dBm to —80 dBm

the signal level with
the external attenuator
to measure the error,

17. Scale Fidelity

Log:
+0.2 dB/1 dB, +1 dB/10 dB, *+1.5 dB/30 dB

Linear:
+ 5% of reference level

QP Mode Log:
+1.0 dB/30 dB, +2 dB/40 dB, + 1.0 dB/40 dB
(25°C £10°C)

Input signal is lowered
with the external
attenuator for
measurement.

18. Input Attenuator
Accuracy

(20 dB to 70 dB settings referenced to 10 dB)
R3285A:

+1.1 dB/10 dB step, 2.0 dB max,

100 Hz to 8 GHz

R3271A;
+1.1 dB/10 dB step, 2.0 dB max,
100 Hz to 12.4 GHz
+1.3 dB/10 dB step, 2.5 dB max,
12.4 GHz to 18 GHz
+ 1.8 dB/10 dB step, 3.5 dB max
18 GHz to 26.5 GHz

Signal at a frequency
is input and measured
with the internal
attenuator.

19. Sweep Time
Accuracy

Accuracy: < +3%

Square wave signals
at a known frequency
are input repeatedly
according to each
sweep time for sweep
time measurement.

20. Calibration
Amplitude
Accuracy

Amplitude: —10 dBm 0.3 dB

CAL QUT signals are
measured with the
power meter.

4-6
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4.2 Measurement Standards and Suppori Test Equipment Performance Requirement

4.2 Measurement Standards and Support Test Equipment Performance

Reqguirement

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 (TF) process.

The MUS is developed through uncertainty analysis and is caiculated through assignment of a
defines and documented uncertainty/accuracy ratio or margin bstween 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 4.1.

CAUTION

The instructions in this TP relate specifically to the equipment and conditions listed in Section
4.2. If other equipment is substituted, the information and instructions 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  : B0 minutes

4-7 Jan 20/94
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4.2 Measurement Standards and Support Test Equipment Performance Requirement

Table 4-2 Measurement Standards (MS) Performance Requirements

Equipment Generic

Minimum-Use-Specifications

Mir., Model/Option

Name (Qty) Applicable
Frequency Standard Qutiput Frequency : 10 MHz TR3110
Stability : 5x10710/day
Qutput impedance : about 50 O
QOutput Voltage : 1 Vpp or more
Synthesized Sweeper | Frequency Range : 10 MHz to 18 GHz TR4515
Frequency Accuracy (CW): 3 X107 8/day
Power Level Range : —15 dBm to +15 dBm
Frequency Counter Frequency Range : 10 Hz to 120 MHz TR5823
Gate Time 1 10s
Number of Digits Displayed : 8 digits
Input Voltage Range : 25 myrms to 500 mVrms
Frequency Frequency Range : 10 MHz to 20 MHz HP3325
Synthesizer Stability : 5x 107 6/year
Power Level Range: —10 dBm to + 13 dBm
Synthesized Signal Frequency Range :10 MHz to 4 GHz R4262
Generator Residual SSB Phase Noise:
1 kHz offset < —115 dBc/Hz
10 kHz offset « —125 dBc/Hz
100 kHz offset < -- 130 dBc/Hz
Power Level Range: —20 dBm to +10 dBm
Power Meter Accuracy . +0.02 dB (dB Relative Mode) HP436A
Power Sensor Frequency Range :50 MHz to 26.5 GHz HP 8485A
Power Range 11 W to 100 mW
Maximum SWR :1.25 (26.5 GHz)
Frequency Range : 10 MHz to 18 GHz HF8481A
Power Range 11 W to 10 mW
Sweeper Frequency Range : 10MHz to 26.5 GHz HP8350
Power Range : —5dBmto +10 dBm +
(at 3.6 GHz} HP83535A
1 dB Step Attenuator | Frequency Range :DCto 18 GHz HP8494H
Attenuation Range :12 dB
10 dB Step Attenuator | Frequency Range : DC to 18 GHz HP8495H
Attenuation Range : 70 dB
Atterruator Driver HP11713A
4-8 Jan 20/84
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4.2 Measurement Standards and Suppori Test Equipment Performance Requirement

Table 4-3 Support Measuring & Test Equipment (M&TE) Performance Requirements

Equipment Genetic . lea. o Mir., Model/Option
Name (Qty) Minimum-Uss-Specifications Applicable
Adapter Type N(m) to BNC(f) Generic
Type N(m) to SMA(f) Generic
SMA(m) to SMA(m) 50-673-0000-31
{Sealectro)
Type N(f) to BNC(m) Generic
50 £ Termination SMA Generic
20dB Fixed, 3dB Connector : BMA(mM), SMA() Generic
Fixed Attenuator
Power Splitter Frequency Range : 10 MHz to 26.8 GHz Model 1579
Insertion Loss : 6 dB {(nominal) (Weinschal}
Low-pass Filter Cutoff Frequency : 2.2 GHz
Rejection at 3 GHz : >40 dB
Rejection at 3.8 GHz: >80 dB
Power Divider Frequency Range : 10 MHz to 300 MHz H-8-4
Isolation 1 >20dB (ANZAC)
Frequency Range :2 GHz to 4 GHz 4313-2
Isolation 1 >20dB (NARDA)
Cable Frequency Range :D( to 26.5 GHz A01002
Maximum SWR 1 <1.45 GHz at 26.5 GHz
Length : about 70 cm
Connector : SMA({m) both ends
Length 1150 cm MI-08
Connector : BNG(m) both ends
Length ;10 cm MC-61
Connector : BNC(m) both ends
4.9 Jan 20/94
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4.3 Preliminary Operations

4.3 Preliminary Operations

WARNING

Always makes sure spectrum analyzer’s power supply cord is plugged into a 3-hole grounded

outlet or 2-hole outiet with grounded adapter. You can be fatally shocked if you fail to follow
this ruie.

Do net touch live circuits when calibrating 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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4.4 Performance Test Process

4.4 Performance Test Process
4.4.1 Accuracy of Frequency Readout and Frequency Counter Marker

e SPECIFICATION

Frequency Readout Accuracy < #+[(Center Frequency X Frequency Reference Accuracy)
+ (Span x Span Accuracy) + (0.1 X RES.BW) + 10 Hz]

Span Accuracy: Span > 2MHz +3%
Span = 2MHz 5%

Marker Frequency Counter Accuracy < # [(Marker Freq. X Freq. Reference Accuracy)
+ (5 HzxN) + 1 L8D]

e RELATED ADJUSTMENT
YTO Adjustment
10 MHz Frequency Reference Adjustment

¢ DESCRIPTION
The accuracy of the R3265A/3271A frequency readout and frequency counter marker is tested

with an input signal of known frequency.

SYNTHESIZED R3265A/3271A
FREQUENCY SWEEPER L—-. ,__-I
STANDRARD

D@ | ()l [ ?

O 10 MHz o+ ?
l | EXT
Ref. IN

BNG ‘\ SMA CABLE
CABLE

Figure 4-1 Freguency Readout and Frequency Counter Marker Accuracy Test Setup

s EQUIPMENT

Frequency Standard  ............... .. ... TR3110

Synthesized Sweeper .......... ... ..., TR4515
Cables:

SMA, 70 CM ot et e e e AQ1002

BNC, 1580 Cm ... i i e MI-08
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4.4  Performance Test Process

¢ PROCEDURE

(M

Connect the equipment as shown in Figure 4-1

[Frequency Readout Accuracy]

(2)

{8)

Press the INSTRUMENTkey on the TR4515. Set the TR4515 controls as
follows:

CW e e 2 GMz
Powerlevel ........ ... ... ... ... —10 dBm
Frequenty Reference . .................. EXT (Rear Panel)

On the R3265A/3271A, press the key and set the controls as follows:

Center Freq ... oo i 2 GHz
Span ... e e e 1 MHz

On the R3265A/3271A, press the key. Record the MKR frequency on Table 4-4 as
the Actual Marker Reading. The reading should be within the limits shown.

Repeat step (4) for all the frequency and span combinations listed in Table 4-4. Peak
the R3265A/3271A preselector for and set the Analyzer and the TR4515’s key to
frequencies of 5 GHz and above.

[Frequency Counter Marker Accuracy]

(6)

Set the key of the R3265A/3271A to 1 MHz.

___________ -1
I

- r 1 o
Press the MARKER key to :LCDUNTERJ and E”CNJ Walr

Key in the TR4515 IG__W_I frequencies and the R3265A/R3271A center as indicated in
Table 4-5. For each pair of settings, press the key and record the MKR frequency
at each point in Table 4-5.

The marker readings should be within the limits shown.
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Table 4-4 Frequency Readout Accuracy

TR4515 R3265A/3271A Marker Reading
Freguency Span Center Min. Actual Max.
(GHz) P Frequency (GHz) (GHz) (GHz)
2 1 MHz 2 GHz 1.999948 2.000081
2 10 MHz 2 GHz 1.99568 2.060031
2 20 MHz 2 GHz 1.99935 2.00064
2 50 MHz 2 GHz 1.98845 2.00154
2 100 MHz 2 GHz 1.9968 2.0031
2 2 GHz 2 GHz 1.939 2.060
5 1 MHz 5 GHz 4.999947 5.000052
5 10 MHz 5 GHz 4.39968 5.00031
5 20 MHz 5 GHz 4.99935 5.00064
5 50 MHz 5 GHz 4.99845 5.00154
5 100 MHz 5 GHz 4.9968 5.0031
5 2 GHz 5 GHz 4.939 5.060
<CR3271A ONLY >
11 1 MHz 11 GHz 10.999947 11.000052
11 10 MHz 11 GHz 10.99968 11.00031
11 20 MHz 11 GHz 10.99935 11.00064
11 50 MHz 11 GHz 10.98845 ~11.00154
11 100 MHz 11 GHz 10.9968 11.0631
11 2 GHz 11 GHz 10.939 11.060
18 1 MHz 18 GHz 17.999946 18.000053
18 10 MHz 18 GHz 17.99968 18.00031
18 20 MHz 18 GHz 17.99935 18.00064
18 50 MHz 18 GHz 17.99845 18.00154
18 100 MHz 18 GHz 17.9968 18.0031
18 2 GHz 18 GHz 17.939 18.060
Table 4-5 Frequency Counter Marker Accuracy
R32B5A/ Marker F
TR4515 3271A arker rrequency
Frequency Center
{GHZz) Frequency Min.(GHz) Actual(GHz) Max.(GHz)
(GHz)
2 2 1.999999794 2.000000206
5 5 4.999599494 5.000000506
<ZR3271A ONLY >
11 1 10.999998888 11.000001111
18 18 17.999998184 18.000001816
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4.4.2 Frequency Reference Qutput Accuracy

& SPECIFICATION
Frequency: <1xX10-7/year, <2 X 10-8/day

e RELATED ADJUSTMENT
Frequency Reference Adjustment

¢ DESCRIPTION
The 10 MHz reference signal is measured for frequency accuracy by measuring the frequency
of the 25 MHz CAL OUTPUT signal. The CAL OUTPUT signal is referenced to the10 MHz

reference.
R3265A/3271A
FREQUENCY
FREQUENCY COUNTER I ml
STANDRARD O
0 G) L= ¢
O fe) o? o ?
10MHz ~ 120MHz
L T &TP%T INPUT A
10MHz BNC CABLE

OUTPUT

Figure 4-2 Frequency Reference Accuracy Test Setup

e EQUIPMENT

Frequency Counter . ........... 0. TR5823

Frequency Standard . ........... .. .. .. TR3110
Cables:

BNC, 150 cm (2 required) ............. ... M09
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e PROCEDURE
(1) Connect the equipment as shown in Figure 4-2,

(2) Set the TR5823 controls as follows:

FREQUENCY STD SWITCH (Rear Panel) .......... EXT
INPUT CHANNEL . ........ ... 00 ciiiniinnnnn. INPUT A
GATETIME ... ... e i s 10 sec

(3y Press the key on the R3265A/3271A.

CAUTION

Before starting this measurement, perform warm-up operation of the R3265A/3271A for more
than 30 minutes. If the frequency reference of the R3265A/3271A is set 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 dispiay. The frequency should be within the following
lirnits:

(2)4.9999976 = <{2)5.0000025
* The counter can display only eight digits.
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4.43 Residual FM
® SPECIFICATION
Residual FM: < 3 Hz X Np-p/0.1 sec

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
The Residual FM Test measures the short-term stability of the spectrum analyzer’s LO system.
A stable signal is applied to the input. In zero span, the signal is slope detected on the IF
bandwidth filter skirt. Any instability in the LO systern transfers to the IF signal in the mixing
process. The test determines the slope of the IF filter in Hz/dB and then measures the signal
amplitude variation caused by the residual FM. Multiplying these two values gives the residual

FM in Hz.
FREQUENCY
SYNTHESIZER [_15'-'15’:265:¢!u/3271Arj
ouT N
1 ¢
BNC CABLE

Figure 4-3 Residual FM Test Setup

¢ EQUIPMENT

Frequency Synthesizer .................. HP3325
Cable:
BNC, 1580 CM .. it i i e e s e Mi-09
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¢ PROCEDURE
[Determining the IF Filter Slope]
(1) Coennect the equipment as shown in Figure 4-3.

(2) Set the Frequency Synthesizer controls as follows:

FREQ & vvee et e e e 10 MHz
AMPTD oottt e e ~10 dBn
FUNCTION « ettt ee e aeie e ~ key

(3) On the R3265A/32714, press the key and set the to 10 MHz,
to 100kHz.

Pross the [orL] key and' NEXT MENU ' , then press }D:?;E‘F-F'F 1 twice to set the Digital IF to

________ b = d
“OFF”. .
PEAK | S-[Q TRK ! % ”
Press the - key, marker - key, | SRoFF to set the signal track to “ON”,

Press the key, then press six times to set the SPAN to 1kHz.

T k|
Set the W ! t0 30 Hz
l““_J

r 1
Press the MARKER [ ON | key, | i i to set the signal track to “OFF”.

.
Press the | MENU [key, [ SWEEP tand laneLez._
! MODE | | swp

e n___J

MKR
Press - Y '

L___H

{4) Rotate the | data entry knob clockwise unti MKR reads —3 dB 0.1 dB.

Press .ﬂ MR | | Rotate the data entry knob clockwise until MKR read —6 dB +0.1 dB.
| |

(5) Divide the 4 MKR frequency by the £ MKR amplitude to obtain the slope of
the RBW filter. For example, if the . MKR frequency is 14 Hz and the ZMKR
amplitude is 6.05 dB, the slope is 2.3 Hz/dB.

Record the result below:
Slope Hz/dB
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[Measuring the Residuat FM]

(6)

@)

(8)

| 1 r——=-"
15WEEP 1 1 CONT

Press the MARKER |OFF|key, the |‘MENU| key, ! MoDE ! andi swp |-

Set to 0 Hz.

Set the SWEEP to 100 ms.

Press the key. Rotate the data entry knob clockwise to place the displayed
trace about six divisions below the reference level.

| SWEEP | | SINGLE |
1 | i A |
Press the | MENU [ key, { MoDE ! and Uswp |-

—-_———

Press the key, MARKER key:rﬁ—ln“kﬁ?and key :r MIN 'E '

| I | | I |
Read the 4 MKR amplitude, take its absolute value, and record the result as the

deviation.

Deviation: dB

Calculate the residual FM by multiplying the slope recorded before by the deviation.
Record the result below.

The residual FM should be less the 3 Hz.
Residual FM: Hz
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4.4.4 Frequency Drift

& SPECIFICATION

. 2.5 kHz X sweep time {min) XN (50 kHz < span s 2 MHz)
Frequency Drift 50 kHz)

60 Hz x sweep time (min) X N (span <

e RELATED ADJUSTMENT

Thers is no ralated adjustment procedure for this performance test.

® DESCRIPTION

in the frequency drift test, drift of the spectrum analyzer’'s LO system is measured when the
sweep time is long. Drifts are measured for two spans by inputting highly-stabilized signal.

BNC CABLE
19 MHz REF
EXT REF IN { l‘“ e
. R3265A/3271A
FREQUENCY 9
SYNTHESIZER
BNG CABLE

Figure 4-4 Frequency Drift Test Setup

e EQUIPMENT
Frequency Synthesizer ..................... HP3325

Cable: BNC 150 cm (2required) .............. MI-09
Adapter: Type (N) to BNC
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¢ PROCEDURE
(1) Connect the equipment as shown in Figure 4-4.

(2) On the HP3325, set the controls as follows:

FREQ ... . 10 MHz
AMPTD ... . e —8 dBm
FUNCTION ... .. . .. . iy ~ key

CENTERFREQ ........... . ... .. . o 10 MHz

SPAN . ... e 50.1 kHz
dB/idiv. .. 2 dB/div

SWP .. e 1 sec

{4) On the R3265A/3271A, press , , , and the signal on

the screen moves to the second division from the right. Wait for sweep to be performed

three times or more.

"I P r-=- 1
(5) On the R3265A/3271A, press El' view 1and 1 WRTEL
- ol 1 wud

Set the sweep time to 80 sec.

ISWEEPI ISENGLEE E RESET |
Pross [Uen ]| Soad | 1w | Lewe |
Wait for the sweep to be completed (until the sweep indicator goes off).

(6) On the R3265A/3271A, presgPeac], MARKER, [on ], 'ﬁMKﬂl, and [PEAK].
J

(7} Read the MKR frequency and record this as the frequency drift.
It should be fess than 2.5 kHz. Frequency Drift: Hz

(8) On the R3265A/3271A MENU | [SWEEP| 1 CONT | oFF |
n the , Press | MeNu | , and MARKER |OFF| .
L MODE | 7 | swP | -

L J —=d .= —mss RmTmEmEmsmsT

!DIGITAL. IF l ID]G]TAL IF I to set to the DIGITAL IF to “OFF*,

1 f I 1
LMROFE T LWRORE

4-20 Jan 20/94



R3265A/3271A SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

Set the R3265A/3271A as follows:

Center Freq . .......co ... 10 MHz
Span ... 200 Hz
RBW .. e 30 Hz
BWP e 5 sec

Wait for sweep to be performed three times or more.
(9) Repeat (4) through (6).

{10) Read the MKR frequency and record this as the frequency drift.
It should be less than 60 Hz.

Erequency Drift: Hz
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4.4.5 Noise Sidebands
e SPECIFICATION
Noise Sidebands:
Offset f <2.6 GHz f=2.6 GHz
1 kHz < — 100 dBc/Hz < {95+ 20 logN) dBc/Hz
10 kHz < ~110 dBc/Hz < {(—108 + 20 logN} dBc/Hz
100 kHz < —~114 dBc/Hz < (-~ 110 + 20 logN} dBc/Hz

o RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

& DESCRIPTION

The noise sidebands of a 2.6 GHz and 3.7 GHz, - 10 dBm, signal are measured at an offset of
1 kHz, 10 kHz and 100 kHz from the carrier.

BNC CABLE SYNTHESIZED SIGNAL
R3265A/3271A £ 10 M REF OUT/IN oM REFl GENERATOR
l J
RF - O (F;F
° |OUTPUT
o =71 Q_JINPUT I
N, SMA CABLE
Figure 4-5 Noise Sidebands Test Setup
® EQUIPMENT: Synthesized Signal Generator
Critical Specifications Recommended

for Equipment Substitution model
Frequency Range = 10 MHz to 4 GHz R4262

Residual SSB Phase Noise at
1 kHz offset < —115 dBc/Hz
10 kHz offset < — 125 dBc/Hz
100 kHz offset < —130 dBc/Hz
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® PROCEDURE

(1)
{2)

(3)

Connect the equipment as shown in Figure 4-5.

Set the Signal Generator controls as follows:

FIEOUBNCY .+ v vt e e s e ie e c v anime e 2.6 GHz & 3.7 GHz
CWOQutput ... .. e we.. —=5dBm

r 1
kev and I NEXT 1
Press the key on the R3265A/3271A. Press the yand | yegy 1

r 1
then press ! DIGTAL | twice, to set the Digital IF to “OFF”.

1
L J2I0FF

Set 1o 2.6GHz.

Since the measurement is made for each of 1 kHz, 10 kHz and 100 kHz offset
frequency, set the span frequency to 2.5 times each offset frequency, or 2.5 kHz, 25
kHz and 250 kHz. Keep cther settings unchanged.

Operate keys on the R3265A/3271A as follows to measure noise sidebands of each
offset frequency. The measurement procedure for 100 kHz offset frequency is explained
here, and the procedure is applicable for 10 kHz and 1 kHz offset frequency.

Set the span corresponding to offset.

_____ | .|
|

| |
Press E EH kHz | 1o set each offset frequency. bo-mo- - be---s !

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 4-6.

Also, measure noise sidebands with the center frequency at 3.7 GHz, and Table 4-6 is

completed.
Table 4-6 Noise Sidebands
Offset CF 2.6 GHz CF 3.7 GHz
(kHz) | Actual (dBc/Hz) | Max. (dBc/Hz) | Actual (dBo/Hz) | Max. (dBc/Hz)
1 -100 —-95
10 ~110 ~108
100 ~114 —~110
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4.4.6 Frequency Span Accuracy

e SPECIFICATION
< + 3% of actual frequency separation (SPAN > 2 MHz)
< * B% of actual frequency separation (SPAN = 2 MHz)
< + {10% of actual frequency +0.1% of Stop frequency). LOG Span Accuracy

+

¢ RELATED ADJUSTMENT
Span adjustment,

o 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

ZMARKER function.
FREQ. 10 MHz REF
SYNTHESIZED STD IN R3265A/3271A lOUT
SWEEPER L—- r'—-l
L |
O ouT 1= 9
T

ADAPTER

e’\] SMA CABLE

Figure 4-6 Frequency Span Accuracy Test Setup

s EQUIPMENT

Synthesized Sweeper . ... ... TR4515
Cables:

SMA, TOCM it e e e AQ1002

BNG, 180 M ... . et c i e e MI-09
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e PROCEDURE
(1) Connect the equipment as shown in Figure 4-6.

(2) Set the TR4515 controls as follows:

CW e 1.999892 GHz
Quiput Power . ........ ... .. ceiionnn —~5 dBm
Frequency STD Switch (Rear Panel) ........ EXT

(3) On the R3265A/3271A, press the key and set the R3265A/3271A controls as

follows:
Center Freq . ..... .o innnn 2 GHz
T = 1 20 kHz

ISWEEP| |SINGLE| |SINGLE |
{4) On the R3265A/3271A, press the | MENUI key mopE |+ 1 swp |7 swP |

Lo _—_

the [P |key and the MARKER [ON Jkey, 14 KA |
o

(5) Set the TR4515 controls as follows:

CW e 2.000008 GHz

S it B 1 F
MERNU 1 SWEEP | 1 SINGLE 1 SINGLE 1
(6) On the R3265A/3271A, press the oy WP 1, ISNALE L, {SNLEL and

the key.

Record the ZIMARKER frequency reading as the Actual £ MARKER
Reading in Table 4-7.

The reading should be within the limits shown.

(7) Set the frequency of the TR4515, the center frequency and span of the R3265A/3271A
as shown in Table 4-7, and repeat steps (5) through {7).

{LOG Span Accuracy)

{8) On the R3265A/3271A, press the key and the |FREO SPAN I

______ A
1
1
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(9) Set the R3265A/3271A controls as follows:

Start frequUeNCY . ... o e 100 MHz
Stop frequency .. ... e 1 GHz

{10) Set the TR4515 controls as follows:

CW e 200 MHz

r T r 1 r ul
(11) On the R3265A/3271A, press the [MENU] key, SWEEP |, 1SHGLE {wp | 2nd

L MODE |’ | swp_ |’
the key.
Record the MARKER frequency in Table 4-8 as the Actual Marker Reading. The reading
should be within the limits shown.

St |

{12} Set the frequency of the TR4515, the start and stop frequency of the R3265A/3271A as
shown in Table 4-8, and repeat steps (10) through (12).
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Table 4-7 Freguency Span Accuracy

TR4515 TRA4515 R3265A/R3271A Z Marker Reading
1st 2nd Center Span _

Frequency Frequency Frequency Setting Min. Actual Max.
1.999992 GHz | 2.000008 GHz 2 GHz 20 kHz 15.2 kHz 16.8 kHz
1.999980 GHz | 2.000020 GHz 2 GHz 50 kHz 38 kHz 42 kHz
1.999840 GHz | 2.000160 GHz 2 GHz 400 kHz 304 kHz 336 kHz

1.8992 GHz 2.0008 GHz 2 GHz 2 MHz 1.52 MHz 1.68 MHz

1.9982 GHz 2.0008 GHz 2 GHz 2.01 MHz 1.552 MHz 1.648 MHz

1.998 GHz 2.002 GHz 2 GHz 5 MHz 3.88 MHz 4.12 MHz
1.996 GHz 2.004 GHz 2 GHz 10 MHz 7.76 MHz 8.24 MHz
1.992 GHz 2.008 GHz 2 GHz 20 MHz 15.52 MHz 16.48 MHz
1.98 GHz 2.02 GHz 2 GHz 50 MHz 38.8 MHz 41.2 MHz
1.96 GHz 2.04 GHz 2 GHz 100 MHz 77.6 MHz 82. 4 MHz
1.92 GHz 2.08 GHz 2 GHz 200 MHz 155.2 MHz 164.8 MHz
1.8 GHz 2.2 GHz 2 GHz 500 MHz 388 MHz 412 MHz
1.6 GHz 2.4 GHz 2 GHz 1 GHz 776 MHz 824 MHz
1.2 GHz 2.8 GHz 2 GHz 2 GHz 1.552 GHz 1.648 GHz
2.9 GHz 6.1 GHz 4.5 GHz 4 GHz 3.104 GHz 3.296 GHz
1.3 GHz 7.7 GHz 4.5 GHz 8 GHz 8.208 GHz 8.592 GHz
<R3271A ONLY >
9.996 GHz 10.004 GHz 10 GHz 10 MHz 7.76 MHz 8.24 MHz
9.96 GHz 10.04 GHz 10 GHz 100 MHz 77.6 MHz 82.4 MHz
9.6 GHz 10.4 GHz 10 GHz 1 GHz 776 MHz 824 MHz
9.2 GHz 10.8 GHz 10 GHz 2 GHz 1.552 GHz 1.648 GHz
16.996 GHz 17.004 GHz 17 GHz 10 MHz 7.76 MHz 8.24 MHz
16.96 GHz 17.04 GHz 17 GHz 100 MHz 77.6 MHz 82.4 MHz
16.6 GHz 17.4 GHz 17 GHz 1 GHz 776 MHz 824 MHZ
16.2 GHz 17.8 GHz 17 GHz 2 GHz 1.552 GHz 1.648 GHZ
8 GHz 12 GHz 10 GHz 5 GHz 3.88 GHz 4.12 GHZ
6 GHz 14 GHz 10 GHz 10 GHz 7.76 GHz 8.24 GHZ
2 GHz 18 GHz 10 GHz 19 GHz 15.52 GHz 16.48 GHZ
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Table 4-8 LOG Span Accuracy

R3265A/R3271A Marker Reading
TR4515 P Son
Fr n ar .
eauensy Frequency | Frequency Min. Actual Max.
200 MHz 100 MHz 1 GHz 179MHz 221 MHz
500 MHz 100 MHz 1 GHz 449 MHz 551 MHz
800 MHz 100 MHz 1 GHz 719 MHz 881 MHz
20 MHz 10 MHz 1 GHz 17 MHz 23 MHz
50 MHz 10 MHz 1 GHz 44 MHz 56 MHz
80 MHz 10 MHz 1 GHz 71 MHz 89 MHz
100 MHz 10 MHz 1 GHz 89 MHz 111 Mz
200 MHz 10 MHz 1 GHz 179 MHz 221 MHz
500 MHz 10 MHz 1 GHz 449 MHz 551 MHz
800 MHz 10 MHz 1 GHz 719 MHz 881 MHz
10 MHz 1 MHz 1 GHz 8 MHz 12 Mhz
20 MHz 1 MHz 1 GHz 17 MHz 23 MHz
50 MHz 1 MHz 1 GHz 44 MHz 56 MHz
80 MHz 1 MHz 1 GHz 71 Mz 89 MHz
100 MHz 1 MHz 1 GHz 89 MHz 111 MHz
200 MHz 1 MHz 1 GHz 179 MHz 221 MHz
500 MHz 1 MHz 1 GHz 449 MHz 551 MHz
800 MHz 1 MHz 1 GHz 719 MHz 881 MHz
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4.4,7 Resolution Bandwidth Accuracy and Selectivity
& SPECIFICATION
Range: 10 Hz to 3 MHz; 1, 3, 10 Sequence

Accuracy: +50% (Resolution Bandwidth 10 Hz to 100 Hz, Digital IF)
+ 15% (Resolution Bandwidth 10 Hz to 1 MHZz)
+ 25% (Resolution Bandwidth 3 MHz, 30 Hz)
Note: 30 Hz at 25°C £ 10°C

Selectivity: < 15:1 {100 Hz to 3 MHz)
< 20:1 (30 Hz)
5:1 (10 Hz to 100 Hz, Digital IF) Nominal

Bandwidth (8 dB): 200 Hz, 9 kHz and 120 kHz (based on CISPR specifications)
e 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 {Selectivity
= B0 dB BW/3 dB BW).

R3265A/3271A

CALOUT RE

o =] e QliNpuT

J

BNC CABLE

Figure 4-7 Resciution Bandwidth Accuracy/Selectivity Setup
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¢ PROCEDURE
[Resolution Bandwidth Accuracy]

(1) Connect the R3265A/3271A CALOUT to the INPUT 60 O as shown in Figure 4-7.

(2) Press and set the controls as follows:

Press [CENTER”EIMHZ|
Press |FREQ SPAN”EIW .

Press |PEF LEVEL ”:al-dﬁml and E]@ .

L

r “In
Press : NEXT :: DIGTAL IF :: INGTAL IF I tO set Dlg'tal IF to “OFF'”

L MENU_ A ._1.{21‘1’:_': _ L _WEOFF_ |

Press MENU }TFSE?E :: SAMPLEl ]
L

ar 1
Pr PEAK ldB DOWN 11 xdB i | GONT DOWN |
(3) Press . MARKER [on ]} 11 pown | and set | IO | o ON.

aF 1
4)  Press Wn SWEEP 11 SENGLEl .smGLE |
(4) | MENU || MODE I swp |+ 1 gy | @nd wait for a new sweep to finish.

(5) Record the marker frequency in Tables 4-9 and 4-10 as actual 3 dB bandwidth.

(6) Change the RBW and span frequency as shown in Table 4-9, and repeat steps 4 and 5
for remaining RBWSs.

-
Note : For measure RBW 100Hz to 10Hz, press the m key ] NEXT 1 and
d

I DlGTAL iF 1 TR
set Digital IF to “17.
| 20FF | g

[Resolution Bandwidth Selectivity]

{7) Press| PRESET { and set the controls as follows:
Press |GenTER FREQ I E“ MHz |
pross [FEsseE][E]

pross [Ge]] " E][o] -
r~—=1

pross (M ][e][e]
L d

r I F
Press | crL key I ggﬁj { and | nggtf i twice to set Digital IF to “OFF”.
L. - E. _I

AMPLE
Pross [WENU]| oA HowPiEl
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P | [ 4B DOWN | [ xom | [ GONT DOWN |
ress |PEAK ON ! X
(8) Pres . MARKER [on [} 98 POW™ boset | gy | 60 dB andi CGLOE™ | to ON.

(9)

(10)

(11)

(12)

Press WI SWEEP 11 SINGLE 1 1 SINGLE 1 . T
- | viooe 1! swe | U swp ! and wait for a new sweep to finish.

Record the marker frequency in Table 4-10 as actual 60 dB bandwidth.

Divide the 60 dB bandwidth by the 3 dB bandwidth and record as the Actual Resolution
Bandwidth Selectivity in Table 4-10.

Change the RBW and span frequency as shown in Table 4-10, and repeat steps (9)
through {(11) for remaining REWSs.

(For 10 Hz RBW, digital iF, set averaging to ten times because of close noise sidebands
involved.

F=——=r—-==1 r===1

| SWEEP 11 CONT 1 1 AVG I ]
Prss [wewfiooe it s |+ (20470 (Lol )
Set VBW 1o AUTO if RBW is 10kHz or below.

Table 4-9 Resolution Bandwidth Accuracy

Res_olution_ Freg;::cy 3dB Bandwidth
Bandwith Setting Setting Min. Actual Man.
3 MHz 5 MHz 2.25 MHz 3.75 MHz
1 MHz 2 MHz 850 kHz 1.15 MHz
300 kHz 500 kHz 255 kHz 345 kHz
100 kHz 200 kHz 85 kHz 115 kHz
30 kHz 50 kHz 25.5 kHz 34.5 kHz
10 kHz 20 kHz 8.5 kHz 11.5 kHz
3 kHz 5 kHz 2.55 kHz 3.45 kHz
1 kHz 2 kHz 850 Hz 1150 Hz
300 Hz 500 Hz 255 Hz 345 Hz
100 Hz 200 Hz 85 Hz 115 Hz
30 Hz 200 Hz 225 Hz 37.5 Hz
100 Hz, Digital IF | 200 Hz 50 Hz 150 Hz
30 Hz, Digital IF | 200 Hz 15 Hz 45 Hz
10 Hz, Digital IF | 200 Hz 5Hz 15 Hz

*1:

The MIN and MAX values for RBW 30 Hz are those when the temperature is
25°C +10°C. Values for other temperature range are not specified.
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Table 4-10 Resolution Bandwidth Selectivity

Resolution Fresq:ae:cy 60 dB 3d8 Selectivity
Bandwith Setting Setting Bandwidth { Bandwidih Actual Max.
3 MHz 25 MHz 15
1 MH=z 20 MHz 156
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 15
300 Hz 5 kHz 15
100 Hz 2 kHz 15
30 Hz 1 kHz 20
100 Hz, Digital IF 1 kHz 5 (nominal)
30 Hz, Digital IF 500 Hz 5 {nominal)
10 Hz, Digital iF 200 Hz 5 {nominal)
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4.4.8 Resolution Bandwidth Switching Uncertainty
¢ SPECIFICATION

100 Hz to 3 MHz RZSBW: < +0.3 dB (referred to 300 kHz RES BW)

30 Hz RESBW.: < +1dB
Digital IF:
10 Hz to 100 Hz < 1.5dB

¢ RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

o DESCRIPTION
This test utifizes the CALOUT signal for measuring the switching uncertamty 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.

——— RB265AB2TIA
N /
y, \.

@
\,.,___) CAL L

ouT INPUT
%}I ADAPUTER
BNC CABLE

Figure 4-8 Resolution BW Switching Uncertainty Test Setup

e EQUIPMENT
Adapters :
Typed N(m)to BNC (f) ................... JCF-AF 001E %3
Cables:
BNC 10 G v e e et e e e e e e e a e MG-61
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s PROCEDURE

(1) Connect the R3265A/3271A CALOUT to the INPUT 50 £ as shown in Figure 4-8.
CAL —————pmm————

ar 1
(2) Press thekey the Wkey and the - key : ??Ech:' j: S&?T\gH |-

| M J

the key, ENEX‘I“ MENU | | DIGTAL IF 11 DIGTAL IF a to set the Digital IF to “OFF”.

LA | 11 I
e 1L VRORE yy HROFE

Set the instrument controls as follows:

Center Freq ... ... . i 25 MHz
Span ... i 1 MHz
Reflevel ........ ... . .. ... —5 dBm
RBW ... 300 kHz
SweepMode ........... .. i SINGLE
AB/DIV e e e 1dB

(3) Press the key, :Sh;‘éif;: :Sgﬁ;’?' the key and the MARKER key,

1r
.A MKR | | FIXED MKR |

I1FIXE L.
Looood L GHOFF_

{4) Set the frequency span and RBW to the values listed in the second entry of Table 4-11
{Span 5§ MHz, RBW 3 MHz).

.
(5} Press the key, :S%%EEP: !Sg“\ﬁ:;E'and thEIPEAKl key,

.|

Record the AMARKER amplitude in the Actuall MARKER Reading column of
Table 4-11. The MARKER reading should be within the limit shown.

CAUTION

I E
Press the E key NEXT MENU and I D:S’Zg';f L set Digital IF to “1” when measuring the
L .J

resoution BW sw:tchmg uncertainty of digital IF.

(7) Repeat steps 4 and 5 for each set of frequency span and RBW seitings in Table 4-11.
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Table 4-11 Resolution BW Switching Uncertainty
R3285A/R3271A 2] Marker Reading
Span RBW Min. (dB) Actuai Max. (dB)
1 MHz 300 kHz 0 0 {Ref.) 0
5 MHz 3 MHz ~0.3 +0.3
2 MHz 1 MHz -0.3 +0.3
200 kHz 100 kHz -0.3 +0.3
50 kHz 30 kHz -0.3 +0.3
20 kHz 10 kHz -0.3 +0.3
5 kHz 3 kHz -0.3 +0.3
2 kHz 1 kHz ~0.3 +0.3
500 Hz 300 Hz -0.3 +0.3
200 Hz 100 Hz ~-0.3 +0.3
200 Hz 30 Hz -1 + 1
200 Hz *100 Hz ~-1.5 +1.5
200 Hz *30 Hz -1.5 +1.5
200 Hz *10 Hz ~1.5 +1.5
*: Digital IF
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® SPECIFICATIONS

Displayed Average Noise level:

(R3265A)

4.4.9 Displayed Average Noise Level

bandwidth 1 Hz.

Frequency range

Average Noise Level

1 kHz
10 kHz
100 kHz
1 MHz
10 MHz to 3.6 GHz

3.5 GHz to 8 GHz

— 100 dBm
-110 dBm
—111 dBm
—135 dBm

—{140—1.55 X {(GHz)} dBm
—{145—1.55 x{(GHz)} dBm
{Low noise mode)

—135 dBm

(R3271A)

Frequency range

Average Noise Level

1 kHz
10 kHz
100 kHz
1 MHz to 3.6 GHz
3.5GHzto 7.5 GHz
7.5 GHz to 15.4 GHz
15.2 GHz to 23.3 GHz
23 GHz to 26.5 GHz

—100 dBm
—110 dBm
—111 dBm
—{135~1.55 X{(GHz)} dBm
—130 dBm
—123 dBm
—118 dBm
-110 dBm

s RELATED ADJUSTMENT

Frequency response adjustment.

4-36
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s 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 frequence range from 100 Hz to 3.6 GHz, the
test first measures the average noise at 1 kHz, 10 kHz, 100 kHz and 1000 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 to locate the frequency with
the highest response, and then reads the average noise in zero span. In the case of the
R3266A only, a LOW NOISE function is provided, so the test measures the average noise level
at 25 MHz when the LOW NOISE function is set to ON.

R32B5A/3271A

ofe o Q

500
TERMINATOR

Figure 4-9 Displayed Average Noise Test Setup

# EQUIPMENT
50 0 Terminator
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¢ PROCEDURE
[Displayed Average Noise, Band 1]

(1) Connect the egiptment as shown in Figure 4-9.

Press | PRESET | and set the controls as follows:

Center Frequency ............ . veuun.n 1 kHz
Span Frequency ..............ccoo.vo.- 0 Hz
Reference Level .. .................... —~60 dBm
Resolution Bandwidth .................. 30 Hz
Digital IF . ... i i OFF
Video Bandwidth .. ..... ... ... ..... ... 1 Hz
Input Attenuator  ...... .. oo 0dB

(2) Press || “ ey . IEI H Hz | and wait for averaging to finish and press .

(3) Read the marker level and record it in Table 4-12 as the Displayed Noise Level at 1kHz.

(4) Press and set the controls as follows:

Center Frequency ..................... 10 kHz
Span Frequency .............couvioas 0 Hz
Reference Level ...................... —60 dBm
Input Attenuator . ... ... oo 0 dB
Resolution Bandwidth .. ................ 300 Hz
Video Bandwidth .. .................... 1 Hz
Sweep Time .........ci i iiiennn 500 msec

Proess |[MENU |SWEEP 11 SENGLEl
(5) [ MENU || { o0E 11 swp | and wait for a new sweep to finish,

then press .
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(6) Read the marker level and record it in Table 4-12 as the Displayed Noise Level at 10
kHz.

(7} Change the center frequency to each of the values listed in column 1 of Table 4-12 and
repeat step 5 sequentially. Read the marker level and record it in Table 4-12 as the
Displayed Noise level at Center Frequency.

{8) Press and set the controls as follows:

Start Frequency ......... ... ... .. 3.501 GHz

Stop Frequency . ..........c. i 8 GHz (7.5 GHz for R3271)
Reference Level .. .................... —40 dBm

Resolution Bandwidth .. ................ 3 MHz

Video Bandwidth . ..................... 100 kHz

Input Attenuator ............ . ..o 0dB

(9) Press :FR‘E‘EE E and wait for averaging to finish.

(11) Set the controls as follows:

Span Frequency . ..........c.ccuvunnaa.. 0 Hz
Reference Level .......... ... ... ..... — 60 dBm
Resolution Bandwidth .. ................ 300 Hz
Video Bandwidth .. .. .................. 1 Hz
Sweep TiMe . ....... i, 500 msec

MENU | SWEEP Bl S|NGLE Bl SlNGLE i and pEak] .
(12) Press . opE |1 swe i1 swe | | mi

(13) Read the marker level and record it in Table 4-12 as the Displayed Average Noise Level
from 3.5 GHz to 8 GHz (7.5 GHz for R3271A).
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[Displayed Average Noise Level, Band 2 (R3271A only)]

{14) Press and set the controls as follows:

Start Frequency ... c.ovvn ottt 7.501 GHz
Stop Frequency .. .......c.oinann.. 15.4 GHz
Reference Level . ... ... ... .. ... ..., —40 dBm
Resolution Bandwidth . ................. 3 MHz
Video Bandwidth ..... ... ... ... ... ..... 100 kHz
Input Attenuator . ... ... o oo 0 dB

(15) Repeat steps (9) through (12).

{18) Read the marker level and record it in Table 4-12 as the Displayed Noise level from

7.5 GHz to 15.4 GHz.

[Displayed Average Noise, Band 3 (R3271A only)]

(17} Press and set the controls as follows:

Start Frequency . ...... ... .o, 15.201 GHz
Stop Frequency ... ...... ..., 23.3 GHz
Reference Level . ... .. ...... .. . —40 dBm
Resolution Bandwidth . ................. 3 MHz
Video Bandwidth ...................... 100 kHz
Input Attenuator .. ... .. o e o 0dB

(18) Repeat steps (9} through (12).

(18) Read the marker level and record it in Table 4-12 as the Displayed Average Noise Level

from 15.2 GHz to 23.3 GHz.
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[Displayed Average Noise, Band 4 (R3271A only)]

(20) Press and set the controls as follows:

Start Frequency . ...... .. oo 23.001 GHz
Stop Frequency ...........cciienin... 26.5 GHz
Reference Level .. ..... ... ... ... ... ... —40dBm
Resolution Bandwidth ... ............... 3 MHz
Video Bandwidth . ..................... 100 kHz

Input Attenuator ... ... .. e e 0 dB

{21) Repeat steps (9) through (12).

(22) Read the marker level and record it in Table 4-12 as the Displayed Average Noise Level
from 23 GHz to 26.5 GHz.

[Displayed Average Noise at 25 MHz when setting the LOW NOISE function On.
{R3265A only)]

{23) Press and set the R3265A controls as follows:

_______ "
1

Press and | LOW NOSE | set LOW NOISE to “ON”.

Canter Frequency .. ..o oo i in e oe e 25 MHz
Span Frequency ............ .. .00, ... 200 Hz
Resolution Bandwidth  .................. 10 Mz (Digital IF)
Input Attenuator .. ... ... oo 0dB
REFLEVEL ...... ..t -90dBm

(24) Press EAXG} EI and wait for averaging to finish.

(25) Press and read the marker level and record it as Maximum Low Noise.

r 1
Press I MIN | and read the marker level and record it as Minimum Low Noise.
Lbmmd

(26) Displayed Average Noise in LOW NOISE mode is provided:

(Maximum Low Noise + Minimum Low Noise)
LOW NOISE = {dBm)
2

Record the result as the LOW NOISE in Table 4-12.
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Table 4-12 Displayed Average Noise Level {(R3265A)

Displayed Average

Frequency Noise Level Specification (dBm)
{dBm)
1 kHz —95.23
10 kHz —95.23
100 kHz - 96.23
1.1 MHz —120.23
10.1 MHz —125.21
101 MHz —125.07
501 MHz ~124.45
1001 MHz —123.68
1.5 GHz —122.90
2.0 GHz —122.13
2.5 GHz —121.35
3.0 GHz —120.58
3.5 GHz —119.80
3.5 GHz to 8 GHz —120.23
24 MHz (LOW NOISE) —145.0
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Table 4-13 Displayed Average Noise Level (R3271A)

Displayed Average

Frequency Noise Level Specification (dBm)
(dBm)
1 kMz —85.23
10 kHz —95.23
100 kHz —96.23
1.1 MHz —120.23
10.1 MHz —120.21
101 MHz -120.07
501 MHz —119.45
1001 MHz --118.68
1.5 GHz —117.90
2.0 GHz —117.13
2.5 GHz —116.35
3.0 GHz —115.58
3.5 GHz —114.80
3.5 GHz to 7.5 GHz ~115.23
7.5 GHz to 15.4 GHz —108.23
i5.2 GHz to 23.3 GHz —101.23
23 GHz 1o 26.5 GHz —95.23
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4.4.10 Gain Compression

e SPECIFICATION

RI2E5A: l —5 dBm (mixer level} > 200 MHz
' — 10 dBm (mixer level} > 10 MHz

R3271A: —5 dBm (mixer level) > 10 MMz

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
This test means gain compression in the low and high bands.
Two signals, separated by 1 MHz, are used. First a —30 dBm signal is placed at the input of
the R3265A/3271A.
After that, input a signal at —5 dBm or above and increase its signal level. The initial signal
lavel at -- 30 dBm is lowered. Measure the input level when the signal is lowered by 1 dB.

R3265A/3271A TR4515
SWEEPER Iz
. ?
— /| CABLE
CABLE D.:-"Tn
3dB PAD 20d8 CABLE
PAD
POWER
SPLITTER
e LD
POWER
METER

Figure 4-10 Gain Compression Test Setup
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e EQUIPMENT

Synthesized Sweeper . ....... ... a TR4515
SWEEPEr ... e HP8350 + HP83595A
Power Meter ......... .¢ccceoeiunironcn HP436A
Power Sensor . .....voiveincrensncnnnn. HP848/A
Power Splitter . .. ... .o o Model 1579
20dB Pad ... .. DEE-000480-1
3dBPad ... ... e e s DEF-000685-1

Cable: SMA (3 required)
¢ PROCEDURE
(1) Zero and calibrate the power meter.
(2) Connect the squipment as shown in Figure 4-10.

(3) Press the INSTR PRESET by on both the TR4515 and the sweeper.
Set the controls for the HPB350 as follows:

0372 11 MHz
CW FIBr ..t s et i e e e v e e s enen e s ON
Power Level ... ...t —2 dBm

{4) Set the controls for the TR4515 as follows:

W L s e e e e e e 10 MHz
Powerlevel . ....... v aronnevsseann —4 dBm

(5) On the R3265A/3271A, press the key.
Set the R3265A/3271A controls as follows:

CoenterFreg . ..... ..o 10.5 MHz
Span .. 20 MHz
AT e e e 0dB
dB/div .. e s e 1 dB/div
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(6)

(12)

{(13)

On the HP8350, press the vernier key.
Turn the vernier knob of the HP8350 so that the displayed signal on the R3265A/3271A
screen enters the range within £2 div. from the center on the horizontal axis.

On the R3265A/3271A, press and i

Turn the vemier knob of the HP8350 so that the displayed signal on the R3265A/3271A
screen enters the range within 1 div. from the center on the horizontal axis.

On the R3265A/3271A, press and

Turn the vernier knob of the HP8350 so that the displayed signal on the R3265A/3271A
screen enters the range within &1 div. from the center on the horizontal axis.

On the R3265A/3271A, press and .

Turn the vernier knob of the HP8350 so that the displayed signal on the R3265A/3271A
screen enters the range of 2.5 div.£0.5 div. on the right side of the center on the
horizontal axis.

Now, the frequency of the HP8350 output signal is set to 11 MHz £0.1 MHz.

On the R3265A/3271A, set the to —30 dBm,

On the HP8350, press the key to set the output to OFF.

Adjust the power level of the TR4515 for a displayed signal level of —30 dBm £0.1 dB
on the R3265A/3271A screen.

On the HP8350, press the key to set the output to ON.

Turn the power level knob on the HP8350 until the signal level at 2.5 div. in the lefthand
part on the R3265A/3271A screen is lowered by 1 dB from —30 dBm. If the power level
knob cannot be turned any more, stop it there.

Remove the SMA cable from the input terminal of the R3265A/3271A and connect the
power sensor there,

Record the amplitude reading on the power meter.
It should be greater than -5 dBm (R3265A: - 10 dBm)

dBm

Steps 14 through 18 are not necessary for the R3271A.

(14)

Set the HP8350 controls as follows:
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(15) Set the TR4515 controls as follows:

(16) Set the R3265A controls as follows:

Conter Freq .. ov v oo i e 200.5 MHz
SPAN . e e 20 MHz
Ref Level ... ..ot annieanans — 10 dBm

(17) Repeat steps (6) through (12).

(18) Record the amplitude reading on the power meter.
it should be greater than —5 dBm.

The following steps are to be performed for both the R3265A and R3271A.
(19) Rotate the CAL FACTOR switch to the power sensor’s 3.6 GHz calibration factor.

(20) Set the HP8350 controis as follows:

. 3.6 GHz
Power Level . ........ .o aas -2dBm

(21) Set the TR4515 controls as follows:

{(22) Set the R3265A/3271A controls as follows:

Center Freq . ... i e 3.6005 GHz
SPAN L i e 20 MHz
Ref Lavel .. ... i et e e —10 dBm
dB/div .. e e e e e e e 10dB
I S L i b ¥ i “N =" = =1
NEXT MENU PRESELE PEAK AUTO
(23) On the R3265A/3271A, press MARKER 1. _______ i i_____E_L_JI | stanci | E.E%\E'&*@j'

Wait for the "peaking!!" message to disappear.
Set the dB/div to 1dB/div.
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(24) Repeat steps (6) through (12).

(25) Record the amplitude reading on the power meter.
It should be greater than —5 dBm.

Table 4-14 Gain Compression

R3265A/71A TR4515 HPB350 1dB Gain
Center Freq cw Cw Compression
{MHz) {MHz) {MHz) level {(dBm)
10.5 10 11
200.5 200 201
3600.5 3600 3601

4.47
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4.4.11 Residual Response
e SPECIFICATION

1 MHz to 3.6 GHz < - 100 dBm (with no signal at input and 0 dB
R3265A: input attenuation)
300 kHz to 8 GHz < - 90 dBm

1 MHz to 3.6 GHz < -~ 100 dBm
R3271A:
300 kHz to 8 GHz < ~ 90 dBm

® RELATED ADJUSTMENT
There is no related adjustment for this performance test.

¢ DESCRIFTION
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 Q.

s EQUIPMENT
Coaxial 50 {} Termination

Adapters:
TypeNtoSMA ... ... HRM-554s
Type N to BNC

Cable:
BNC, 150CM ... cv vt iieiannaie e e MI-09

& PROCEDURE

(1) On the R3265A/3271A, press the key and set the controls as follows;

Conter FIBQ . ... o oot et i e e e 25 MHz
SPAN . .t 10 kHz
RefLaVel ..ottt e e e - 10 dBm
RES BW ... it i e 300 Hz
AT T e e e 0dB
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)

(4)

Gonnect a BNC cable between the CAL OUTPUT and the RF INPUT and press the
Key.
Check that the marker amplitude is within -10.0 dBm £0.2 dB. If it is out of the range,

CAL  pmee——-
press W - and | § CALL ALL ‘ . Then, red-check that the marker amplitude is within

-10.0 dBm 0.2 dB.

< < Residual Responses, base band > >

Remove the BNC cable and adapter from the RF INPUT.
Install the Type N to SMA adapter and 50 Q) termination on the RF INPUT. Press the

key and set the controls as follows:

Centar Frog ... .. iin e e i e i 1.3 MHz
Span ... 2 MHz

L0 S =Y o T e 1.9 MHz
Reflaval . ... . i e -50 dBm
£ 0dB

RES BW ..ottt e 10 kHz
Video BW ... . e 300Hz

pross[Em]key |5 L€ tand [1][5][c] , [ e

: WEEP e
Press key :SMODE: and |sg\|§|5 '

-r—— Lo-wd

The noise level should be at least 3 dB below the display line. i it is not, it will be
necessaty to reduce the Span and RES BW to reduce the noise level.

If the Span is reduced, reduce the CF Step tc no more than 95 % of the Span.

. , 1 SINGLE | . . . .
If a residual is suspected, press I swp | 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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(6) If a response is marginal, verify the response amplitude as follows:

SAVE
@ Press the [sHiFT | and [ recaLt | key, II[ , key, EEXSE‘?DYJI%FE-E .

== ====1

| ISWEEPI : CONT 1 |
Press the key, | {Swo0E 1 1 1 swe |

- ——— | Eyep g |

Place the marker on the peak of the response in question.

r 7 ———
Press the [opL | key, 'R8W!, iaUTO} .

L1 | M|

e © & © 6
LY
@
@®
%
=
o

ERE
=
bog
=
o
‘-<
s
5
4
3
'ﬂ

Continue to reduce the Span until a RES BW of 300 Hz is reached.

@ Record the frequency and amplitude of any residual response above the display line.

- ey
Pre theM key, | RECALL 1
® 59 - Y LEXECUTE |

(7) Check for residuals up to 3.599 GHz using the procedure of step (4} through () above.

To change the center frequency, then press the and keys.

< < Residual Response, 3.5 to 7.6 GHz Band = =

(8) Set the R3265A/3271A as follows:

Contor Freq .. ..o v i it e 3.625 GHz
Span ... P 50 MHz
=Y o 47.5 MHz
RES BW ... i it 300 kHz
Video BW ..o e e 300 Hz

Press the key, }f’gﬁféi“f { [2][0] key.

{(9) Check for residuals up to center frequency 7.425GHz using the procedure of steps (4)
through (6) above. To change the center frequency, then press the and

keys.

Lastly check for residuals at center frequency 7.475GHz using the procedure of steps (4)

through (6) above.
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4.4.12 Second Harmonic Distortion
e SPECIFICATION

- 70 dBc (100 MHz to 3.6 GHz, — 30 dBm mixer level)
R3265A:
- B0 dBc (10 MHz to 3.6 GHz, — 30 dBm mixer level)

~-100 dB¢ ( >3.6 GHz, - 10 dBm mixer level)

-~ 70 dBc (10 MHz to 3.6 GHz, - 30 dBm mixer level)
R3271A:

-~100 dBc (  =>3.6 GHz, ~ 10 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 eliminates any harmonic distortion originating at the signal
source. The R3265A/3271A frequency response is calibrated. The synthesized sweeper is
phase-locked to the spectrum analyzer’s 10 MHz reference.

BNC CABLE
SYNTHESIZED l
SWEEPER [_“' R3265A/3271A
¢ POWER
¢ METER
SMA CABLE
= j
L
POWER
PASS  gp[ITTER ]
FILTER POWER SENSOR

Figure 4-11 Second Harmonic Distortion Test Setup
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e EQUIPMENT
Synthesized Sweeper . ............ .. ... ... TR4515
Power Meter . ....... .. ... . i, HP436A
Power Sensor ... ...t HP8485A or HPB481A
Power Splitter . .. .. ... i Model! 1579
2 GHz Low-pass Filter ............. ... ... DEE-001172-1
Adapter:
Type NtIoSMA ... ..... ..o HRM-5545
Cables:
BNC, 150 6m .. .o e s ii-09
SMA, 70Cm ... e A01002

e PROCEDURE

[100 Hz to 3.6 GHz Band]

(1) Zero and calibrate the power meter, Rotate the CAL FACTOR switch to the power

sensor’s 1.5 (GHz calibration factor.

(2) Connect the equipment as shown in Figure 4-11.

{(3) Press thekey on the TR4515. Set the TR4515 controls as follows:

CW e e e 1.5 GHz
Power Level ........ .. . v e 0 dBm
Frequency Standard Switch (rear panel) ........... EXT 10 MHz

{4) On the R32B5A/3271A, press [ Preser |and set the controls as follows:

Center Freq .. ..o i i et 1.5 GHz
SpPaN ... e e 10 kHz
VBW e e e 30 Hz

L 20 dB
Ref Leval ... ... e i e -10 dBm

(5) Setthe TR45151 POWER LEVEL | key for a -10 dBm + 0.1 dB reading on the power meter.

— T 1T e 1
(6) On the R3265A/3271A, press | SHoot. | | Swp | , MARKER [on |47 |
| Byl e

- | S|

o= "
1 FIXED MKR

i | I
L ONOFF_
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r -1 |
(7)  On the R3265A/3271A, press|cenTer FREQ |E;:HGH2| , [menu] E_SM\’E’EEE'; j Eig@;fj .

Wait for completion of the sweep.

| i |

Press and record the amplitude of :A MKR T
I |
It should be less than -70 dBc.

Second Harmonic Distortion (< 3.6 GHz) dBc

[>3.6 GHz Band]

(8) Remove the low-pass-filter and connect an SMA cable between the TR4515 and the
R3265A/3271A.

{9) On the R3265A/3271A, press and set the controls as follows:

Center Frog . ... vttt e e e e 3.8 GHz
T o 1 500 kHz

(10) Set the TR4515 controls as follows:

WY s e e e e e e e e e e 3.8 GHz
Power Level ... ...t e - 10 dBm

' ar ar ir b
(11) On the R3265A/3271A, press MAKER : NEXT MENU : :PRESELE 11 PEAK 11 AUTC | |

11 11 [}
o Abmeeee 1 L SEARCH || PEAKING |

Wait for the "peaking” message to disappear.

(12) Set the TR4515 controls as follows:

37 1.9 GHz
Power Lavel ... ... . i e e 0 dBm

(13) Connect the equipment as shown in Figure 4-11.

(14} Rotate the CAL FACTOR switch to the power sensor’s 1.9 GHz calibration factor.

(15) Set the TR4515 key for a 0 dBm *0.1 dB reading on the power meter.
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{(16) Set the R3265A/3271A center frequency to 1.9 GHz and span to 1 kHz.
T o mmm— i
i

polahon
Press |PEAK| MAKER nAMKRnlego MKR |
M o |

e L S

Set the center frequency to 3.8 GHz and ref-level to -40 dBm.

press [1]} "¢ I[2] [o] [¥] -
L—-1 "

Wait for the end of 20 averagings.
Press and record the 2 MKR amplitude.

it should be less than — 100 dBc
Second Harmonic Distortion (>3.6 GHz) dBc
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4,413 Third Order Intermodulation Distortion
e SPECIFICATION

For a total mixer input level* of -30 dBm:

R3265A R3271A

10 MHz to 3.6 GHz : < -60 dBc¢ 10 MHz t0 3.6 GHz : - 70 dBc
200 MHz t0 3.6 GHz : < -70 dBc
3.5 GHzt0 8 GHz : = -75 dBc 3.5 GHz 10 26.56 GHz : < - 75 dBc

* Total mixer input level = Total Input Level - Input Attenuation

Converted Specification for a total mixer input level” of -20dBm:

R3265A ' R3271A

10 MHz to 3.6 GHz : < -40 dBc 10 MHz 10 3.6 GHz : < =50 dBc

200 MHz to 3.6 GHz : < -50 dBc
3.5 GHz to 8 GHz : < ~55 dBc 3.5 GHz to 26,5 GHz : < -55 dBc

e RELATED ADJUSTMENT
There is no related adjustment procedurs for this performance test.

e DESCRIPTION
Two synthesized sweepers provide the signals required 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 20dB if
the input level is raised by 10dB.

Then, examine with mixer input level set in -20dBm after the spec is converted into a value

which is 20dB larger.

SYNTHESIZED SYNTHESIZED
R3265A/3271A SWEEPER #2 SWEEPER #1
[ | I 1
T1RF T_IRF 7 IRF
INPUT OUTPUT QUTPUT
N or SMA CABLE
' - N or SMA CABLE
POWER DIVIDER

Figure 4-12 Third Order Intermodulation { <300 MHz) Test Setup
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o EQUIFMENT

tical ificat .
Instrument Critical Speci icat{ons Ifor Equipment Recommended Model
Substitutuion
Synthesized Sweeper Frequency Range: 10 MHz to 4 GHz TR4515
Power Leval: - 10 to 0 dBm R4262
Power Divider #1 Frequency Range: 10 MHz to 300 MHz H-8-4 (ANZAC)
isolation: > 20 dB
Power Divider #2 Frequency Range: 1 GHz to 4 GHz 4313-2 (NARDA)

¢ PROCEDURE
The following procedure carryout at -20dBm for a total mixer input level.

[Third Order Intermodulation {< 300 MHz)]

(1) Select power divider #1 and connect the units as shown in Figure 4-12.

{2) Press the key on each synthesized sweeper. Set sach of the synthesized
sweeper controls as follows:

Power Level ... ... ... i e - 10 dBm
CW (synthesized sweepar #1) . ................. 10.5 MHz (205 MHz)
CW (synthesized sweeper #2) . ................. 10.6 MHz {205.1 MHz)

RFEOuUt .. e e OFF

(3) On the R3265A/3271A, press the | PRESET | key. Set the R3265A/3271A controls as

follows:
Center Freq . ... .. .ottt e cna s ine e 10.5 MHz (205 Mhz)
Ref Lavel .. ... ... i e -10 dBm
Freg8pan . ...... ... ... e 1 MHz
RBW .. . e ke 3 kHz
VBW e e 300 Hz
AT T o e e e e 10 dB

[ ———— o ———————

— I NEXT MENU ! ! CONTPK !
(5)  On the R3265A/3271A, press the [ peax | kay, : :and | GonT

B — e i )
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(10)

POWER LEVEL |key for a ~ 10 dBm £0.1 dB

On the synthesized sweeper #1, adjust the
reading on the R3265A/3271A dispiay.

On the synthesized sweeper #1, set the key to OFF. On the synthesized

sweeper #2, set the key to ON.

On the synthesized swoeper #2, adjust the | POWER LEVEL |key for a -10 dBm 0.1 dB
reading on the R3265A/3271A dispiay.

On the synthesized sweeper #1, set the | RF OUT i key to ON.

| 1
i GONT PK

On the R3265A/3271A, press the following keys: | INOFF jand the key.

Wait for a new sweep fo finish, then press the following keys: the kay,

r rs "
iﬂ_"?:’v_j , the[Peax] key, [on ] key and E-AMKRj ,

{11) Third order intermodulation distortions appear symmetrically 100 kHz apart from the two

carriers. Move 2] MKR to each distorted position with the knob or key, read the

level in dBc and record the greater reading.

(12) For the R3271A, only measurement with 10.56 MHz center frequency is made. For the

R3265A, repeat the steps for measurement with 205 MHz center frequency and record

its result.

[Third Order Intermodulation, 3.6 GHz]

(13) Switch power divider #1 to #2.

{14) Press the key on each synthesized sweeper. Set each of the

synthesized sweeper controls as follows:

Powerlavel .. ........ ... v =10 dBm
CW (synthesized sweeper #1) .................. 3.6 GHz
CW (synthesized sweeper #2} .................. 3600.1 GHz
T | OFF
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(15) On the R3265A/3271A, press the key. Set the R3265A/3271A controls as

follows:

Center Freq
Ref Level

(16) Repeat steps {4) to (11) to measure the third order intermodulation distortions and

record the greater reading.

Table 4-15 Third Order Intermodulation Distortion

(R3265A)
Sythsized Sythsized Third Order Intermodulation Distortion
Sweeper #1 Sweeper #2
[CW] (MHz) [CW] (GHz) Actual (dBc) Max (dBc)
10.5 10.8 -40
208 205.1 -50
3600 3600.1 -55
(R3271A)
Sythsized Sythsized Third Order Intermodulation Distortion
Sweeper #1 Sweeper #2
[CW] (MHz) [CW] (GHz) Actual (dBc) Max {dBc)
10.5 10.6 -50
3600 3600.1 -55
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4.4.14 Image, Multiple and Out-of-Band Response
¢ SPECIFICATION
fmage, Multiple and Out-of-Band Response:
R3265A: -~ 70 dBc (10 MHz t¢ 8 GHz)

- 70 dBc {10 MHz to 18 GHz)
R3271A: - 60 dBc (10 MHz to 23 GHz)
- 50 dBc (10 Mhz to 26.5 GHz}

e RELATED ADJUSTMENT
YTF adjustment

e DESCRIPTION
The performance tests in the R3265A and R3271A differ in measurement frequency.

Make measurement with each band.

SWEEPER [-—-1 R3265A/3271A '_J

—

i 7

POWER SPLITTER

POWER

METER
POWER SENSOR

Figure 4-13 Image, Multiple and Out-of-Band Response Test Setup
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e EQUIPMENT

SWEBPEI . v v it i .
Power Meter . .......... ...ty e
POWEBE SENSOF o ot i i e e e e e
Power Splitter . . .. ..... ... ... i
Adapter:

Type Nto SMA . . ... . o o
Cables:

SMA, 700M oot et e

o PROCEDURE

[100 Hz to 3.6 GHz Band (R3265A/3271A)]

HP8350 + HPB83594A
HP436A

HPB8485A

Model 1579

HRM-5548

A01002

(1) Connect the equipment as shown in Figure 4-13, but do not connect the power sensor.

(2} Press the key on the sweeper and set the controls as follows:

CW e e e e
Power Level ... ... ... i iinnnnn.

(3) On the R3265A/3271A, press the key and set the controls as follows:

....... 40 MHz
....... 100 kHz
....... 300 Hz

(4) Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power

sensor's 2 GHz calibration factor.

Connect the power sensor to the power splitter.

{5) Adjust the sweeper | POWER LEVEL |key for a 0 dBm 0.1 dB reading on the power

meter.

(6) r=---

r
TSWEEP | | iSINGLE [ W MARKER [on | - W MR | ' { FIXED MKR | W . E M
| MODE | | SWP_| ’ - 1 L8orF
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)

For each of the frequencies listed in Table 4-16 {(R3271A) for the 100 Hz to 3.6 GHz

band, do the foliowing:
@ Set the sweeper to the listed [CW| key frequency.

@ On the power meter, rotate the CAL FACTOR switch to the appropriate power

sensor calibration factor.

@ Set the sweeper | POWER LEVEL l key for a 0 dBm reading on the power meter.

@ TSWEEP | | SINGLE 1
Press |MENU on the R3265A/3271A.
LMODE | | SWP_]

® On the R32B5A/3271A, press and record the ZAMKR amplitude in Table 4-

16 (R3271A) as the response amplitude. The response amplitude should be less

than the specification listed in the table.

r 1 k|
- ISWEEP | | CONT I
On the R3265A/3271A, press the MARKER |DH—“] , |MENU { ooe | | swe |-

Measurement frequency for the R3265A is different for the following bands. Therefore,
skip steps (9) to {27) and restart from step (28). The following steps are for the
R3271A.
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[3.5 to 7.5 GHz Band (R3271A Only)]

{(9) Set the R3271A center frequency to 5.5 GHz. Set the sweeper {0 5.5 GHz.

(10) Rotate the CAL FACTOR switch to the power sensor's 5.5 GHz calibration factor on the

power meter.

{11) On the sweeper, set the power leval to the power meter indicate 0dBm.

On the R3271A, press" W .unzx:n:—»:c:h ] SPAN | E] Mz, MARKER

1 1 ar 1 i~ A1
:NEXT MENU 1 : PRESELE 1 1 PEAK 1 AUTO 1 Walt fOl’ the "peaklng”“ message to

1 |1 I I
Lot [ T 4 L SEARGH ;7 | PEAKING |
disappear.
e pm—— S ——
=] [SWEEP | [SINGLE |  [peax O I MKR 1 1 FIXED MR | W E]
Press [MEnu] | | mone | L swp 1 MARKER D OH/OFF_ | sean |

.l L P - -

ajp

(12) Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-16 for the 3.5
GHz to7.5 GHz band.
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[7.4 GHz to 15.4 GHz Band (R3271A Oniy)]
(13) Set the R3271A center frequency to 12 GHz. Set the sweeper to 12 GHz.

(14) Rotate the CAL FACTOR switch to the power sensor’s 12 GHz calibration factor on the

power meter.
(15) Repeat step (11} for the R3271A.

(16) Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-16 for the 7.4
GHz to 15.4 GHz band.

[15.2 GHz to 23.3 GHz Band (R3271A Only))

(17) Set the R3271A t0 21 GHz. Set the sweeper |W] to 21 GHz.

{18) Rotate the CAL FACTOR swiich to the power sensor’s 21 GHz calibration factor on the

power meter.
(19) Repeat step (11) for the R3271A.

(20) Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-16 for the 15.2 fo
23.3 GHz band.

[23 to 26.5 GHz Band (R3271A Only)]
(21) Set the R3271A center frequency to 24.4 GHz. Set the sweeper 0 24.4 GHz.

(22) Rotate the CAL FACTOR switch to the power sensor’s 24.4 GHz calibration factor on

the power meter.
(23) Repeat step (11) for the R3271A.

(24) Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-16 for the 23 to
26.5 GHz band.

(25) Record the maximum response amplitude from Table 4-16.

(At frequency iess than 18 GHz)

Maximum Response Amplitude (<18 GHz) dBc
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(26) Record the maximum response amplitude from Table 4-16.

(At frequency ranging from 18 to 23 GHz)

Maximum Response Amplitude( <23 GHz) dBg¢

(27) Record the maximurn rasponse amplitude from Tabte 4-16.

(At frequency ranging from 23 to 26 GHz)
Maximum Response Amplitude(< 26.5GHz) dBc
The following steps are for the R3265A.
[3.5 to 8 GHz Band (R3265A Only)]
(28) Set the R3265A center frequency to 7 GHz. Set the sweeper to 7 GHz.

(29) Rotate the CAL FACTOR switch to the power sensor’s 7 GHz calibration factor on the

power meter.

(30) On the sweeper, set the power level to the power meter indicate 0dBm.

r r 1mr -1
| NEXT MENU 1 i PRESF—LE i1 PEAK 1 AUTO R " . "
MARKER L , 1 shancn | | peakig | Wait for the "peaking!!

message to disappear.

ar
Press ISWEEPI |S!NGLE: , MARKER -IA MKR: :Fgg[?onéga | [erEG SPAN
U B _|

MODE SWP

L] [o] o] -

(31) Repeat steps (7) and (8) for the sweeper frequency listed in Table 4-17 for the 3.5 to
8GHz band’'s 7GHz center frequency.

(32) Set the R3265A center frequency to 8GHz. Set the sweeper |GW | to 8GHz.

(33) Rotate hte CAL FACTOR switch to the power sensor’s 8GHz calibration factor on the

power meter.
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(34) Repeat step (30) for the R3265A.

{35) Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-17 for the 3.5 t0 8

(BHz band’s 8 GHz center frequency.

(36) Record the maximum response amplitude from Table 4-17.

Maximum Response Amplitude dBc
Table 4-16 Image, Multiple and Out-of-Band Responses (R3271A)

R3271A 5G Response Specification

Band Center Freq. Cw Amplitude P (dBc)
(GHz) (MHz) {dBc)
100 Hz to 3.6 GHz Band 2.0 18957.159 —70
2.0 1157.1569 —70
2.0 10462.841 —70
2.0 8231.4205 —-70
3.5 GHz to 7.6 GHz Band 5.5 6342.841 —70
5.5 11421.421 - 70
5.5 17342.841 —-70
5.5 23264.262 —50
7.4 GHz to 15.4 GHz Band 12.0 12842.841 - 70
12.0 5789.29 —70
12.0 18210.71 — 60
12.0 24421.421 ~ 6
15.2 GHz to 23.3 GHz Band 21.0 21842.841 —60
21.0 6719.083 —70
21.0 13859.527 —-70
23 GHz to 26.5 GHz Band 24.4 25242.841 — 80
24.4 5783.935 —-70
244 11989.28 —70
24.4 18194.645 —60
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Table 4-17 Image, Multiple and Qut-of-Band Responses (R3265A)

R3265A SG Response Specification
Band Center Freq. CW Amplitude p (dBe)
{(GHz) {MHz) {diBc)

100 Hz to 3.6 GHz Band 2.0 1957.159 —-70
2.0 1157.159 - 70

2.0 10462.841 -70

2.0 8231.4205 —-70

3.5 GHz to 8 GHz Band 7.0 7842.841 —-70
8.0 4832.131 —70

8.0 3789.29 —70
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4.4.15 Frequency Response
s SPECIFICATION

% 1.5 dB (100 Hz to 3.6 GHz) {10 dB Input Attenuation)
+1.0 dB (50 MHz to 2.6 GHz) '

R3265A:
+1.5 dB (3.5 GHz to 7.5 GHz)
+1.5 dB (7.4 GHz to 8 GHz)
— +1.5dB {100 Hz to 3.6 GHz)
+1.0 dB (50 MHz to 2.6 GHz)
+1.5 dB (3.5 GHz to 7.5 GHz)
R3271A: —

+3.5 dB (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 relative to the calibrator (256 MHz): < +5 dB
Band switching uncertainty: < 0.5 dB

s RELATED ADJUSTMENT

YTF adjustment.
Frequency response adjustment.

¢ DESCRIPTION
The sweeper signal is fed through a power splitter to a power sensor and the R3265A/3271A.
The sweeper's power level is adjusted at 26 MHz to place the displayed signal at the
R3265A/3271A center horizontal graticule line. The power meter is placed in RATIO mode. At
each new sweeper frequency, the sweeper’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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SWEEPER [__,R3265A/3271 A
? o
L °
SMA-SMA POWER
POWER METER
CABLE SPLITTER

POWER
SENSOR @

\......__0

Figure 4-14 Frequency Response Test Setup

¢ EQUIPMENT
BWEBPET ittt e HP8350 + HP83595A
Power Meter ... ... i e e e ns HP436A
Power Sensor ... .. e e . HPB485A
Power splitter
Adapter:
TypeNto SMA ........................ HAM-5548
SMA(M)to SMA(M} ...... ..o 50-673-0000-31
Cables:
SMA, 70CM ot it e AD1002

¢ PROCEDURE

(1} Zero and calibrate the power meter.

(2) Connect

the equipment as shown in Figure 4-14,

(3) Press the key on the sweeper. Set the sweeper controls as follows:

CW .......... e e e e e 25 MHz
Frag Step .. - it i e 100 MHz
Power Level .. ..... ... e iiannnencans — 4 dBm
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(4) On the R3265A/3271A, press the key.

Center Freq ... .. it i i i e 25 MHz
CF Step ..t e 100 MHz
Span ... e 40 MHz
Reflevel ..... ... ... .. -5 dBm
AB/HIV o e 1 dB/div
RBW i e e 3 MHz
VBW e e 1 KHz

== ir-—T—T"" b
1 NEXT MENU 1 1 GONT PK 1

p .
(6)  Press [Peaj; ™ T i Guore |

(6) Adijust the sweeper vernier for a MKR frequency reading 100MHz * 2MHz.

Adjust the sweeper POWER LEVEL for 2 MKR amplitude reading of —10 dBm *0.09
dB.

(7) Pross the switch on the power meter.
[Frequency Response (R3265A/3271A: 100 Hz to 3.6 GHz Band)]

(8) Set the sweeper to 100 MHz,

(9) Set the R3265A/3271A t0 100 MHz.

(10) Adjust the sweeper POWER LEVEL for an R3265A/3271A MKR amplitude reading of —
10 dBm  £0.09 dB.

{(11) Record the reverse sign value of the power ratio displayed on the power meter in Table
4-18.

(12) On the sweeper, press the and keys.

On the R3265A/3271A, press the IGENTER FREG | I and keys.

At each new frequency, repeat steps (10) and (11), rotating the CAL FACTOR switch ta
the power sensor’s calibration factor
Whne the peak is out of CRT display, adjust the VERNIER of the sweeper for

near the center.
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[Frequency Response (R3265A/3271A: 3.5 to 7.5 GHz Band)]

(13) Set the R3265A/3271A [centerrrea | to 3.6 GH.

(14) Set the sweeper to 3.6 GHz.

(15) On the R3265A/3271A, press MARKERINE)(T MENU || PRESELE 1| PEAK | 1 AUTO -}
’ i 11 SEARCH | 7 | PEAKING |

Wait for the "peaking!!" message to disappear.

(16) Adjust the sweeper POWER LEVEL for an R3265A/3271A MKR amplitude reading of
- 10 dBm *0.09 dB.

(17) Record the reverse sign value of the power ratic displayed on the power meter in Table
4-19.

{18) On the sweeper, press the and keys.

On the R3265A/3271A, press the ICENTER FREQ | and keys.
At each new frequency, repeat steps (15) through (17), rotating the CAL FACTOR switch

to the power sensor’s calibration factor.
When the peak is out of CRT display, adjust the 1CW| VERMER of sweeper for near

the center.

[Frequency Response (R3265A: 7.5 to 8.0 GHz Band) {R3271A: 7.5 to 15.4 GHz Band)]

r
(19) Set the R3265A/3271A |CENTER FREQ [to 7.5 GHz and , AUTO&M{, lto 200 MHz.

(20) Set the sweeper [SW {10 7.5 GHz and | ©W SYEP SIZE | {0 200 MHz.

(21)On the R3265A/3271A, press MARKER- I NEXT MENU 1| PRESELE 11 PEAK | , | AUTO 1
.......... JL_____JLSEARCH | PEAKING |

Wait for the "peaking!!" message to dlsappear

(22) Adjust the sweeper POWER LEVEL for an R3265A/3271A MKR amplitude reading of
-10dBm *0.09 dB.

(23) Recording the reverse sign value of the power ratio displayed on the power meter in

Table 4-20.
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(24) On the sweeper, press the and II' keys.

On the R3265A/3271A, press the |CENTER FREQ] and keys.
At each new frequency, repeat steps (21) through (23), rotating the CAL FACTOR switch

to the power sensor’s calibration factor.

[Frequency Response (R3271A: 15.4 to 23.3 GHz Band}]

(25) Set the R3271A to 15.4 GHz.

(268) Set the sweeper to 15.4 GHz.

r T ar 1 r |
27 ON | FNEXT MENU | 1 PRESELE 1 | PEAK | EOAUTO 1
(27) On the R3271A, press MARKER e e PSS ianon |7 1 pEaki |

Wait for the "peaking!!" message to disappear.

(28) Adjust the sweeper POWER LEVEL for an R3271A MKR amplitude reading of ~ 10 dBm
+0.09 dB.

(29) Record the negative value of the power ratio displayed on the power meter in Table 4-21.

(30} On the sweeper, press the and keys.
On the R3271A, press the ICENTER FREQl and LE keys.

At each new frequency, repeat steps (27) through (29), rotating the CAL FACTOR switch

to the power sensor’s calibration factor.

[Frequency Response (R3271A:233 to 26.5 GHz Band)]

(31) Set the R3271A to 23.4 GHz.

(32) Set the sweeper [CW |to 23.4 GHz.

B rNEXT'MEr:JG": :—F’RESELE-”- PEAK _: :_ AUTO -:
(33) On the R3271A, press MARKER El ________ [ 1 otaon | 7 Leamna |

Wait for the "peaking!!" message to disappear.

(34) Adjust the sweeper POWER LEVEL for an R3271A MKR amplitude reading of - 10 dBm
+0.09 dB.
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(34) Adjust the sweeper POWER LEVEL for an R3271A MKR amplitude reading of — 10 dBm
+0.09 dB.

(35) Record the reverse sign value of the power ratio displayed on the power meter in Table
4.-22,

(36) On the sweeper, press the _ and keys.
On the R3271A, press the@ and LT___] keys.
At each new frequency, repeat steps (33) through (35), rotating the CAL FACTOR switch
to the power sensor’s calibration factor.
When the peak is out of CRT display, adjust the {E VERNIER of the sweseper for

near the center.
[Test Resuits]

(37) Frequency Response (R3265A/3271A:100 Hz to 3.6 GHz Band)

@ Enter the most positive number from Table 4-18, HP436A Reading : dB
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-18, HP436A 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 dB.

(38) Frequency Response (R3265A/3271A:50 MHz to 2.6 GiHz Band)

D Enter most positive number from Table 4-18, HP436A Reading within the range of 100
MHz to 2.6 GHz frequency: dB

@ Enter most negative number from Table 4-18, HP436A Reading within the range of 100
MHz to 2.6 GHz frequency: dB

@ Subtract @ from @ dB
The result should be less than 2 dB.
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(39) Frequency Response (R3265A/3271A:3.5 GHz to 7.5 GHz Band)

@ Enter the most positive number from Table 4-19, HP436A Reading: dB
The absolute value of this number should be less than & dB.

@ Enter the most negative number from Tabls 4-19, HP436A Reading: dB
The absolute value of this number should be less than 5 dB.

& Subtract @ from D: dB
The result should be less than 3 dB.

{40) Frequency Response (R3265A:7.5 to 8 GHz Band){R3271A:7.5 to 15.4 GHz Band)

D Enter the most positive number from Table 4-20, HP436A Reading: dB
The absclute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-20, HP436A Reading: dB
The absolute value of this number should be less than 5 dB.

@ Subtract @ from @: dB
The result should be less than 7 dB (R3265A:3 dB).

(41) Frequency Response (R3271A:15.4 to 23.3 GHz Band)

@ Enter the most positive number from Table 4-21, HP436A Reading: dB
The absolute value of this number should be less than § dB.

@ Enter the most negative number from Table 4-21, HP436A Reading: dB
The absolute value of this number should be less than & dBE.

@ Subtract @ from &: dB
The result should be less than & dB.

(42) Freguency Response (R3271A:23.3 to 26.5 GHz Band)

@ Enter the most positive number from Table 4-22, HP436A Reading: dB
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-22, HP436A Reading: dB
The absolute value of this number should be tess than 5 dB.

@ Subtract @ from O: dB
The result should be less than 8 dB.
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Table 4-18 Frequency Response
(R3265A/3271A : 100 Hz to 3.6 GHz Band)

Column 1 Column 2 Column 3
Freguency HP436A CAL Factor
{MHz) Reading (dB) Freg. (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
800 0.05
1000 0.05
1100 2.0
1200 2.0
1300 2.0
1400 2.0
1500 2.0
1600 2.0
1700 2.0
1800 2.0
1900 2.0
2000 2.0
2100 2.0
2200 2.0
2300 2.0
2400 2.0
2500 3.0
2600 3.0
2700 3.0
2800 3.0
2900 3.0
3000 3.0
3100 3.0
3200 3.0
3300 3.0
3400 3.0
3500 3.0
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Table 4-18 Frequency Response
(R3265A/3271A : 3.6 GHz to 7.5 GHz Band)

Column 1 Column 2 Column 3

Freguency HP436A CAL Factor

{GHz) Reading (dB) Freq. (GHz)
3.6 4.0
3.7 4.0
3.8 4.0
3.9 4.0
4.0 4.0
4.1 4.0
4.2 4.0
4.3 4.0
4.4 4.0
4.5 5.0
4.6 5.0
4.7 5.0
4.8 5.0
4.9 5.0
5.0 5.0
5.1 5.0
5.2 5.0
5.3 5.0
5.4 5.0
5.5 8.0
5.6 6.0
5.7 6.0
5.8 6.0
59 6.0
6.0 8.0
6.1 6.0
6.2 8.0
6.3 6.0
6.4 6.0
6.5 7.0
6.6 7.0
8.7 7.0
5.8 7.0
6.9 7.0
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 4-20 Frequency Response
(R3265A : 7.5 GHz to 8 GHz Band)
(R3271A : 7.5 GHz to 15.4 GHz Band)

Column 1 Column 2 Column 3
Frequency HP436A CAL Factor
(GHz) Reading (dB) Freq. (GHz)
7.5 8.0
7.7 8.0
7.9 8.0
<R3271A
Only > 8.0
8.1 8.0
8.3 8.0
8.5 8.0
8.7 9.0
8.9 9.0
9.1 9.0
9.3 10.0
9.5 10.0
9.7 10.0
9.9 10.0
10.1 10.0
10.3 1.0
10.5 11.0
10.7 11.0
10.9 11.0
1.1 11.0
11.3 12.0
11.5 12.0
11.7 12.0
11.9 12.0
121 12.0
12.3 13.0
12.6 13.0
12.7 13.0
12.9 13.0
13.1 13.0
13.3 14.0
13.5 14.0
13.7 14.0
13.9 14.0
14.1 14.0
14.3 15.0
14.56 15.0
14.7 15.0
14.9 15.0
15.1 15.0
15.3
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Table 4-21 Frequency Response
(R3271A ; 15.4 GHz to 23.3 GHz Band)
Column 1 Column 2 Column 3
Frequency HP436A CAL Factor

(GHz) Reading (dB) Freq. {(GHz)
15.4 15.0
15.6 16.0
15.8 16.0
16.0 16.0
16.2 18.0
16.4 16.0
16.6 17.0
16.8 17.0
17.0 17.0
17.2 17.0
17.4 17.0
17.6 18.0
17.8 18.0
18.0 18.0
18.2 18.0
18.4 18.0
18.6 19.0
18.8 19.0
19.0 19.0
19.2 19.0
19.4 19.0
19.6 20.0
19.8 20.0
20.0 20.0
20.2 20.0
20.4 20.0
20.8 21.0
20.8 21.0
21.0 21.0
21.2 21.0
21.4 21.0
21.8 22.0
21.8 22.0
22.0 22.0
22.2 22.0
22.4 22.0
22.6 23.0
22.8 23.0
23.0 23.0
23.2 23.0
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Table 4-22 Frequency Response
{(R3271A : 23.3 GHz to 26.5 GHz Band)

Column 1 Column 2 Column 3

Frequency HP436A CAL Factor
{GHz) Reading (dB) Freq. (GHz)
23.4 23.0
23.8 24.0
23.8 24.0
24.0 240
24.2 24.0
24.4 24.0
24.6 25.0
24.8 25.0
25.0 25.0
25.2 25.0
25.4 25.0
256 26.0
25.8 25.0
26.0 26.0
26.2 26.0
26.4 26.0
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4.4.16 IF Gain Uncertainty
e SPECIFICATION

IF Gain Uncertainty:
< *0.5 dB, reference levels 0§ dBm 1o — 50 dBm with 10 dB input attenuation
< %0.7 dB, reference levels 0 dBm to - 80 dBm with 10 dB input attenuation

¢ RELATED ADJUSTMENT
{F amplitude adjustment.

o DESCRIPTION
This test measures IF gain error in resolution band width 1 MHz, 3 kHz and 300 kHz. The
input signal level is decreased as the spectrum analyzer’s reference level is decreased (IF gain
increased). Since the signal level is decreased in precise steps, any error between the
reference level and the signal level is caused by the analyzer's IF gain. The frequency
synthesizer is phase-locked to the analyzer’'s 10 MHz reference.

BNC CABLE

10 MHz REF

R3265A l
INOUT

10 MHz REF  FREQUENCY /3271A

iN SYNTHESIZER

-2
o

ATT ATT

1dB STEP 10dB STER
BNC CABLE BNC CABLE

ATT/SW DRIVER

Figure 4-15 IF Gain Uncertainty Test Setup

» EQUIPMENT

Frequency Synthesizer ..................... HP3325B
1dB Step Attenuator .. ... ... . oo e HP8434H
10 dB Step Attenuator . ..... . ... ... .00 HPB8435H
Attenuator/Switch Driver .. .. ... ... ... . ... ... HP11713A
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@ PROCEDURE
(1} Connect the equipment as shown in Figure 4-15.
(2) Set the frequency synthesizer contrals as follows:

= [ 11 MHz
Amplitude .. .. ... o o -5 dBm

(3) On the R3265A/3271A, press the | PRESET l key and set the controls as follows:

‘CenterFreq . ... . 11 MHz
Freg Span .. ..... . ier e 0 Hz
dB/idiv .. 1dB
VBW e 1 Hz
RBW e 1 MHz

(4) Set 1 dB and 10 dB step attenuator to 0 dB. Set the output level of the frequency
synthesizer to the value 5 dB lower than the R3265A/3271A reference level.

T T
(5) After several sweeps in the R3265A/3271A, press the ; VIEW Y and keys to read
L 4

the data on the screen and record it as the reference value. Then, press the ’

r 1 r 1
WAmkR keys and | WATE !
[ | S AN

(6) Press the 1 dB step attenuator to lower the R3265A/3271A reference level by 1 dB.

(7) After several sweeps in the R3265A/3271A, press the key to read the marker
level on the screen and record it in Table 4-23.

(8) Repeat steps (6) and (7) until the 1 dB step attenuator is lowered to 10 dB.
(9} Press the 10 dB step attenuator to lower the R3265A/3271A reference level by 10 dB.

(10} After several sweeps in the R3265A/3271A, press the key to read the data on
the screen and record it in Table 4-23.

{11) Repeat steps {9) and (10) until the 10 dB attenuator is lowered to 60 dB.

{12} Repeat steps (2) to (11) above for the R3265A/3271A resolution band width 3 kHz and
300 kHz. For resoclution band width 3 kHz, repeat steps (11) until the 10 dB step
attenuator is lowered to 70 dB and record the resuit in Table 4-24, For resolution band
width 300 kHz, set dB/div to 0.5 dB/div in step (3) and record the result in Table 4-25.
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Table 4-23 IF Gain Error (RBW =1 MHZ, 1 dB/div. )
Reference value {dBm}
I?3322$ 15: 1 dB Step 10 dB Step /| Marker
Reference Attenuat'or Attenua’for Level Specification
Level Atte(r(njxéa;tlon Aﬂe(f;léa)tl()ﬁ (dB)
(dBm)
0 0 0 0 (Ref.) -
-1 1 0 +0.5dB
-2 2 0 +0.5dB
-3 3 0 +0.5 dB
—4 4 0 +0.56dB
—5 5 0 +0.5dB
—6 6 0 +0.5dB
-7 7 0 +0.5dB
—8 8 0 +0.5dB
-9 2 0 +0.5dB
—10 10 0 +0.5dB
—20 10 10 +0.5 dB
-30 10 20 +0.5dB
—40 10 30 +0.5 dB
-50 10 40 +0.5dB
— 60 10 50 +0.7 dB
—70 10 80 0.7 dB
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Table 4-24 |F Gain Error (RBW =3 kHZ, 1 dB/div.)
Heference value {dBm)
PO265A | 1dBStep | 10dBStep | gy
Reference :‘\ttenua@or Attenuat‘or Level Specification
Level tte(réléa;tlon Atte(r;uBa)tlon (dB)
(dBrm)
0 0 0 0 (Ref.) —
—1 i 0 +0.5 dB
-2 2 0 +0.5dB
-3 3 0 +0.5dB
—4 4 0 +0.5 dB
-5 5 0 +0.5dB
-6 B 0 +0.5dB
-7 7 0 +0.5dB
—8 8 0 +0.5dB
-9 9 0 +0.5dB
—10 10 0 +0.5dB
—20 10 10 +0.5dB
—-30 10 20 +0.5dB
—40 10 30 +0.5dB
—50 10 40 +0.5dB
—60 10 50 +0.7 dB
—~70 10 60 +0.7 dB
—80 10 70 +0.7 dB
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Table 4-25 IF Gain Error (RBW =300 kHZ, 0.5 dB/div.)
Reference value {dBm)
oot | 1dBStep | 10dB Step Marker
Reference Attenua'for Attenua?or Level Specification
Level Atte(r;téa;tlon Atte(r;éa;tlon (dB)
(dBm)
0 0 0 0 (Ref.} -
—1 1 0 +0.5 dB
-2 2 0 +0.5 dB
—3 3 0 +0.5 dB
—4 4 0 +0.5 dB
-5 5 0 +0.5dB
-6 6 0 +0.5 dB
-7 7 0 +0.5 dB
-8 8 0 +0.5dB
-9 9 0 +0.5 dB
—-10 10 0 +0.5 dB
—20 10 10 +0.5dB
—30 10 20 +0.5dB
—40 10 30 +0.5 dB
—50 10 40 +0.5 dB
—60 10 50 +0.7 dB
-70 10 60 +0.7 dB
4-83 Jan 20/94



R2265A/327 1A SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

4.4.17 Scale Fidelity
s SPECIFICATION

Log Scale Fidelity: £0.2 dB/1 dB3,
1 dB/10 dB to a maximum of 1.5 dB over 0 to 90 dB range.
Linear Scale Fidelity: < *5% of reference level
QP-mode Log Scale Fidelity: % 1.0 dB/30 dB, *2dB/40 dB, %1.0 dB/40 dB (25°C *10°C)

s RELATED ADJUSTMENT
{F amplitude adjustment.

¢ DESCRIPTION
This test measures display accuracy for 1 dB, 10 dB log scales, X1, X2 linear scales and 10 dB
QP mode log scale. All scales are measured with U dBm reference signal. Figure 4-16
illustrates the measurement system of this test. The frequency synthesizer is phase-locked to
the 10 MHz reference source of the spectrum analyzer.

R3265A 110 MHz REF
/3271A Z
10 MHz FREQUENCY 3 IN/OUT
REF IN SYNTHESIZER
(o)
Q ? ?
1dB STEF 10dB STEP
BN C ATTENUATOR ATTENUATOR BN C
CABLE CABLE

ATT/SW DRIVER

Figure 4-16 Scale Fidelity Test Setup

¢ EQUIPMENT

Frequency Synthesizer ..................... HP3325B
1dB Step Attenuator . ........... ... ..l HP8484H
10 dB Step Attenuator . ........ ... L, HPB435H
Attenuator/Switch Driver .. ... ....... ... ... .. HP11713A

4-84 Jan 20/94




R3265A/3271A SERIES
SPECTRUM ANALYZER
MAINTEMANCE MANUAL

4.4  Performance Tesi Process

e PROCEDURE
(1) Connect the equipment as shown in Figure 4-16.
{2) Set the frequency synthesizer controls as follows:

o 11 MHz
Amplitude ... ... ... . { dBm

{3) On the R3265A/3271A, press the key and set the controls as follows:

Conter Freq .. ..o oo 11 MHz
Freg Span  ...... ... ... ... . i nn 0 Hz
Reflevel ....... ... .. .. .. . . n. 0 dBm
RBW ... .. 1 MHz
VBW e 1 Hz
dB/div. ... e 1 dB/div

(4) Set the 1 dB and 10 dB step attenuators fo 0 dB.

(5) On the R3265A/3271A, press the MARKER [ oN | key.
[1 dB/div Log Scale]

(8) On the frequency synthesizer, adjust the amplitude until the R3265A/3271A marker
reads exactly 0.00 dBm.

I 1 T |
(7) On the R3265A/3271A, press the [a], | VEW jMARKER and MR 1 ove,

| I | IR |

r |
Then press the[8 | and | WRTE |,

L_j{mJ

: r r 1
(8) On the R3265A/3271A, press the [MENU] key, | Sione § o | -

{9) Lower the frequency synthesizer level by 1 dB.

e

“l T 1 r a
SINGLE SINGLE
(10) On the R3265A/3271A, press the key, is%%ipj 1 Swe 1and R

(11) Record the A marker level in the Actual Columm in Table 4-26. Calculate the
incremental error according to the following egquation and record the result in the
Incremental Error column in Table 4-26.

Incremental error = (Current .l marker level} - (Previous £ marker level) + 1 dB

(12) Repeat steps (9) to (11) until the frequancy synthesizer level is set to the value 10 dB
lower than the initially set level.
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[10 dB/div Log Scale]

(13) On the R3265A/3271A, press the fS\g;%EP, and : GoNT :keys set| reF LeveL |and
L

! | By | 'to 10 dB/div. Set the resolution band width to 3 kHz.
L"__

(14) Set the frequency synthesizer level so that the R3265A/3271A marker indicates just 0.00
dBm.

(15) On the R3265A/3271A, press the [a] . , } VIEW 'MARKER- and | A e} ' keys.

______ L___dJ

Then press the [B | and | | WRITE -
P DECEN

(16) Lower the frequency synthesizer level by 10 dB. If the level cannot be lowered by 10
dB, use the 10 dB step attenuator to fower it by 10 dB.

] i
(17) On the R3265A/3271A, press the [oweep | {S'NGLE{ and :sgﬁga keys.

LI | ]
LMODE o ( SWE L SWP_

(18) Record the 4 marker level in the Actual columm in Table 4-27. Calculate the
incremental error from the following expression and record the result in the Incremental
Error column in Table 4-27. _

Incremental error = (Current A marker level) - (Previous 2 marker level) + 10 dB

(19) Repeat steps (16) to {18) until the frequency synthesizer level is set to the value 90 dB
lower than the initially set level.
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Table 4-268 1 dB/div. Log Scale Fidelity (RBW =1 MHz)

Input Signal dB from AMarker Level Incremental
Level . F%eferenqe _ Error (dB)
{dBm, nominal) | Level {(nominal) | Min. (dBm) | Actual {dBm) | Max. (dBm)
0 0 0 0 (Ref.) 0 0 (Ref.)

-1 -1 —1.2 - 0.8

-2 -2 —~2.4 —1.6

-3 -3 —3.6 —24

—4 —4 —4.8 —-3.2

-5 -5 —6.0 —-4.0

-6 —B —-7.2 —4.8

-7 -7 —8.4 —5.6

-8 -8 —-9.5 —B.5

-9 -9 —10.5 ~7.5
—-10 —-10 -11.5 —8.5

Table 4-27 10 dB/div. Log Scale Fidelity (RBW =3 kHz)
input Signal dB from A Marker Level Incremental
Level . Referenc_e ) 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
—B0 -~ 60 —81.5 —58.5
—-70 -70 —-71.5 —B68.5
- 80 —80 —-81.5 —785
—-90 —80 —91.5 —885
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[Linear Scale]
(20) Set the frequency synthesizer as follows:

Freg o e 11 MHz
Amplitude ... ... . e 0 dBm

Set the 1 dB and 10 dB attenuator to 0 dB.

(21) On the R32B5A/3271A, press the | PRESET | key and set the controls as follows:

Center Freq ... ... o e 11 MHz
Freg Span . .. ... .. e 10 kHz
Reflevel ... ... . . i 0 dBm
RBW e 1 kHz
VBW e 1 kHz
AT e e 20 dB

r 1
(22} On the R3265A/3271A, press the , ! LINEAR 1 ang keys to select the finear
] L 1

X1 mode. Then, press the MARKEER kay.

(23} Precisely set the frequency synthesizer level to the R3265A/3271A reference level while
reading the marker level on the screen.

T M peem—a- -

1 SWEEP ! ! SINGLE !
(24) On the R3265A/3271A, press the | Siope | and {50 | keys to sot the
single sweep mode.

(25) Read the level value displayed on the frequency synthesizer 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.

(26) On the R3265A/3271A, perform single sweep twice, read the marker level and record it
in Table 4-28.

(27) Set the frequency synthesizer level as shown in the Input Signal Level column in Table
4-28 sequentially and repeat step (26) for each.
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Table 4-28 Linear Scale Fidelity (X1}

[nput Signal Level Div. from Marker Level
Reference
{dB, nominal) {mV, nominal) Lavel Min. {mV) Actual (mV) Max. (mV)
0 (Rel.) 223.6 0 223.6 223.6 {Ref.) 223.6
-0.92 201.24 1 180.06 212.42
-1.94 178.88 2 167.7 190.06
—-3.10 156.52 3 145.34 167.7
—4.44 134.16 4 122.98 145.34
—6.02 111.8 5 100.62 122.98
—-7.96 89.44 6 78.26 100.62
—10.46 67.08 7 55.9 78.26
—13.98 44.72 8 33.54 55.9
—20 22.36 9 11.18 33.54
Table 4-29 QP-mode Log Scale Fidelity
Input Signal dB from A Marker Level
Level Reference Level
(dBm, nominal) (dB, nominal) Min. (dBm) ] Actual (dBm) | Max. {dBm)
0 (Ref.) 4] 0 0 (Ref.) 0
—10 —10 -1 -8
—20 —20 —21 —19
—30 —~30 —31 —29
—40 40 —41 —39™
=~ 42 dBm when the ambient temperature is out of range 25°C *10°C.
* - 38 dBm whe the ambient temperature is out of range 25°C +10°C.
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{QP-mode Log Scale]

(28)

(30)

Set the frequency synthesizer as follows:

Freg oo e 11 MHz
Amplitude .. ... .. e 0 dBm

Set the 1dB and 10dB attenuator to 0dB.

On the R3265A/3271A, press the key and set the controls as follows:

Coanter Freq . .. .. e e 11 MHz
Freqg Span . ... .o e e 0 Hz

EMC 1 1
On the R3265A/3271A, press the |SHIFT | i QP 1yavs to set the QP mode.
P E];_____ 18y
Then, press the MARKER[ on | key.

Precisely set the frequency synthesizer level to the R3265A/3271A reference level.

r 1 r |
On the R3265A/3271A, press the E] , | VIEW 1 MARKER and LAMKR ! oy,

| I | | Ep—— |

rWRﬂE-I
Then, press the key andi_ 5 _i .

lLower the frequency synthesizer leve! by 10 dB. After (2) to (3) seconds, read the
Z1 marker level on the screen and record it in Table 4-28,

Repeat step (33) until the frequency synthesizer level is set to the value 40 dB lower
than the level set in step (31).
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4.4.18 Input Attenuator Accuracy
e SPECIFICATION

Input attenuator accuracy (referenced to 10 dB input attenuation, for 20 to 70 dB settings):

R3265A: 100 Hz to 8 GHz: < %1.1 dB/10 dB step to a maximum of +2.0 dB

100 Hz to 12.4 GHz: < %1.1 dB/10 dB step to a maximum of *2.0 dB
R3271A: 12.4 GHz to 18 GHz < #1.3 dB/10 dB step to a maximum of *2.5 dB
18 GHz to 26.5 GHz: < 1.8 dB/10 dB step to a maximum of 3.5 dB

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

& DESCRIPTION
This test measures the input attenuator’s switching accuragy over the full 70 dB.
The number of frequency measured points is one point at 4 GHz for the R3265A, and three
points at 4 GHz, 15 GHz and 18 GHz for the R3271A.
The synthesized sweeper is phase-locked to the spectrum analyzer’'s 10 MHz reference. The
input attenuator switching accuracy is referenced to the 10 dB attenuator setting. Step-to-step
accuracy is calculated from switching accuracy data.

SYNTHESIZED lw MHz REF 10 MHz REFl R3265A/3271A
SWEEPER N INFOUT

7 ?

[ SMA CABLE J

Figure 4-17 Input Attenuator Switching Accuracy Test Setup

# EQUIPMENT
Synthesized Sweeper :
Frequency Range:10 MHz to 18 GHz TR4515
(Critical Specifications for Equipment Substitution) {Recommended model)
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e PROCEDURE

(1) IF gain uncertainty is measured when the resolution bandwidth is set to 3kHz and the
result is filled in on the IF Gain uncertainty of Table 4-30.
Faor the test method, refer to “4.4.16 IF Gain Uncertainty”.

CAUTION

Measure IF gain uncertainty when the resolution bandwidth is set to 3kHz before doing this test.
IF gain uncertainty is included in the measurement rasult because of IF gain’s changing and
measuring in this test.

(2) Connect the equipment as shown in Figure 4-17.
(3) Set the synthesized generator controls as follows:

Breg ... s 4 GHz
Amplitude . ..., ... e -5 dBm

(4) On the R3265A/3271A, press the key and set the controls as follows:

CenterFreq .............. .. ..., 4 GHz
FreqSpan . ... ... i 10 kHz
Reflevel .......... . ... .. it 0 dBm
dB/div . . e s 1 dB/div
RBW .. ... e s 3 kHz
VBW . e 10 Hz
SWP e i sec

(8) On the synthesized generator, adjust the POWER LEVEL to place the peak of the signal
five divisions below the R3265A/3271A reference loval.

— r | r 1 r a
(6) On the R3265A/3271A, press the key, ISWEER | 1SINGLEL gng | SINGLEY

I
;. MODE J LSWF L

Press the key, read the MKR level and record it in Table 4-30 as the reference
value.

T il
(7) On the R3265A/3271A, press the  [ceL |, | AT | and keys.
L T
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o e —m————

r' 1r
(8) On the R3265A/3271A, press the |MENU|key, | SWEEP 1 1 SINGLE

I

and
11 i
L MODE ;| SWP

r 1
I SINGLE 1

I [
L SWE_

Press the|PEAK| key, read the MKR level. The marker level measured here is subtracted

from the reference value measure in the (6).

IF gain uncertainty measured in the (1) is subtracted from the value.

Records it in Table 4-29 as Actual MKR Reading.

Actual MKR
Reading

Reference value
measured in the

(6)

Marker level
measured in
the (9)

IF gain uncertainty
measured in the

(1)

(8) Repeat steps (7) and (8) for the remaining R3265A/3271A ATT sefting listed in Table 4-

30.

(10} Calculate the step-to-step accuracy as described in the following steps and record the
results in Table 4-30. Step-to-step accuracy should be within the limits shown in Table

4-30,

[Step-to-Step Accuracy Calculation]

{11) For the 20 dB ATT setting, switching accuracy becomes step-to-step accuracy.

(12) For the 30, 40, 50, 60 and 70 dB ATT settings, subiract the 10dB down ATT switching
accuracy from the current ATT switching accuracy.

(13) Center Frequency is changed to 15GHz and 18GHz and the operations in (2) to (12) are
executed for R3271A. Fill in the value measured in the (1) when Center Frequency is

4GHz on the IF Gain Uncertainty Table 4-30.
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Table 4-30

Input Attenuator Accuracy

[R3265A] Center Frequency: 4 GHz, Reference value dBm
R3265A IF Gain IF Gain Switching Accuracy Step-to-Step Accuracy
Attenuator (dB) Uncertainty
{dB) (dB) Min. {dB) i 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 11
60 50 -2 +2 1.1
70 60 -2 +2 1.1
[R3271A] Center Frequency: 4 GHz, Reference value dBm
R3271A IF Gain IF Gain Switching Accuracy Step-to-Step Accuracy
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
B0 50 -2 +2 +1.1
70 60 -2 +2 +1.1
[R3265A] Center Frequency: 15 GHz, Reference value dBm
R3265A IF Gain iIF Gain Switching Accuracy Step-to-Step Accuracy
Attenuator (dB) Uncertainty
(dB) (dB) Min. (dB) | Actual (dB) { Max. {(dB) | Actual {dB) | Spec. (dB)
10 0 0 0(Ref) | O (Ref.) 0 (Ref.) 0 (Ref.) 0 (Ref.)
20 i0 -2.5 +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
60 50 -2.5 +2.5 +1.3
70 60 2.5 +25 +1.3
[R3271A] Center Freguency: 15 GHz, Reference value dBm
R3271A I Gain IF Gain Switching Accuracy Step-to-Step Accuracy
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 -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
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4.4.19 Sweep Time Accuracy
¢ SPECIFICATION

For Span = () Hz
Sweep Time < 3%

¢ RELATED ADJUSTMENT
There is no related adjustment precedure for this performance test.

& DESCRIPTION
A low frequency signal (Square Wave) is displayed on the R3265A/3271A Spectrum Analyzer in
ZERQ Span mode, and measure the frequency of the displayed signal.

R3265A/3271A
SYNTHESIZED FUNCTION GENERATOR
I | | ||
i Qoo
(101 :
7 ° = 9
U
SIGNAL PUT
ADAPUTER
BNG CABLE

Figure 4-18 Sweep Time Accuracy Test Setup

s EQUIPMENT

Synthesized Function Generator . .............. HP3325A
Adapters:

Type N(mito-BNC(H) ....... ... ... ..ot JCF-AFO0IEXO3
Cable:

BNC, 180Ccm .. ... i e e MI-09
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¢ PROCEDURE

(1)

2

@3

(6)

Connect the equipment as shown in Figure 4-18 using the BNC cable from the HP3325A
SIGNAL OUT.
Connected it to the R3265A/3271A INPUT.

On the R3265A/3271A, press the key and set the controls as follows:

CenterFreq . ...... .. it i 0 MHz
PN e e i 6 MHz
Sweep Time . ........viivvinnnn.. e 50 us
OBV e e e 1 dB/div

On the HP3325A, set the controls as follows:

Frequency .. ... vt 22 kHz
Amplitude .. ... . .. - 10 dBm
Function ... ... ..., e Square

[ T r ]
On the R3265A/3271A, press key, set | TRIG ! and IVIDEO! and adjust with the knob

| — | | SR |

———— —— = —_————

r —1 r r al
to trigger with VIDEO. And press the key, |SHeP L, | SNGLE and (SINGEE ]
] bmaad L d Leewed

Wait for the sweeper stops.

On the R3265A/3271A, press the MARKER I__a_'}ﬂ key. Set the marker at the second
rising edge from left.

Record the Marker time as the Measured Sweep Time in Table 4-31 for the 50 s Sweep
Time setting.

The Measured Sweep Time should be within the limits shown in Table 4-31.

Repeat step (5) for the HP3325A frequencies and R3265A/3271A sweep times as
indicated in Table 4-31,
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Table 4-31 Sweep Time Accuracy

R3265A Marker Reading
HP3325A I3271A
Frequency Sweep Time
Setting Min. Actual Max.
22 kHz 50 us 44.1 ps 46.8 us
11 kHz 100 45 88.2 us 93.6 us
5.5 kHz 200 ps 177 48 187 us
2.2 kHz 500 us 441 us 468 us
1.1 kHz ims 882 us 936 us
550 Hz 2msg 1.77 ms 1.87 ms
220 Hz 5 ms 4.41 ms 4.68 ms
110 Hz 10 ms 8.82 ms 9.36 ms
55 Hz 20 ms 17.7 ms 18.7 ms
22 Hz 50 ms 44.1 ms 46.8 ms
11 Hz 100 ms 88.2 ms 83.6 ms
5.5 Hz 200 ms 177 ms 187 ms
2.2 Hz 500 ms 441 ms 468 ms
1.1 Hz 1s 882 ms 936 ms
0.55 Hz 28 1.77 8 1.87 s
0.22 Hz 5s 441 s 468 s
0.11 Hz 10s 8.82s 9.36s
0.055 Hz 20s 17.7 s 18.7 s
0.022 Hz 50 s 441 s 46.8 s
0.011 Hz 100 s 882 s 93.6s
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4.4.20 Calibration Amplitude Accuracy
e SPECIFICATION
Amplitude:  -10dBm *0.3 dB

¢ RELATED ADJUSTMENT
Calibration amplitude adjustment.

s DESCRIPTION
The amplitude accuracy of the CALOUT signal are checked for - 10 dBm % 0.3 dBm.

R3265A/3271A

POWER
METER

O

Figure 4-19 Calibration Amplitude Accuracy Test Setup

o EQUIPMENT
Power Maler ... ... . i i HP436A
Power SenSOr . .ottt e e e HP8481A

® PROCEDURE
(1) Connect the equipment as shown in Figure 4-18.

(2) Press the power sensor zero of the power meter and calibrate the power sensor. Enter
the power sensor’s 25 MHz calibration factor into the power meter.

(3) Connect the power sensor via an N(f)y ~ BNC{(m} adapter directly to the CALOUT
connector. Read the power meter display. The power level should be within the foliowing
limits (0.3 dB): Actual

-10.3 dBm= < - 9.7 dBm
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4,5 Checklist/Data Form
File No. Description :___ SPECTRUM ANALYZER
UUT MFR ADVANTEST CO. ID No.
Model R3265A/3271A Date
Table 4-32 Performance Test Record (1 of 12)
Results
PI\? ré. Test Description
0- Min. Actual Max.

Frequency Readout Accuracy
and Frequency Counter Marker

Accuracy

2.0 GHz CGENTER FREQ

1 MHz SPAN
10 MHz SPAN
20 MHz SPAN
50 MHz SPAN

100 MHz SPAN

2 GHz SPAN

5.0 GHz CENTER FREQ

1 MHz SPAN
10 MHz SPAN
20 MHz SPAN
50 MHz SPAN

100 MHz SPAN

2 GHz SPAN

<R3271A ONLY >

11.0 GHz CENTER FREQ

1 MHz SPAN
10 MHz SPAN
20 MHz SPAN
50 MHz SPAN

100 MHz SPAN

2 GHz SPAN

18.0 GHz CENTER FREQ

1 MHz SPAN
10 MHz SPAN
20 MHz SPAN
50 MHz SPAN

100 MHz SPAN

2 GHz SPAN

1.99994829 GHz
1.99968479 GHz
1.99935479 GHz
1.99845479 GHz
1.99684979 GHz
1.93954979 GHz

4.99994799 GHz
4.99968449 GHz
4.99935449 GHz
4.99845449 GHz
4.99684949 GHz
4.93954949 GHz

10.99894739 GHz
10.99968389 GHz
10.99935389 GHz
10.99845389 GHz
10.99684889 GHz
10.93954889 GHz

17.99994669 GHz
17.99968319 GHz
17.99835319 GHz
17.99845319 GHz
17.99684819 GHz
17.93954819 GHz

2.00005171 GHz
2.00031521 GHz
2.00064521 GHz
2.00154521 GHz
2.00315021 GHz
2.06045021 GHz

5.00005201 GHz
5.00031551 GHz
5.00064551 GHz
5.00154551 GHz
5.00315051 GHz
5.06045051 GHz

11.00005261 GHz
11.00031611 GHz
11.00064611 GHz
11.00154611 GHz
11.00315111 GHz
11.06045111 GHz

18.00005331 GHz
18.00031681 GHz
18.00064681 GHz
18.00154681 GHz
18.00315181 GHz
18.06045181 GHz
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Table 4-32 Performance Test Record (2 of 12)

Results

Para. Test Description

No. Min. Actual Max.

1 Freguency Readout Accuracy
and Frequency Counter Marker
Accuracy {cont'd)

Frequency Counter Marker
Accuracy

2.0 GHz CENTER FREQ
5.0 GHz CENTER FREQ
11.0 GHz CENTER FREQ
18.0 GHz CENTER FREQ

1.999989784 GHz
4.999999494 GHz
10.999998889 GHz
17.999998184 GHz

2.000000206 GHz
5.000000506 GHz
11.000001111 GHz
18.000001816 GHz

2 | Frequency Reference Qutput
Accuracy
10 MHz Reference Frequency

24.9999975 MHz 25.0000025 MHz

3 Residual FM

Residual FM 3 Hz
4 Frequency Drift
50.1 kHz SPAN 2.6 kHz
200 Hz SPAN 60 Hz
5 Noise Sidebands
2.6 GHz Center Frequency
1 kHz Offset —100 dBc/Hz
10 kHz Offset —110 dBe/Hz
100 kHz Offset —114 dBc¢/Hz
3.7 GHz Center Frequency
1 kHz Offset —95 dBc¢/Hz
10 kHz Offset —108 dBc/Hz
100 kHz Offset —110 dBc/Hz
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Table 4-32 Performance Test Record (3 of 12)

Results
Pl\?ga. Test Description :
: Min. Actual Max.
6 | Frequency Span Accuracy
2 GHz Center Frequency
20 kHz SPAN 15.2 kHz 16.8 kHz
50 kHz SPAN 38.0 kHz 42 kHz
400 kHz SPAN 304 kHz 336 kHz
2 MHz SPAN 1.52 MHz 1.68 MHz
2.01 MHz SPAN 1.552 MHz 1.648 MHz
5 MHz SPAN 3.88 MHz 4.12 MHz
10 MHz SPAN 7.76 MHz 8.24 MHz
20 MHz SPAN 15.52 MHz 16.48 MHz
50 MHz SPAN 38.8 MHz 41.2 MHz
100 MHz SPAN 77.6 MHz 82.4 MHz
200 MHz SPAN 155.2 MHz 164.8 MHz
500 MHz SFPAN 388 MHz 412 MHz
1t GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.552 GHz 1.648 GHz
4.5 GHz Center Frequency
4 GHz SPAN 3.104 GHz 3.296 GHz
8 GHz SPAN 6.208 GHz 6.592 GHz
<R3271A ONLY >
10 GHz Center Frequency
10 MHz SPAN 7.76 MHz 8.24 MHz
100 MHz SPAN 77.6 MHz 82.4 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.552 GHz 1.6484 GHz
17 GHz Center Frequency
10 MHz SPAN 7.76 MHz 8.24 MHz
100 MHz SPAN 77.6 MHz 82.4 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.552 GHz 1.648 GHz
10 GHz Center Frequency
5 GHz SPAN 3.88 GHz 4.12 GHz
10 GHz SFAN 7.76 GHz 8.24 GHz
19 GHz SPAN 15.52 GHz 16.48 GHz
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Table 4-32 Performance Test Record (4 of 12)

Results
P:;(r}a, Test Description -
: Min. Actual Max,
6 Frequency Span Accuracy
{cont’d)
L OG Span Accuracy
100 MHz Start Frequency
200 MHz TR4515 FREQ 179 MHz 221 MHz
500 MHz TR4515 FREQ 449 MHz 551 MHz
800 MHz TR4515 FREQ 719 MHz 881 MHz
10 MHz Start Frequency
20 MHz TR4515 FREQ 17 MHz 23 MHz
50 MHz TR4515 FREQ 44 MHz 56 MHz
80 MHz TR4515 FREQ 71 MHz 89 MHz
100 MHz TR4515 FREQ 89 MHz 111 MHz
200 MHz TR4515 FREQ 179 MHz 221 MHz
500 MHz TR4515 FREQ 449 MHz 551 MHz
800 MHz TR4515 FREQ 719 MHz 881 MHz
1 MHz Start Frequency
10 MHz TR4515 FREQ 8 MHz 12 MHz
20 MHz TR4515 FREQ 17 MHz 23 MHz
50 MHz TR4515 FREQ 44 MHz 56 MHz
80 MHz TR4515 FREQ 71 MHz 89 MHz
100 MHz TR4515 FREQ 89 MHz 111 MHz
200 MHz TR4515 FREQ 179 MHz 221 MHz
500 MHz TR4515 FREQ 449 MHz 551 MHz
BOO MHz TR4515 FREQ 719 MHz 881 MHz
7 Resolution Bandwidth Accuracy
and Selectivity
Resolution Bandwidth Accuracy
3 MHz 2.25 MHz 3.75 MHz
1 MHz 850 kHz 1.156 MHz
300 kHz 255 kHz 345 kHz
100 kHz 85 kHz 115 kHz
30 kHz 25,5 kHz 34.5 kHz
10 kHz 8.5 kHz 11.5 kHz
3 kHz 2.65 kHz 3.45 kHz
1 kHz 850 Hz 1150 Hz
300 Hz 255 Hz 345 Hz
100 Hz 85 Hz 115 Hz
30 Hz 225 Hz 37.5 Hz
100 Hz Digital IF 50 Hz 150 Hz
30 Hz Digital IF 15 Hz 45 Hz
10 Hz Digital IF b Hz 15 Hz
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Table 4-32 Performance Test Record (5 of 12)

Results
Pﬁ;a' Test Description .
: Min. Actual Max.
7 Resolution Bandwidth Accuracy
and Selectivity (cont’d)
Resolution Bandwidih Selectivity
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
100 Hz 15
30 Hz 20
100 Hz Digital IF 5 {nominal)
30 Hz Digital IF 5 {nominal)
10 Hz Digital IF 5 {nominal)
8 Resolution Bandwidth Switching
Uncertainty
3 MHz -0.3 dB +0.3 dB
1 MHz —0.3dB +0.3dB
300 kHz —-0.3dB +0.3dB
100 kHz -~0.3dB +0.3dB
30 kHz —0.3dB +0.3dB
10 kHz —0.3 dB +0.3dB
3 kHz ~0.3 diB +0.3 dB
1 kHz —-0.3 dB +0.3 dB
300 Hz —-0.3dB +0.3dB
100 Hz —-0.3dB +0.3 dB
30 Hz —-1.0dB +1.0dB
100 Hz Digital IF —1.5dB +1.5 dB
30 Hz Digital IF -1.5 dB +1.5dB
10 Hz Digital IF —1.5dB +1.5dB
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Table 4-32 Performance Test Racord (6 of 12)

Resuits
P[\lgcr)a. Test Description :
: Min. Actual Max.
9 Displayed Average Noise Level
< R3265A ONLY >
1 kHz —95.23 dBm
10 kHz —95.23 dBm
100 kHz —86.23 dBm
1.1 MHz —120.23 dBm
10.1 MHz —125.21 dBm
101 MHz —125.07 dBm
501 MHz —124.45 dBm
1001 MHz —123.68 dBm
1.5 GHz - 122.90 dBm
2.0 GHz —122.13 dBm
2.5 GHz —121.35 dBm
3.0 GHz —120.58 dBm
3.5 GHz —119.80 dBm
3.5 GHz to 8 GHz ~—120.23 dBm
24 MHz {Low Noise) —145.00 dBm
<R3271A ONLY >
1 kHz —85.23 dBm
10 kHz — 95,23 gBm
100 kHz - 36,23 dBm
1.1 MHz —120.23 dBm
10.1 MHz —120.21 dBm
101 MHz ' —120.07 dBm
501 MHz —119.45 dBm
1001 MHz —118.68 dBm
1.5 GHz —117.90 dBm
2.0 GHz —117.13 dBm
2.5 GHz -~ 116.35 dBm
3.0 GHz —115.58 dBm
3.5 GHz ~ 114,80 dBm
3.5 GHz to 7.5 GHz —115.23 dBm
7.5 GHz to 15.4 GHz -~ 108.23 dBm
15.2 GHz to 23.3 GHz —101.23 dBm
23 GHz to 26.5 GHz —95.23 dBm
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Table 4-32 Performance Test Bacord (7 of 12)

Para.
No.

Test Description

Resulis

Min.

Actual

Max.

10

11

12

13

Gain Compression

<R3265A ONLY >
10.5 MHz
200.5 MHz
3600.5 MHz

< [R3271A ONLY >
10.5 MHz
200.5 MHz
3600.5 MHz

Residual Response
1 MHz to 3.6 GiHz
3.5 GHz to 7.5 GHz

Second Harmonic Distortion
INPUT FREQ: 1.5 GHz
INPUT FREQ: 1.9 GHz

Third Order Intermodulation
Distortion

—10 dBm
-5 dBm
—5 dBm

—5dBm
—5 dBm
—5 dBm

—100 dBm
—80 dBm

—70 dBc
—100 dBc

Mixer Input Level

< R3265A ONLY > : -20dBm
10.5 MHz —40 dBc
205 MHz —50 dBc
3600 MHz —55 dBc
<R3271A ONLY >
10.5 MHz —50 dBe¢
3600 MHz —56 dBc
14 |image, Multiple, and
QOut-of-Band Response
Maximum Response Amplitude
< R3265A ONLY >
10 MHz to 8 GHz —70dBc
<R3271A ONLY >
10 MHz to 18 GHz —70 dBeg
10 MHz to 23 GHz —60 dBc
10 MHz to 26.5 GHz ~50 dBc
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Table 4-32 Performance Test Record (8 of 12)

Resulis
Pl\r:;\ga. Test Description .
. Min. Actual Max.
15 | Frequency Response
<FH3265A ONLY >
100 MHz to 3.6 GHz —1.5 dB +1.5 dB
50 MHz to 2.6 GHz —-1.0dB +1.0dB
3.5 GHz t0 7.5 GHz —-1.5dB +1.5dB
7.4 GHz to 8 GHz - 1.5 dB +1.5 dB
< R3271A ONLY >
100 MHz to 3.6 GHz —1.5dB +1.5dB
50 MMz to 2.6 GHz -1.0 dB +1.0 dB
3.5 GHz to 7.5 GHz —1.5dB +1.5dB
7.4 GHz to 15.4 GHz —-3.5dB +3.5dB
18.4 GHz t0 23.3 GHz —4.0 dB +4.0 dB
23.0 GHz to 26.6 GHz —4.0 dB +4.0 dB
16 | IF Gain Uncertainty
ABW 1 MHz Attenuation
1dB —0.5 dB +0.5dB
2 dB —-0.5dB +0.5dB
3dB - Q.5 dB +0.5 dB
4 dB -0.5dB +0.5dB
5dB —0.5dB +0.5 dB
6 dB —0.5dB +0.5dB
7 dB —0.5dB +0.5dB
8 dB -0.5dB +0.56 dB
g dB —0.5dB +0.5dB
10 dB —0.5dB +0.5dB
20 dB —0.5dB +0.5 dB
30 dB —-0.5 dB 4+ 0.5 dB
40 dB —0.5dB +0.5 dB
50 dB -0.7 dB +0.7 dB
60 dB —0.7 dB +0.7 dB
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Table 4-32 Performance Test Record {9 of 12)

Results
PNa(r)a, Test Description
: Min. Actual Max,
16 | IF Gain Uncertainty (cont’d)
RBW 3 kHz Attenuation
1dB —0.5dB +0.5dB
2dB —0.5dB +0.5dB
3 dB —0.5dB +0.5dB
4 dB —0.5dB +0.5 dB
5dB ~0.5dB +0.5 dB
6 dB —0.5dB +0.5 dB
7 dB —0.5dB +0.5dB
8 dB - 0.5 dB +0.5dB
9 dB -{0.6 dB +0.5dB
10 dB -0.5 dB +0.5dB
20 dB —0.5dB +0.5 dB
30 dB —~0.5 dB +0.5dB
40 dB —0.5dB +0.5 dB
50 dB —~0.7 dB +0.7 dB
60 dB —0.7 dB +0.7 dB
70 dB -0.7 dB +0.7 dB
RBW 300 kHz Attenuation
1dB —0.5dB +0.5dB
2 dB —0.5dB +0.5dB
3dB —-0.5dB +0.5dB
4 dB -0.5 dB +0.5dB
5dB —0.5dB +0.5dB
6 dB —0.5dB +0.5 dB
7 dB -0.5 dB +0.5 dB
8 dB —-0.5dB +0.5dB
9 dB —0.5 dB +0.5dB
10 dB ~0.5 dB +0.5dB
20 dB -~0.5 dB +0.5 dB
30 dB -0.5 dB +0.5dB
40 dB -0.5 dB +0.5 dB
50 dB —0.7dB +0.7 dB
80 dB —0.7 dB +0.7 dB
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4.5 ChecklistiData Form

Table 4-32 Performance Test Record (10 of 12)

, Results
Prj;a' Test Description :
’ Min. Actual Max.
17 | Scale Fidelity
1 dB/div Log Scale Fidelity
—1dB —0.2dB +0.2 dB
—2dB —0.4 dB +0.4 dB
~3dB —~0.6 dB +0.6 dB
—4 dB - 0.8 dB +0.8 dB
—5 dB —-1.0 dB +1.0dB
—6 dB ~1.2 dB +1.2dB
—~7dB —1.4dB -+ 1.4 dB
—8dB -1.5dB +1.5dB
—9dB —-1.5dB +1.5dB
—10 dB —1.5dB +1.5dB
10 dB/div Log Scale Fidelity
—10 dB —1.0 dB +1.0dB
—20 dB -1.5 dB +1.5dB
--30 dB —1.5dB +1.5dB
—-40 dB —1.5 dB +1.5dB3
—50 dB —-1.5 dB +1.5dB
- 50 dB —~1.5 dB +1.5dB
—~70 dB -~1.5 dB +1.5dB
—80dB —1.5dB +1.5 dB
—90 dB —1.5dB +1.6dB
Linear Scale Fidelity
div from Ref Level
1 190.06 mV 212.42 mV
2 187.7 mV 190.06 mV
3 145.34 mV 167.7 mV
4 122,98 mV 145.34 mV
5 100.62 mV 122.98 mV
6 78.26 mV 100.62 mV
7 559 myY 78.26 mV
8 33.54 mV 55.9 mV
9 11.18 mV 33.54 mV
QP-mode Log Scale Fidelity
dB from Ref Level
—10 dB —11 dBm —9 dBm
-20 dB —21 dBm —19 dBm
—30 dB —31 dBm —29 dBm
—40 dB — 41 dBm —39 dBm
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (11 of 12)

) Results
PNa:)d' Test Description -
: Min. Actual Max.
18 | Input Attenuator Accuracy
(4 GHz Center Freq)
Switching Accuracy
20 dB -2 dB +2 dB
30 dB -2 dB +2dB
40 dB -2 dB +2 dB
50 dB -2 dB +2 dB
80 dB -2 dB +2 dB
70 dB -2dB +2 dB
Step-to-Step Accuracy
20 dB ~1.1 dB +1.1dB
30dB ~1.1dB +1.1dB
40 dB —1.1dB +1.1dB
50 dB —1.1dB +1.1 dB
60 dB -1.1d8 +1.1 dB
70 dB —1.1dB +1.1dB
<R3271A ONLY >
{15 GHz Center Freq)
Switching Accuracy
20 dB -2.5 dB +2.5dB
30 dB -2.5dB +2.5dB
40 dB -2.5 dB +25dB
50 dB -2.5dB +2.5dB
60 dB -2.5dB +25dB
70 dB -2.5 dB +2.5dB
Step-to-Step Accuracy
20 dB —-1.3dB +1.3dB
30 dB —-1.3dB +1.3dB
40 dB ~1.3 dB +1.3dB
50 dB —1.3dB +1.3dB
60 dB ~1.3 dB +1.3dB
70 dB ~1.3dB +1.3dB
{18 GHz Center Freq)
Switching Accuracy
20 dB -3.5 dB +3.5dB
30 dB -3.5 dB +3.5 dB
40 dB -3.5 dB +3.5 dB
50 dB -3.5dB +3.5dB
60 ¢B -3.5dB +3.5dB
70 dB -3.5 dB +3.5dB
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (12 of 12)

Resulis
pﬁga- Test Description
Min. Actual Max.
18 | Input Attenuator Accuracy
{cont’d)
<R3271A ONLY >
Step-to-Step Accuracy
20 dB —1.8 dB +1.8dB
30 dB —1.8 dB +1.8dB
40 dB —1.8 dB +1.8dB
50 dB —-1.8dB +1.8dB
60 dB ~1.8 dB +1.8dB
70 dB 1.8 dB +1.8dB
19 | Sweep Time Accuracy
50 us 44.1 us 46.8 us
100 us 88.2 us 93.6 us
200 us 177 us 187 us
500 ps 441 s 468 w8
1ms B82 us 936 us
2 ms 1.77 ms 1.87 ms
5ms 4.41 ms 4.68 ms
10 ms 8.82 ms 9.36 ms
20 ms 17.7. ms 18.7 ms
50 ms 44.1 ms - 46.8 ms
100 ms 88.2 ms 93.6 ms
200 ms 177 ms 187 ms
500 ms 441 ms 468 ms
1s 882 ms 936 ms
2s 1778 1.87 s
58 4415 4.68 s
10 s 8.82s 9.36s
20 s 17.7 s 18.7 s
BQ0s 441 s 46.8 s
100 s 88.2s 3.6 s
20 | Calibration Amplitude Accuracy
~10.3 dBm —9.7 dBm
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5.1. Measurement Standards and Support Test Equipment Performance Reguiremenis

5.1

ADJUSTMENT

Measurement Standards and Support Test Equipment Performance
Requirements

The 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
comparison measurement required in the Adjustment Procedure (AP) process,

The MUS is developed through uncertainty analysis and is calculated through assignment of a
defined and documented uncertainty/accuracy ratic or margin between the specified tolerances
of the UUT and the capability (uncertainty specifications) required of the measurement standards
system. The MUS is required to assist a measurement specialist in the evaluation of existing or
selected aiternate measurement standards equipment.

MS and SMA&TE environmental range: Temperature: 18 10 28°C
Relative humidity: 30 to 70%
MS and SM&TE warmup/stabilization period requirements: 60 minutes

Table 5-1 Measurement Standards (MS) Performance Requirements (1 of 2)

Equipment Generic Name Minimum Use Specifications Manufacturer/Model
{Quantity) (MUS) fQOption Applicable
Frequency standard Qutput frequency: TR3110
10 MHz
Stability:

5x10~10/day
Quiput impedance:

Approx. 50 &
Qutput voltage:

1 Vp-p or more

Synthesized sweeper Frequency range: TR4515

10 to 18 MHz
Frequency accuracy (CW):
3X10—&day
Power level range:
—15t +15 dBm

Frequency synthesizer Freguency range: HP 3325

1 to 20 MHz
Stability:

5x 10— 6/year
Power level range:

—10to +13 dBm
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5.1. Measurement Standards and Suppori Test Equipment Perfarmance Requirements

Table 5-1 Measurement Standards (M3) Performance Requirements (2 of 2)

Equipment Generic Name
{Quantity)

Minimurn Use Specifications
(MUS)

Manufacturer
/Model/Option Applicable

Digital multimeter

DC voltage resolution:
5 digits or mors

TR6851

Spectrum analyzer

Frequency range:
Up to 4.5 GHz

TR4173

Synthesized signal generator

Freguency range:
10 MHz to 4 GHz
Residual 3SB phase noise:
1 kHz offset< — 115 dBc/Hz
10 kHz offset< — 125 dBe/Hz
100 kHz offset < — 130 dBc/Hz
Power level range:
—100 to +10 dBm

R4262

Power meter

Accuracy : £0.02 dB
Decibel relative mode

HP436A

Power sensor

Frequency range:

50 MHz to 26.5 GHz
Power range:

1 W to 100 mW
Maximum SWR:

1.25 (26.5 GHz)

HP8485A

Power sensor

Frequency range:

10 MHz to 18 GHz
Power range:

1 W ta 100 mW

HP8481A

Spectrum analyzer

Frequency range:
Up to 100 MHz
With built-in TG

R3361B

Swesper '

Frequency range:

10 MHz to 26.5 GHz
Power range:

—510 +10 dBm

{at 3.0 GHz)

HP8350 and HP83595A

Sweep adapter

TR13211

Frequency comparator

Frequency: 10 MHz
1 10-¢ frequency detectable

impedance generator

R14602
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5.1. Measurement Standards and Supporf Test Equipment Performance Requiremenis

Table 5-2 Support Measuring & Test Equipment {M&TE) Performance Requirements

Egquipment Generic Name

Minimum Use Specifications

Manufacturer

{Quantity) (MUS) /Model/Option Applicable
Adapter Type N (male) to BNC (fernale) JUG -201A/U (Hirose)
Adapter Type N (male) to SMA HRM-5545
{female)
Adapter SMA (male) to SMA (male) 50-673-0000-31 (Selectro)
Adapter Type N (female) to BNC {male) NJ-BNCP {DDK)
Adapter SMA (female) to SMA (female) HRM-501 (Hirose)

20 dB fixed attenuator

Connector:
SMA (male), SMA (female)

AT-120 (Hirose)

Low-pass filier

Cutoff frequency: 2.2 GHz
Rejection at 3 GHz: >40 dB
Rejection at 3.8 GHz; >80 dB

DEE-001172-1 (Advantest)

Double balanced mixer

Frequency range:
10 to 100 MHz

Cable

Freguency range:

DC to 26.5 GHz
Maximum SWR:

<1.45 at 26.5 GHz
Length:

Approx. 70 cm
Connector:

SMA (male) at both ends

AD1002

Cable

Length: 150 cm
Connection:

BNC (male) at both ends

MI-09

Cable

Length: 10 cm
Connection:
BNC (male) at both ends

MC-61

Cable

Frequency: 21.4 MHz
Length: 100 cm
Connector:

UM (male), BNC (maie)

MC-36A

Probe

Frequency: 21.4 MHz
10:1
Impedance: 10 MHz

P6133 (Tektronix)
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5.1. Preliminary Operations

5.2 Preliminary Operations

WARNING

Always make sure that the power cord of the spectrum analyzer is plugged into a three-hole

grounded outlet or two-hole outlet with the grounded adapter. You can be fatally shocked if
you fail to follow this rule.

Do not touch live circuits when adjusting an instrument,

(1)  Always confirm that the POWER switch is OFF before connecting the power cord to the AC
fine.

{2) Before performing any adjustment, allow the instrument to warm up for five minutes.
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5.3. Adjustment

5.3 Adjustment
5.3.1 A/D Adjustment

e ASSEMBLY ADJUSTMENT
Log block (WBL-32xxLOG)

® RELATED PORFORMANCE TEST
There is no related porformance test.

& DESCRIPTION
The A/D adjustment including offset and gain adiustment of the positive peak detector, negative
peak detector, sample mode, FFT mode, and high-speed mode can be made by changing the
DAC data and variable resistance. Also, the reference voltage and slope detecter can be
adjusted by changing the variable resistance.

{Reference Voltage Adjustment]

LOG/AD
o |IE DVM
lF 1
R3265A/3271A

—te
| NN I~

Figure 5-1  Setup for Reference Valtage Adjustment

& EQUIPMENT
VM . e e e TR6851
Probe ........ i e .. PB133
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5.3. Adjustment

¢ PROCEDURE

(1) Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the systern cover. Place the system in the side angle, remove the interface block
screws, and open the interface biock. Also, remove the top cover (MBS-72887) from the
A/D section.

Plug the power cord, and turn the POWER switch on.

(2) Connect the DVM probe between TP1 (GND} and TP3 (REF), and adjust R157 to have
+2.000 £1 mV.

[Adjusting the positive peak detector, negative peak detector, sample mode, FFT mode, and high-
speed mode]

R3265A/3271A

LOG/AD

O

Figure 5-2 Adjustment Setup

e PROCEDURE

(1} Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the system cover. Place the system in the side angle, remove the interface block
screws, and open the interface block. Also, remove the top cover (MBS-72887) from the
A/D section.

Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes or

more.

{2} Press the key of the R3265A/3271A, and press the MARKER kay.
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5.3. Adjustment

(9)

(10)

(14)

(15)

(16)

Hold down the key and press the E] key on the R3265A/3271A.
When the "Please input password!!" message appears, press , ' E-_[ ’ and
keys in this sequence.

Hold down the key and press the [ REF LEVEL | key.

Press the ' AD 'and : x3.62 'keys {to select the Sample mode).
L-_~J LJﬂﬁLJ

+0.03 dB.

Press the ' TOP I key and adjust R84 to have the marker value of 0.00 +0.03 dB.
L...........i

R r
Repeat Steps (6) and (7) until the :BOTTOM' and ‘ TOP 1 values reach —100 +0.03 dB
| R | L“__J

and 0.00 +0.03 dB, respectively.

T
1 P-NA
Press the {eoTTOM |

key, and adjust the data knoh io have the marker value of

T 1
Press the | ':g; I key, and adjust R11 to have the marker value of 0.00 +0.03 dB.
| R 1

r 1 [ 1
Repeat Steps (10) and (11) until the ! "™ tand i PN tyalues reach -- 100
|. d L 1

T
Press the {BgT"r’gM: key, and adjust the data knob to have the marker value of

_____ r—-=-1
Press the 'RETUF‘“‘and 1P-PD1 kays. (Positive peak detector
S ¢

P-P/31
Press the :BOTTOM: key, and adjust the data knob to have the marker value of

1
Press the :B'Z)_I"_’r%";m: key, and adjust the data knob to have the marker value of

1
P-P/D1 P-P/D.
As the :BOT‘T orw: and :a 0TchM | data are displayed alternately, repeat Steps (15) and

{16) untll the two lines become a single line.
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5.3. Adjustment

(18)

(19)

(20)

(28)

(29)

(30)

(32)

r
Press the ! ﬂ_g‘;? i key, and adjust R16 so that the marker value variation comes
l

Press the '“ETU“N land :N -P/D} | keys. (Negative peak detector)
E _____ J L___J

—100 %£0. 03 dB,

Press the ' TOP 1 I key, and adjust R42 to have the marker value of 0.00 +0.03 dB.
L___J

3
Repeat Steps (20) and (21) until the :BO’TOM'and !TOP; —100 +0.03 dB and
0.00 £0.03 dB, respectively.

Press the 'RETUF‘N 'and 1 FFT 1 | keys (to select the FFT mode).
[ _____ ] L_..__..I

r
0 dB
Press the :B otrom ! key, and adjust the data knob to have the marker value of

—31.25 % 0.03 dB

r 1
Press the ! 998 ! key, and adjust R67 to have the marker value of —68.756 +0.03 dB.

LToP

r
Repeat Steps (24} and (25) until the :BC‘)’T?RB)M; and :L 0 gg ‘ values reach —31.25

uuuuu _“mJ

;
Press the :ng_ng: key, and adjust the data knob so that the on-screen messages

—100 +000 dB.

r 1
Press the ! TOF I key, and adjust the data knob to have the marker value of
| R |

0.00 £0.00 dB.

Repeat Steps (29) and (30) until the :BOTFOM* and ; ToP 1 yalues reach
| A I LWM_J
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5.3. Adjustment
[Slope Detector Adjustment]
EXT TRIG
[ )
1 FUNCTION GENERATOR
LOG/AD
SIGNAL SYNK
O J5 )? ¥
1 IF J
R3265A/3271A

Figure 5-3 Setup for Slope Detector Adjustment

s EQUIPMENT
Function generator  .......... ... oo ... HP3325A
Cable . ... .. Mi-08; BNC {mals), 150 cm long

(3)

(5)

Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the system cover. Place the system in the side angie, remove the interface block
screws, and open the interface block.

Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.

Connect the BNC cable between the EXT TRIG terminal and SYNC QUT terminal of the
HP3325A on the R3265A/3271A rear panel.

Connect the signal cable between J5 of the AP biock and SIGNAL terminal of
HIE3325A.

Press the key of the R3265A/32714, and set the controls as follows:
FREQSPAN . ... . ot ZERQ SPAN
TRIG ... i s EXT
BK SP

Hold down the key and press the [___::Ikey of the R3265A/3271A to select

the Debug mode. Then, press the following keys in this sequence.

[l o] o] [e] [2m=] [+] 2] [xres]

RETURN

r 1
Press the | | key to exit the Debug mode.

)}
1
[de]
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5.3. Adjustment

(6} Set the HP3325A as follows:

= =t o J 50 Hz (SINE)
AMPTD v 900 mV
DC OFFSET o\ v vt 500 mV

(7) Adjust R111 so that the smooth waveforms are displayed on the screen.
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5.3 Adjustment

5.3.2 Log Amp Adjustment

s ASSEMBLY ADJUSTMENT
Log block (WBL-32xxLOG)

® RELATED PERFORMANCE TEST
Scale fidelity

s DESCRIPTION
The Log Amp can be adjusted for 21.4 MHz BPF by changing the coil and variable resistor
values. The LOG/LIN GAIN, OFFSET, MAG AMP, STEP AMP, and QP DET values can be
adjusted by changing the DAC data.

[21.4 MHz BPF Adjustment]

LOG/AD R3361B
Jg o
O = TGQUT  INPUT
IF 8 o)
R3265A/3271A |

Figire 5-4 21.4 MHz B.P.F. Adjustment Setup

¢ EQUIPMENT
Spectrum analyzer with TG ............... R3361B
Cable .. ... . e e MI-09; BNC {male), 150 cm long

¢ PROCEDURE

(1) Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the system cover. Place the system in the side angle, remove the interface block
screws, and open the interface block.

Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.

(2) Connect the signal cable between J8 of the LOG block and the TG OUT terminal of
R3361. Also, connect the cable between J8 of the LOG biock and the INPUT terminal
of R3361.

5-11 Jan 20/94




R3265A/3271A SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 Adjustment

(3)

(6)

(9)

(10)

(11

Press thekey of the R3265A/3271A, and set the controls as follows:

CENTERFREQ ............ .. ... .. ... 0 MHz
FREQSPAN ......... . ... ..ot 10 MHz
VBW .. 1 kHz
Press the and keys of R3361B, and set the controls as follows:
CENTERFREQ ................... ... 21,42 MHz
FREQSPAN ..... .. .. ...t 5 MHz
TGLEVEL ... ... —10 dBm
dBDIV ... 1 dB/DIV
BK SP

Hold down the key and press the I:Ikey of the R3265A/3271A to select

the Debug mode. Then, press the following keys in this sequence.

[0 ] E==] o] ] fves]

Adjust L.14 so that the peak of waveforms comes at the center of the screen on the
R3361B.

Press the following keys in this sequence on the R3265A/3271A:

[l o] =] ][] [pren]

r | F 1
Press the : WRITE L, and | ViEW | keys on the R3361 to store the waveforms.
I SRR | | I |

Press the following keys in this sequence on the R3265A/3271A:
[C]Le] 2] o] fEvrer] o]
Adjust R239 so that the peak of the waveforms on the R3361B reaches the same level

as that stored in :

Repeat Steps (7) to (10) so that they have the same level.
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5.3 Adjustment

[MAG AMP Adjustment]

s PROCEDURE

(1)

(7

(8)
(9)
(10)

(1

(12)

(13)

Turn on the POWER switch of the R3265A/3271A and warm up it 30 minutes or more,

Press the key of the R3265A/3271A and set the controls as follows:

CENTERFREQ ....... .. ... oo -s 0 MHz
FREQSPAN ......... .. ... ooty 10 kHz
VBW e 1 kHz
MARKER .......... ... ..oy ON

Hold down the key and press the I__s:] key on the R3265A/3271A.

When the "Please input password!!" message appears, press the , E s |E| ;
and keys in this sequence.

Hold down the key and press the | PEF LEVEL i key.

r~—=-1 r—=-1
Press the | 106 land | MAG | keys.
Lo—_1l LD

| "
1

Press the | MAG

H 1
L1055 084}

—~100.00 dBm £0.2 dB.

key, and adjust the data knob to have the marker value of

_____ |
1

-
Pross the | MAG

| i
RUCEELY

0.00 dBm +0.2 dB.

key, and adjust the data knob to have the marker value of

| e A
Press the | LN Ikey and enter the same value as the MAG 5dB.A data.
WL X224

key and enter the same value as the MAG 5dB.A data.

r=-- r==--- 1

3
Press the | NEXT ignd [ MAG

t 3 i
LMENU ; L RdbA

value of - 100.00 dBm 0.2 dB.

key, and adjust the data knob to have the marker

r 7
Press the | MAG 1key, and adjust the data knob to have the marker value of
o

0.00 dBm 0.2 dB.

r =
Press the ! 1“@‘”& ' key, and adjust the data knob to have the marker value of

-100.00 dBm +0.2 dB.

r !
Pressthe | MAS |key, and adjust the data knob to have the marker value of
-

0.00 dBm *0.2 dB.
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5.3 Adjustment

[mm
i

(14) Press the |

[LOG/LIN GAIN, OFFSET, STEP AMP, and QP Adjustment]

LOG/AD
18 SIGNAL GENERATOR
O OUTPUT
IF o)
R3265A/3271A

Figure 5-5 Adjustment Setup

s EQUIPMENT
Signal generator ......... ..o R4262
Cable ......iiii i i e Mi-09; BCN (male), 150 cm long

¢ PROCEDURE

{1) Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the system cover. Place the system in the side angle, remove the interface block
screws, and open the interface block.

Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.

{2) Connect the signal cable between J8 of the LOG block and the OUTPUT terminal of
R4262.

(3) Set the R4262 as follows:
FREQ .ottt e e e e e 21.42 MHz
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5.3 Adjustment

(4)

(10)

(1

(12)

(18)

Press the key of the R3265A/3271A, and set the controls as follows:

CENTERFREQ ..... ... ... 0. 0 MHz
FREQSPAN .. ... ... .. et 10 MHz
VBW e e 1 kiHz
MARKER .. ...... ... . it ON

Hotd down the key and press the [s | key on the R3265A/3271A,
When the "Please input password!!" message appears, press the |E| , EI ) El )
and keys in this sequence.

Hold down the key and press the | REF LEVEL [key.

Press the | -G | key.
L

Set the AMPLITUDE of R4262 to 0 dBm.

1 r 1
Press the {527 and | LOG I keys, and adjust the data knob to have the marker value of
L-=-d | N |

0.00 dBm £0.2 dB.
Set the AMPLITUDE of R4262 to — 80 dBm.

- [===> 1
Press the and | 98 lkeys, and adjust the data knob to have the marker
| AN 1

value of ~980.00 dBm 0.2 dB.

k| f 1
Repeat Steps (12) to (15) so that the ! 108 tand | 9% 1 values become
R | OFFSET

0.00 dBm #0.2 dB and —90.00 dBm 0.2 dB, respectively.

r 1T 1T 1
Press the |RETURNT 1GAIN 1 LIN 1 keys in this sequence.

H
1
(R 1oLADY

Set the AMPLITUDE of R4262 to 0 dBm.
Adjust the data knob to have the marker vaiue of 0.00 dBm +0.2 dB.
Set the AMPLITUDE of R4262 to —10 dBm.

i h]
Press the | Y% 1key, and adjust the data krob to have the marker value of
eyl |

0.00 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —20 dBm.
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(20}

1)

(26)

(27)

(32)
(33)
(34)

(35)

Press the ! 2";":8 ' key, and adjust the data knob to have the marker value of

0.00 dBm 0.2 dB.

Set the AMPLITUDE of R4262 to 30 dBm.

r=m==1
Press the | 3‘6";5 I key, and adjust the data knob to have the marker value of
L=

0.00 dBm 0.2 dB.

Set the AMPLITUDE of R4262 to 40 dBm.

r T3
Press the | NEXT fand | tN tkeys, and adjust the data knob to have the marker
MENU | | 40 dB

=

value of 0.00 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —50 dBm.

) 1
Press the ! 5:5':5 'key, and adjust the data knob to have the marker value of

0.00 dBm 0.2 dB.

Set the AMPLITUDE of R4262 to —60 dBm.

Press the | 5;":3 Ikey, and adjust the data knob to have the marker value of
Lo =1

0.00 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —70 dBm.

Press the | M key, and adjust the data knob to have the marker value of

0.00 dBm 0.2 dB.

Set the AMPLITUDE of R4262 to —80 dBm.

r 1
Press the | 8(';'58 'key, and adjust the data knob to have the marker value of
d

| R

0.00 dBm +1 dB.

| 1
1

Press the |FETURNT , MARKER and [ oN'| keys (to write data in the EEPROM).
1

==T71 -t T L I i 1 |
1

r 1
Press the ! @P and ! 9P lkeysin this sequence.

1% { 1
Lomod LLADd 1oL A L OFFSET |

T
w)
<

Set the AMPLITUDE of R4262 to 0 dBm.

Adjust the data knob to have the marker value of 0.00 dBm +0.2 dB.
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{36) Set the AMPLITUDE of R4262 to —20 dBm.

—40,00 dBm * 0.5 dB.

{38) Set the AMPLITUDE of R4262 to 40 dBm,

—80.00 dBm +0.5 dB.

k]
QF GAIN | QP ZERO
(40) Repeat Steps (36) to (41) so that the,OFFSET:,:1 = and * — *values

1 i
(41) Press the '“ETURN', SHIFT |, MARKER and | on | keys (to write data in the EEPROM)
RETUA EX

lSTEP AMP |
{43) Press the Ay | and |OFF| keys, and record the marker value.

{44) Set the AMPLITUDE of R4262 to —10 dBm.

(45) Press the ' STEP 1 key, and adjust the data knob so that the marker value reaches
10 dB ! !
l_-,_j

the value recorded in Step (47) subtracted by —10 dBm £0.2 dB.

(46) Set the AMPLITUDE of R4262 to —20 dBm.

{47) Press the ! fgi’; i key, and adjust the data knob so that the marker value reaches
L____

the value recorded in Step (47) subiracted by —20 dBm +0.2 dB.

{48) Set the AMPLITUDE of R4262 to — 30 dBm.

(49) Press the ' STEP i I key, and adjust the data knob so that the marker value reaches

the value recorded in Step (47) subtracted by —30 dBm £0.2 dB.

{50) Set the AMPLITUDE of R4262 to —40 dBm.

(51) Press the | fJ’f,Z I key, and adjust the data knob so that the marker value reaches

the value recorded in Step (47) subtracted by —40 dBm 0.2 dB.

(52) Set the AMPLITUDE of R4262 to —50 dBm.
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b I 1
(63) Press the | NEXT I 1 STEP 1 kgys, and adjust the data knob so that the marker
LMENU T B0 dB

value reaches the value recorded in Step (47) subtracted by ~-50 dBm +0.2 dB.

(54) Set the AMPLITUDE of R4262 to 60 dBm.

[ Al
{65) Press the ! ggi‘; I key, and adjust the data knob so that the marker value reaches
J

the value recorded in Step (47) subtracted by —60 dBm +0.2 dB.

(56) Set the AMPLITUDE of R4262 to —70 dBm.

) 1
(57) Press the ! TSDT'Z'; I key, and adjust the data knob so that the marker value reaches
| R |

the value recorded in Step (47) subtracted by —70 dBm +0.2 dB.

{58) Set the AMPLITUDE of R4262 to — 80 dBm.

r 1
{59) Press the ! Bsgﬁ: | key, and adjust the data knob so that the marker value reaches
| e |

the value recorded in Step (47) subtracted by --80 dBm +0.2 dB.

_____ 1
i

)
(60) Press the |RETURN g , MARKER and | ON k keys (to write data in the EEPROM).
L
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5.3.3 IF Filter Adjustment

e ASSEMBLY ADJUSTED
IF block (WBL-32xxiF)

¢ RELATED PERFORMANCE TEST
Resolution bandwidth accuracy and selectivity

® DESCRIPTION
The IF filter consists of the 4-stage band-pass filter of the LC and the 8-stage band-pass filter
of the resonator (4-stage lithium tantalum and 4-stage crystal filters). The IF filter can easily be
adjusted by observing the filter waveforms on the spectrum analyzer having the TG.

[LC Filter Adjustment]

Probe
/ \\ UM-BNC Cable
LAY
R14602
® O o[+
R3265A/3271A SPECTRUM ANALYZER

with TRACKING GENERATOR

Figure 5-8 LC Filter Adjustment Setup

¢ EQUIPMENT

Spectrum analyzer with TG ............... R3361A/B
impedance converter ... ... ... ... .. L, R14602
Probe ... e e P6133
Adapter:

Type N (male) to BNC {female) ........... JuG-201A/U
Cable:

UM-BNC,100cmlong ................. MC-36A

¢ PROCEDURE

(1) Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the systern cover. Then, remove the top cover from the interface block (WBL-32xxIF).
Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more,
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(2) Connect the UM-BNC cable (and N-BNC conversion adapter) between J1 of the IF
block and TG OUTPUT of the R3361. Connect the probe to the INPUT terminal of
R3361 using the R148602 impedance converter.

{3) Press the key of the R3361 and set the controls as follows:

CENTERFREQ .......... ... ... ..... .. 214205 MHz
SPAN ... . e e 1 MHz
REF.LEVEL ....... ... ... i --15 dBm
SCALE ... . . 1 dB/div
TGLEVEL ....... .. ... i 10 dBm

(4) Press the key of the R3265A/3271A, hald down the  [SHIFT | key and press

[r— -

CAL | AL CORR 1 gyyi
key to set the ! switch to OFF,

r—==1
Then, press the and {mew | keys to set the RBW to 300 kHz.

(6) Connect the probe connected to the R3361 tc TP16 of the IF block.

(6) Adjust L62 so that the peak of waveforms reaches the center of the screen on

the R3361.
{(7) Connect the probe to TP17, and adjust L64 in the same way as for Step (6).
{(8) Connect the probe to TP18, and adjust L68 in the same way as for Step (6).

(9) Connect the UM-BNC cable (and N-BNC conversion adapter) between J5 of the IF
block and the INPUT terminal of the R3361.

(10) Set the REF LEVEL of the R3361 to 0 dBm.

(11) Adijust L70 in the same way as for Step (6).
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[Resonator Filter Adjustment]

10 MHz
REE OUT

[PE—

proBE il

.
10 MHz REF IN 10 MHz REF IN

[CANR\
1 | SYNTHESIZED
R14602 SIGNAL
®) Q o+H F Q | SOURCE
R3265A/3271A | SPECTRUM ANALYZER
“—|RF IF with T.Gi.
LO

L[l

DOUBIE BALANCED MIXER

Figure 5-7 Resonator Filter Adjustment Setup

& EQUIPMENT

Spectrum analyzer with TG . .............. H3361A/B

Synthesized signal source  ................ TR4515

Double balanced mixer . ................. Frequency range: 10 to 100 MHz
Probe . ... e P6133

Cable ........ .. i MI-09; BNC (male), 150 cm long
impedance converter . ........... ... .. ... R14602

Coaxial cable and others for mixer connection

¢ PROCEDURE
Adjustment of lithium tantalum filter:

(1)

(2)

Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the system cover. Then, remove the top cover from the interface (IF) block.
Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.

Connect the BNC cables between the 10 MHz REF IN/OUT terminal of R3265A/3271A,
10 MHz REF terminal of R3361, and the EXT 10 MHz terminal of TR4515. Also,
connect the TG of R3361 to the IF port of the double balanced mixer. Connect the
QUTPUT terminal of TR4515 to the LO port of the double balanced mixer. Connect the
J1 terminal of IF block of the R3265A/3271A tc the RF port of the double balanced
mixer. Connect the probe to the INPUT terminal of R3361 using the R14602

impedance converter.
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CAL

(3) Press the key of the R3265A/3271A, hold down the key and press

r 1
key to set the | GAL CORR I 15 OFF.
L ONOFF_

Also, press the key of the R3361, and set the controls as follows:

CENTERFREQ ........ ... ... ... 3.5795 MHz
SPAN ... ... 0 Hz
REF.LEVEL ........ ... ... .. i —25 dBm
SCALE .. ... ... oo DR 1 dB/div
TGLEVEL ....... ... . ... —10 dBm
RBW ... . 100 Hz
1W0OMHzREF . ... ... ... . 0o, EXT IN

Press the key of the TR4515, and set the controls as follows:

CWFREQ ........ .. . i 25 MHz
LEVEL ... e +10 dBm
10MHzREF ... ... ... .., C e EXT IN

(4) Press the and [Ee}g] keys of the R3265A/3271A to set the RBW to 3 kHz.
(8) Connect the prove from R3361 to TP6.

{(8) Adjust C43 of the IF block to have the highest display tevel of R3361.

(7} Adjust C57 in the same way as for Step (6).

(8) Repeat Steps (6) and (7) to have the highest display level of R3361.

(9 Connect the probe to TP11.

(10) Adjust C110 of the IF block to have the highest display level of R3361.

{11) Adjust C123 in the same way as for Step {10).

{12) Repeat Steps (10) and (11) to have the highest display level of R3361.

(13) Set the SPAN of R3361 to 500 kHz, and set RBW to AUTO.

(14) Set the RBW of R3265A/3271A to 100 kHz.

(i5) Connect the probe to TP5.
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{16) Set the R3361 to 10 dB/div, and adjust C41 so that the right and left sides of

waveforms have the same signal level on the screen.

(17) Set the R3361 to 1 dB/div, and adjust L18 so that the peak of the waveforms comes to

the center of the screen.

(18) Connect the probe to TP8, and adjust C55 in the same way as for Step (16). Also,
adjust L22 in the same way as for Step (17).

(18) Connect the probe to TP10, and adjust C108 in the same way as for Step (16). Also,
adjust L36 in the same way as for Step {(17).

{20) Connect the probe to TP11, and adjust C121 in the same way as for Step (16). Also,
adjust L40 in the same way as for Step (17).
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[Crystal Filter Adjustment]

M

(2)

3)

(4)

(5)

(6)

{7)

(8)

(9)

{(10)

(1)

Perform Steps (1) to (3) of the lithium tantalum filter adjustment.
Set the RBW of R3265A/3271A 1o 10 Hz.

Connect the probe to TP8.

Adjust C75 to have the highest display level of R3361.

Adjust C85 in the same way as for Step (4).

Repeat Steps (4) and (5) to have the highest display level of R3361.

Connect the probe to TP13.

Adjust C137 and G149 in the same way as for Steps (4) to (6).

Set the RBW of R3265A/3271A to 1 kHz.

Connect the probe to TP7.

Set the SPAN of R3361 to 2 kHz, and set its SCALE to 10 dB/div. Also, adjust C71 so

that the right and left sides of waveforms have the same signal level on the screen.

(12) Set the SPAN of R3361 to 2 kHz, and set its SCALE to 1 dB/div. Also, adjust L26 so

that the peak of waveforms comes to the center of the screen.

(13) Connect the prove to TP8, and adjust C83 in the same way as for Step (11). Also,

adjust L30 in the same way as for Step (12).

(14) Connect the probe to TP12, and adjust C135 in the same way as for Step (11). Also,

adjust L44 in the same way as for Step (12).

(15) Connect the probe to TP13, and adjust C147 in the same way as for Step (11). Also,

adjust L48 in the same way as for Step (12).
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5.3.4 IF Step Amp Adjustment

¢ ASSEMBLY ADJUSTED
IF block (WBL-32xxIF)

e RELATED PERFORMANCE TEST
IF gain uncertainty test

e DESCRIPTION
The IF step amp consists of two 10dB amps and four 20dB amps. In addition, it contains the
10dB amp that is used for the R3265A in the Low Necise mode. These amplifier gains can be
adjusted using the variable resistors. If the amp has the 10dB gain, it must be adjusted so that
its output level matches the original one when the CAL Signal Level is reduced for 10 dB.
Also, if the amp has the 20dB gain, it must be adjusted so that the output level matches the
original one when the CAL Signal Level is reduced for 20 dB.

R3265A/3271A

O

o [l
U

Figure 5-8 [F Step Amp Adjustment

o EQUIPMENT
Cable . ....... ... .. MC-61; BNC (male), 10 cm long
Adapter ...........ciuraainaa.. JUG-201A/U; type N (male) to BNC

{female)
* PROCEDURE

(1) Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the system cover. Plug the power cord, turn the POWER switch on, and warm up the

system 30 minutes or more.

(2) Connect the BNC cable (using the N-BNC conversion adapter) between the CAL OUT
and INPUT terminals of the R3265A/3271A.
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@)

(8)

)

Press the key of the R3265A/3271A, and set the controls as follows:

CENTERFREQ ........ ... ... ... ... 25 MHz

SPAN .. e e 0 Hz

REF.LEVEL ..... ... ... ... iiuinon —5 dBm
SCALE . ... e 1 dB/div
RBW .. 100 kHz

Make sure that approximately —10 dBm of signals are displayed on the screen.

Then, press the following keys in this sequence.

e

r- r h F==—" r==m==== I i | La___1
,:WR'TE::V'EWEMARKER ON |, INEXT I 1 DSPPOSI | | | PREV I MKRl,El_

1 171 i1 [ I | 1
I | R LMEND oy UPLOW o WMENY,
CAL  pmmee-
F 1
Hold down the key and press the [ 7 ] and ! C&';{giﬁ I keys to set to
L i

the CAL LEVEL to —20 dBm.
BK SP

Hold down the key and press thel _J key to select the DEBUG mode.

Then, press the following keys in this sequence.

[](e][e] o] [2] [o] [o7en] [ ] [o] [Enree]

Adjust R122 so that the AMARKER value enters within +0.1 dB.

Press the following keys in this sequence.

[Ile] el [e] e [s] (el ] [« (2] (o] [o] (o] =] [a=a] [+] [Evren]

Adjust R144 in the same way as for Step (7).

{10) Press the following keys in this sequence.

110]0]3) B 2 e 1 3 e

{11) Adjust R338 in the same way as for Step (7)

(12) Press the following keys in this sequence.

EIEIEIEEE|ENTER||ENTER||RETURN I

(13) Set the CAL LEVEL to - 30 dBm.

BK 8P

{14) Hold down the key and press the‘ } key to select the DEBUG mode.

{15) Press the following keys in this sequence.

(][] [e][=][e] =] [s] e ] [even]
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(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

Adijust R114 in the same way as for Step (7).

Press the following keys in this sequence.

NEEEERFEE L

Adjust R120 in the same way as for Step (7).

Press the following keys in this sequence.

(L1l [e] 2] [e] (Evre] (2] €] [Er=s]

Adjust R128 in the same way as for Step (7).

Press the following keys in this sequence.

[a][2][e] (o] [2] [o ] evren] [+][¢] fexren]

Adjust R134 in the same way as for Step (7).

Press the following keys in this sequence.

[l o] [e] 21 (o] Evmer] [s ][] feren] [rerumn
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5.3.5 28.6 MHz Rejection Circuit Adjustment

¢ ASSEMBLY ADJUSTMENT
IF block (WBL-32xxIF)

s RELATED PERFORMANCE TEST
There is no related performance test.

@ DESCRIPTION
When the interface (IF) frequency of the IF block is converted from 21.4205 MHz to 3.5795
MHz, a +7.159 MHz spurious is generated. The 28.5795 MHz frequency rejection circuit is
provided to suppress the spurigus generation. The circuit must be adjusted so that the 32.159
MHz spurious is reduced to —100 dBc when the 25 MHz CAL signals are entered in the
INPUT terminal of R3265A/3271A.

R3265A/3271A

=

O
o [3]
= UJ

Figure 5-9 28.8 MHz Rejection Circuit Adjustment

e EQUIPMENT

Cable ...... .. . ... . . MC-61; BNC (male), 10 cm long
Adapter . ...... ... ... . ... .. e JUG-201A/U; type N {male) to BNC
{female)

& PROCEDURE
(1) Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove

the system cover. Flug the power cord, turn the POWER switch on, and warm up the

system 30 minutes or more.
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(2) Connect the BNC cable (using the N-BNC conversion adapter)} between the CAL OUT
and INPUT terminals of the R3265A/3271A.

{3) Press the key of the R3265A/3271A, and set the controls as follows:

CENTERFREQ .......... .. ... ... ... 25 MHz
SPAN .. e 500 Hz
REF. LEVEL ....... ... . .. iiaa... 0 dBm

RBW .. s 30 kHz
DIGITALIF .. . e OFF

r T
(4) Press the [mese | , [Mkr—]a n [MKR=REF) keys in this sequence on the R3265A/3271A.
d

(5) Setthe [cENTERFREQ]of the R3265A/3271A to 32.159 MHz.
Then, reduce the 50 dB below the current setup.

] F %
(6) Press the and | ATT i keys of R3265A/3271A to set the Input Attenuator to 0 dB.

| SRS

(7) Adjust C5 to have the minimum signal level on the screen.
(8) Adjust CB in the same way as for Step (7).
(9) Adjust C400 in the same way as for Step (7).

(10) Repeat Steps (7) to (9) until the signal level drops below the center scale position of

the screen.
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5.3.6 YTO Adjustment

® ASSEMBLY ADJUSTMENT
RF I/O assembly (BLL-017508x01/x02)

e RELATED PERFORMANCE TEST
Frequency span accuracy

e DESCRIPTION
Enter the 3.5GHz frequency signals and set the center frequency to 0 Hz. Set the YTO offset
of the center frequency to 3.5 GHz, and adjust the YTO gain. The adjustment can be made by
changing data of the RF /O DAC. The first local PLL must be turned off.

TR4515 R3265A/3271A

O

i 3]
)

-0

SMA CABLE

Figure 5-10 YTO Adjustment Setup
e EQUIPMENT
Synihesized sweeper ... .. ...... ... ... ... TR4515
Cable ....... .. . .. AD1002; SMA (male}, 70 cm long

¢ PROCEDURE

(1) Connect the equipment as illustrated in Figure 5-10.

(2) Pressthe key on the TR4515 and set the contrals as follows:
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4

(5)

(10)

(1)

(12)

(13)

Press the key on the R3265A/3271A and set the controls as follows:

CENTERFREQ ......... oo 0 Hz
SPAN . ... . 100 MHz

Hold down the key and press the EI key on the R3265A/3271A.

When the "Please input password!!" rmessage appears, press keys E , ) E} ,
and E—_l in this sequence.

e em— R 1
1

P h Yo g1 P
] 1
ress the :_TUNE JEan ILON,OFF}

keys.

r ki

Press the | UA'\éjZ ! key and adjust the data knob so that the local-feed-through
Lo o e 4

locates within the center scale position +0.5 div.

r 1
Press the 'CENTER1 [0 | |, 5] and |eHz| keys in this sequence.
1 -

the center scale position 0.5 div.

r-—=1
Press the ISPANT 14|, E and IMHzl keys in this sequence.
L 4

i 1

Press the | 35 M2 | kay and adjust the data knob so that the signal locates within
b 1

the center scale position 0.5 div.

locates within the center scale position 0.5 div.

Repeat Steps (10) to {12) so that the 0 MHz and 3.5GHz signals locate within

the center scale position +1 div.

[Data Writing in EEPROM]

(14)

(15)

Hold down the key and press the MARKER key on the R3265A/3271A,

and wait for approximately 10 seconds. Data writing in the EEPROM will complete.

14 1 T
Pross the ¢ PLL | (RETURN

t
b= | ] S 1
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5.3.7 YTF Adjustment

& ASSEMBLY ADJUSTMENT
RF 1/0 assembly (BLL-017508x01/x02)

¢ RELATED PERFORMANCE TEST
image, multiple and out-of-band response
Second harmonic distortion
Frequency response

e DESCRIPTICN
The gain and offset of YTF tuning voltage are set by DACs on the RF /O assembly. The offset
DAC value is optimized at a low frequency and the gain DAC value is optimized at a high
frequency of each band.

PROBE POWER
™

TR13211

(e o]

m o

EM INPUT BNG CABLE J

(REAR) ~ 2\ [
r =l
SWEEPER l R3265N3271AJ
SMA CABLE

Figure 5-11 YTF Adjustment Setup

e ECQUIPMENT

SWEBPBI. . . i HP8350 and HPB83595A
Sweepadapter: ........... .. . TR13211
Cable: .. e e AB1002; SMA (maie), 70 ¢m long

Mi-09; BNC {male), 150 cm long
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¢ PROCEDURE

(1) Connect the equipment as iliustrated in Figure 5-11.

(2) Press the key on the HP8350 and set the controls as follows:

CW e e e 3.7 GHz
Powerlevel ..........0 i inroann. -2 dBm

{3) Set the TR13211 controls as follows:

FMFREQ .......... .0, 200 Hz
LEVEL .. ... i e Approx. 10 Vpp
FMSWITCH: . ...... ... oo EXT

{4y Press the key on the R3265A/3271A and set the controls as follows:

CENTERFREQ ........ . ..., 3.7 HGz
RBW: ... e e e 300 kHz
aB/div: ... e e 2 dB/div
SWEEP TIME: ... ...... ... ... 500 msec
SPAN: ... e 0 Hz

{5) Hold down the key and press tt{a key on the R3265A/3271A. When the

"Please input password!!" message appears, press ' , ' F!__]i in

this sequence.

L YTE | IYTF SWEEP |
' | and | :

1 1 1
L TUNE | L. ONOFF

(6) Press the keys to set YTF SWEEP to “ON”.

[3.5 to 7.5GHz Band]

(7) Press the following keys on the R3265A/3271A:

| i | —_———

r )
| nort (2] [Fe] i [o] [r]
L secear |

(8) Press the ECENTERE D and keys in this sequence.
' anz)

_____ 1

(9) Setthe ' to 3.7 GHz on the sweeper.

r !
(10) Press the | .t 1 key on the R3265A/3271A, and adjust the data control so that the
Lo 1

peak of band-pass filter waveforms locates within the center scale position +0.5 div on
the screen.

(11) Set the to 7.4 GHz on the sweeper.

(12) Press the :’CENTEF‘E [.] [+] and keys on the R3265A/3271A.
L _

_____ 1
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r 1
(13) Press the | é;fN . key on the R3265A/3271A, and adjust the data control so that the
L~ -
peak of band-pass filter waveforms locates within the center scale position *0.5 div on
the screen.

(14) Repeat Steps (8) to (13) so that the YTF OFFSET and YTF GAIN reach within the center
scale position = +0.5 div.

Caution: Skip Steps (15) to (22) for the R3271A. Jump to Step (23).
[7.4 to BGHz band {R3265A only}]

(15) Press the following keys on the R3265A in this sequence.

r
: BAND | .E | SPAN |IE|H
| SELECT | "

(16) Press the lCENTER' , ﬂ : |E|and keys in this sequence.
J

(17} Set the to 7.8 GHz on the sweeper.

.
(18) Press the -OFFgET | key on the R3265A and adjust the data control S0 that the peak of

(19) Press the 'GENTER' . .and ﬂkeys on the R3265A in this sequence.

{20) Set the | to 8.3 GHz on the sweeper.
r“"--1
{21) Press the | GNN : key on the R3265A, and adjust the data control so that the peak of

band-pass fﬂter waveforms locates within the center scale position *0.5 div.

(22) Repeat Steps (16) to (21) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position +0.5 div.

Caution: Skip Steps (23) to (46) for the R3265A. Jump to Step (47).
7.4 to 15.4GHz band (R3271A only)]

(23) Press the following keys on the R3271A in this sequence.

r
21 0E - [ EE
LSELECT | i 'l ’

(25) Set the m to 7.6 GHz on the sweeper.
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(30)

Set the to 15 GHz on the sweeper.

r-—-——-1
YTF
Press the E__Gi"_'”_j key on the R3271A, and adjust the data control so that the peak of
band-pass filter waveforms locates within the center scale position +0.5 div.

Repeat Steps (24) to (29) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position +0.5 div.

[15.2 to 23.3GHz band (R3271A only)}

(31)

(32)
(33)

(34)

(35)
(36)

37

(38)

Press the following keys on the R3271A in this sequence.

- r
1 BAND I SPAN :
i i i Hz
SELECT L

Set the to 23 GHz on the sweeper.
r=——=1
YTF
Press the : GAIN : key on the R3271A, and adjust the data controf so that the peak of

band-pass ﬁiter waveforms locates within the center scale position *0.5 div.

Repeat Steps (32) to (37) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position +0.5 div.

[23 to 26.5GHz band {R3271A oniy)]

(39)

Press the following keys on the R3271A in this sequence.

)
I BAND | EH I SPAN ||EIE
'SELECT‘ ! - )

{41) Set the to 24 GHz on the sweeper.
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r
(42) Press the lLOJJgETj key on the R3271A, and adjust the data control so that the peak of

band-pass filter waveforms locates within the centsr scale position *0.5 div.

| 1
1 !

CENTERI | . E and keys on the R3271A in this sequence.

(43) Praess the,
Lawisimm = F]

(44) Set the to 26 GHz on the sweeper.

| |
YTF
(45) Press the E__c;‘.im_N_J: key on the R3271A, and adjust the data control so that the peak of

band-pass filter waveforms locates within the center scale position *0.5 div.

(46) Repeat Steps (40) to (45) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position £ 0.5 div.

[Data Writing in EEPROM]

(47) Hold down the key and press the MARKER [ ©N Jkey on the R3265A/3271A, and
wait for approximately 10 seconds. Data writing in the EEPROM wili complete.

oo 1 |
1

1 F 1
YTF SWEEP | 1 RETURN : and :REFUF\N Is keys in this sequence.

ONIOFF | |

{(48) Press the |
| Aol Y 1 | R, 1 | R 4
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5.3.8 Frequency Response Adjustment

® ASSEMBLY ADJUSTED
RF 'O assembly (BLL-017508x01/x02)

* RELATED PERFORMANCE TEST
Frequency response
Displayed average noise level

¢ DESCRIPTION
Enter the RF signals synchronized with the R3265A/3271A sweep signals from the sweeper
using the sweep adapter.
Adjust the BAND GAIN and SLOPE GAIN of each band, and adjust the MIXER BIAS for the
R3271A band greater than 3.5 GHz. Before the frequency response adjustment, the YTF
adjustrnent has been completed.

BNC CABLE
POWER METER TR13211
o BNC CABLE
° ° SWEEP
PR
o POS\IEéER REAR ouTPUT
& %, 2Vin GHz
o =] 32654 SWEEPER
/3271A
@
L oA 17
l\ SWEEP IN J

y ¥

POWER SENSOR SMA CABLE

Figure 5-12 Frequency Response Adjustment Setup
e EQUIPMENT
SWEBPEI .. vi i e HP8350 and HPB3595A
Sweepadapter: ........ ... .. e TR13211
Powermeter: . .........c.cciiennicnnean HP436A
Power SensSor: . . ... v v iar e HP8485A
Cable:
ADT002; ... e SMA {male), 70 ¢cm long
TwoMi-0Q's; ... ... e BNGC {male), 150 cm long
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s PROCEDURE

(1)

(2)

(3)

{4)

{7)

(8)

Zero and calibrate the power meter. Rotate and set the CAL FACTOR control to the
2GHz calibration factor of the power sensor.

Connect the equipment as illustrated in Figure 5-12.

Press the key an the HP8350, and set the control as follows:

STARTFREQ: ... ..o 10 MHz
STOPFREQ: . ....... ... it 3.6 GHz
POWERLEVEL: ........... ... ... .- —4 dBm
SWEEP: ... ... EXT
SWEEP TRIGGER: ........ .. o EXT

Press the key on the R3265A/3271A, and set the controls as follows:

START: ... i et 0 MHz
L 0 = 3.6 GHz
SWEEP TIME: .. ... . iiiiaro s e 500 msec

Set the controls of TR13211 as follows:

1Y INT
] 100 Hz
LEVEL: . e e e e Center position of variable range

Press the key on the TR13211, and adjust the START controt so that the signal
overlaps on the left vertical axis of the screen on the R3265A/3271A.

Press the key on the TR13211, and adjust the STOP control so that the signal
overlaps on the right vertical axis of the screen on the R3265A/3271A.

Press the key on the TR13211, and fine adjust the START and STOP controls
of the TR13211 so that the signals are displayed on the entire R3265A/3271A screen
from its leftmost end to the rightmost end. (For the TR13211 operations, refer to the
TR13211 operation manual.)

Disconnect the SMA cable from the input terminal of R3265A/3271A, and connect the
power sensor to it.
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{(10)

()

(18)
(17)

(18)

r 1 1
Press the , :Sh:‘éiEEp: , and:sg"x:f: keys on the R3265A/3271A, and set the
" L J

sweep time to 20 seonds. " TTT
r=-=—"—""="" mm——
— SWEEP SINGLE {
Press the , i_yggg_ J:, and i swp keys on the R3265A/3271A, and measure the
frequency characteristics of sweeper output on the power meter. Using the result data,
adjust the POWER LEVEL and SLOPE controls of the sweeper so that the frequency
characteristics waveforms enter within -—-4 dBm +1 dB.

:-SWEEP-: :-SINGLE-:
Press the , 1mope land ! swe lkeys on the R3265A/3271A, and repeat Step
(11} until the frequency characteristics waveforms enter within —4 dBm *1 dB.

Press the and keys on the sweeper.

Discannect the SMA cable from the power sensor, and connect it to the R3265A/3271A
input.

r- 1 r hl

Press the AP and Pl keys on the R3265A/3271A, and set the
¥ Lo

controls as follows:

SWEEP TIME: . .. et it i e 500 msec
BTART: o i it e e e 3.61 GHz
BTOP: i i e e 7.5 GHz

Rotate and adjust the CAL FACTOR controi of the power meter to the 6GHz calibration
factor of power sensor.

Repeat Steps (6) to {12).

Press the and E} keys of the sweeper.

Disconnect the SMA cable from the power sensor, and connect it to the R3265A/3271A
input.

Caution: Skip Steps (19) to (22) for the R3271A. Jump to Step (23).
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[R3265A only]

F i
1SWEEP I CONT
MENU B
(19) Press the , | MoDE } and | gwp [eYS on the R3265A, and set the controls as

follows:
SWEEP TIME: ... ... .. i iin e 500 msec
START: o e 7.5 GHz
STOP: . e e 8.3 GHz

Rotate and adjust the CAL FACTOR control of the power meter to the 6GHz calibration
factor of power sensor.

(20) Repeat Steps (6) to (12).

(21) Press the and keys of the sweeper.

{22) Disconnect the SMA cable from the power sensor, and connect it to the R3265A/3271A
input.
Skip Steps (23) to (34), and jump to Step (38).

[R3271A only]
[SWEEP | [ CONT |
(23) :TSS the > | oDE I’ and | swe | keys on the R3271A, and set the controls as
ollows:
SWEEP TIME: .......... ... ..., 500 msec
START: .. ... . e .. 7.50GHz
STOP: . e 15.4 GHz

Rotate and adjust the CAL FACTOR control of the power meter to the 12GHz calibration
factor of power sensor.

(24) Repeat Steps (6) to (12).
(25) Press the and [s] keys of the sweeper.

(268) Disconnect the SMA cabie from the power sensor, and connect it to the R3271A input.
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r 1
(27) Press the C el and | S | keys on the R3271A, and set the controls as
Laoood -
follows: - !
SWEEP TIME: . ....... .. ... s 500 msec
START: .o i e e 15.4 GHz
STOP: e e 23.3 GHz
Rotate and adjust the CAL FACTOR control of the power meter to the 20GHz calibration
factor of power sensor.
(28) Repeat Steps (B) fo (12).
(29) Prass the and keys of the sweepsr.
(30) Disconnect the SMA cable from the power sensor, and connect it to the R3271A input.
| e r==—=-"
(31) Pressthe [MenU], 1SWoEPE and | G0N | keys on the R3271A, and set the controls as
" L=~ " ——
follows: N - .
SWEEPTIME: ........ ... . ... 500 msec
START: ... . e e 23.3 GHz
STOP: . e e 26.5 GHz
Rotate and adjust the CAL FACTOR control of the power metér to the 25GHz calibration
factor of power sensor,
{32) Repeat Steps (6) to (12).
(33) Press the and[s] keys of the swesper.
(34) Disconnect the cable from the power sensor, and connect it to the R3271A input.
[R3265A/3271A]
r==""1 r-——-94
(35) Press the |MENU], :smgp land | cheggp ikeys on the R3265A/3271A, and set the controls
Lo vom o Lnisw e =

as follows:

START: . i e 10 MHz
STOP: .. . e e s 3.6 GHz
SWEEP TIME: ...... .. ... . i, 500 msec
dB/AIV: e e e e e 2 dB/div
DISPLINE ....... e e e —4 dBm
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(36) Hold down the [ SHFT |key and press the |5 | key on the R3265A/3271A. When the
"Please input password!!" message appears, enter "94284" for the password. Then,
press the

r
| MIX |key
TUNE

L"-__J F===""
(37) Press the :SBEiEET ! [1]and [*2] keys in this sequence on the R3265A/3271A.

{38) Press the and keys on the sweeper.

(39) Fine adjust the START and STOP controls of the TR13211 so that the signals continue
from the leftmost end to the rightmost end of the R3265A/3271A screen.

r a
(40) Press the | GA,NEI key on the R3265A/3271A,  &C--—-=zo--—--=-3
and adjust tﬁé Fd—ata control so that the peak of
lower band of frequency characteristics
waveforms almost matches the peak of the
higher hand. If the peak level has reached the

end of variable range, use this position.

BAND

{(41) Press the i__a_m_N_j key on the R3265A/3271A, and adjust the data control so that the
peak of frequency characteristics waveforms locates within the range of 0 to -1 dB from
the DISP LINE.

{42) Press the following keys in this sequence.

2 EE B BORD B
(43) Press the and key s on the sweeper.
(44) Repeat Steps (39) to (41).

[R3271A only]

(458) Press the ! ?:if;fsNi%j J: key on the R3271A, and adjust the data control so that the entire

frequency characterlstlcs curve reaches its peak level.
Caution: Skip Steps (46) to {48) for the R3271A, and jump to Step (50).
[R32B5A only]
(46) Press the following keys in this sequence on the R3265A.

e s [P 6] fEor (3] [

5-42 Jan 20/84



R3265A/3271A SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 Adjustment

(47)
{48)

{49)

Press the and keys on the sweeper.
Repeat Steps {39) to (41).

Jump to Step (62) for data writing in the EEPROM.

[R3271A only]

(50)

(58)

Press the following keys in this sequence on the R3271A.

| BAND | | iy
sreort (o] (] i 7] [s] [e]
Press the | recaun| and keys on the sweeper.

Repeat Steps (39) to (41).

BIAS ADJ . .
Press the i_ FIX/NAR J: key on the R3271A, and adjust the data conirol so that the entire

frequency characteristics curve reaches its peak level. If the frequency characteristics
change, repeat Steps (40) and (41).

Press the following keys in this sequence on the R3271A.

B ot [ A
| seLeCT | E (ST
Press the |RECALLn | and keys on the sweeper.

Repeat Steps (39) to {41).

r
BIAS ADJ ] .
Press the ;L FIYNAR j key on the R3271A, and adjust the data control so that the entire

frequency characteristics curve reaches its peak level. If the frequency characteristics
change, repeat Steps (40) and (41).

Press the following keys in this sequence on the R3271A.

i E FE E RO B E E U
Press the and EI keys on the sweeper.

Repeat Steps (39) to {41).

ADY
Press the \ B;:;?NAH J: key on the R3271A, and adjust the data control so that the entire

frequency characteristics curve reaches its peak level. If the frequency characteristics
change, repeat Steps (40) and (41).
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[Data writing in the EEPROM]

Gaution: The original data is all erased from the EEPROM when data is written in it.

{62) Hold down the key and press the |0N I key on the R3265A/3271A, and wait for
approximately 10 seconds. The data will be written in the EEPROM.

r 1
{63) Press the |RETURN ! key twice.
L
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5.3.9 Calibrator Amplitude Adjustment

e ASSEMBLY ADJUSTED
WBL-32:xxSYN (Synthesizer block)

¢ RELATED PERFORMANCE TEST
Calibration amplitude accuracy

¢ DESCRIPTION
The CALOUT amplitude is adjusted for ~10.00 dBm measured directly at the front panel
CALOUT jack.

SYNTHE BLOCK

POWER METER
10
O 4o H
( IEmtilk - O oo
POWER N-BNC o CAL QUT
SENSOR \JO
R3265A/3271A
Figure 5-13 Calibrator Amplitude Adjustment Setup
o EQUIPMENT
Powermeter: ........cccri s HP436A
Power S8eNSOr .. .. i e e e e e HP8481A
Adapter
Type N (female) to BNC (male): ....... NJ-BNCP

e PROCEDURE

(1)

Tumn off the POWER switch of the R3265A/3271A, and disconnect the power cord.
Remove the analyzer cover, place the analyzer as shown in Figure 5-13, and fold down
the SYNTHE BLOCK assembly.

Turn on the POWER switch of R3265A/3271A, and warm it up at least 30 minutes before
starting adjustment.

Zero and calibrate the power meter in the Log Display mode. Enter the 25MHz CAL
FACTOR signal of the power sensor {o the power meter.

Connect the R3265A/3271A through an N-BNC adapter directly to the CALOUT jack on
the R3265A/3271A front pansl.
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(5) Adjust R151 of the SYNTHE block for a ~10.00 dBm reading on the power meter display.
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5.3.10 10MHz Frequency Reference Adjustment

s ASSEMBLY ADJUSTED
Frequency reference assembly (WBL-32xxSTD)

® RELATED PERFORMANCE TEST
Frequency readout accuracy and frequency counter marker accuracy

Frequency reference output accuracy

e DESCRIPTION
Connect the signal cable between the 10MHz terminal of the Frequency Standard unit and the

Frequency Comparator unit. Also, connect the cable between the 10MHz REF OUT terminal at
the rear panel of R3265A/3271A and the Frequency Comparator unit. Adjust the internal
crystal oscillator of the R3265A/3271A.

FREQUENCY STANDARD FREQUENCY COMPARATOR R3265A/3271A
]
10 MHz _ O
O ® Q o —

l Jo J

BNC CABLE BNC CABLE 10 MHz
REF QUT

Figure 5-14 10 MHz Frequency Reference Adjustment Setup

e EQUIPMENT
Frequency Standard unit; . ................ TR3110
Frequency comparator (supporting 10MHz, 1x10 -9 signal detection)
Cables:

Two MI-09 cables with BNC {male), 150 cm long
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s PROCEDURE

Allow the R32B5A/3271A warm up for at feast 30 minutes before performing this adjustment.

NOTE

(1) Connect the equipment as shown in Figure 5-14,

{2) Set the 10MHz REF of the R3265A/3271A to INT.

Press the and set the

| “1
1 i

j 10MH2 REF 4 40 INT.
Lo g

When the 10MHz reference is set to EXT, the crystal oscillator is not operating nor warmed

crystal oscillator warm up.

NOTE

If the reference is set to EXT, set the reference fo INT and allow 3C minutes for the

CAL | 1
1 GAL FREQ 1

(3) Hold down the key and press the [7:[ key to select the | per I

Then, adjust the data control so that the frequency comparator indicates the value within
+1x10-8,

(4} Press the key to store the adjusted data.

If the adjusted data is within £100 but if it cannot be adjusted, set the data to zero and
directly adjust the 10MHz reference crystal oscillator as follows.

NOTE

(5) Adjust the data control to set the data to zero, and press the key to store the data.

{8) Tum off the switch of the R3285A/3271A, and disconnect the power cord and
signal cables. Remove the analyzer cover, and fold down the WBL-32xxSYN synthesizer
block.
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WBL-32XXSYIN WBL-32XXSTD
SYNTHESIZER BLOCK R3265A/3271A FREQUENCY REF.
& / ASSEMBLY
FREQUENCY ¥
STANDARD 0\ CRT
] 5
O 10 MHz 10 MHz ADJ
10 Miz
REF QUT
FREQUENCY COMPARATOR

Figure 5-15 10 MHz Reference Cristal Oscillator Adjustment

(7) Connect the equipment as shown in Figure 5-15.

(8) Adjust the 10MHz ADJ control of the WBL-32xxSTD unit so that the indicator of frequency

comparator reaches within £1X10-8,

NOTE

Allow the R3265A/3271A warmup for at least 30 minutes before performing this adjustment.
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5.3.11 Frequency Span Adjustment

o ASSEMBLY ADJUSTED
WBL-3265 /0
WBL-3271 IO

e RELATED PERFORMANCE TEST
Freguency span accuracy

¢ DESCRIPTION
Adjust the frequency span to have an approptiate Span Adjust DAC value of the WBL-3265 |/0
{or WBL-3271 I/Q).

BNC CABLE
FREQ 10 MHz
SYNTHESIZED SWEEPER [STD N REF OUT
I | O
O @ | °
¢
R32B85A/3271A
# | ADAPTOR
R
SMA CABLE iy
Figure 5-16 SPAN Adjustment Setup
¢ EQUIPMENT
Synthesized sweeper: ........... ... . ..., TR4515
Adapter:
HTM-5548; . ... ... .. 0., Type N (male) to SMA (female)
Cables:
AD1002; ... .. e SMA (male), 70 cm long
MI09; .. e BNC {male), 150 cm long
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e PROCEDURE
{1} Connect the equipment as shown in Figure 5-16.
(2) Set the TR4515 controls as follows:

CW 3.25 GHz
QUTPUT POWER: .................... ~20 dBm

(3) Pressthe key on the R3265A/3271A, and set the controls as follows:

STARTFREQ: ...... ... i, 100 MHz
STOPFREQ: . ... ... it ce i v 3.6 GHz
REF LEVEL: ... .. e i e i --10 dBm
Fe===1 | t
{(4) Press the and i_ ;E@J: keys to set the if&?&% J{ to ON.

{6) Hold down the key and press the El key, enter "94284" for password, and select
the MAINTENANCE mode.

(6) Hold down the key and press the |SPA—§] key, and the following software menu
will appear on the CRT screen.

LIN CENTER
ol R——— START SPAN
STOP START
LOG GAIN STOP
LOG SPAN
OFFSET ADJ
'RETURN “RETURN
NOTE

Once the MAINTENANCE mode is selected, each function can be set by software keys only.
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_———— e 1
1

keys, and adjust the data control to have the marker

______ 4

indication of 3.250 GHz *10 MHz.

.
(8) Set the SYNTHESIZER SWEEPER frequency and the!START! and 1 STOP } frequencies of
1 control to have the

______ o,
marker frequency within the limit given on the table.

(8) Hold down the key and press the MARKER key to write the adjusted data in
the EEPROM.

Table 5-3 Span Adjustment

R32B5A/3271A Marker Indication
TR4515 Frequency
START Frequency{ STOP Frequency MIN MAX
3.25 GHz 100 MHz 3.6 GHz 3.240 GHz 3.260 GHz
7.3 GHz 100 MHz 8.1 GHz 7.280 GHz 7.320 GH=z
460 MHz 100 MHz 500 MHz 458 MHz 462 MHz
136 MHz 100 MHz 140 MHz 135.8 MHz 136.2 MHz
109 MHz 100 MHz 110 MH=z 108.95 MHz 109.05 MHz
101.8 MHz 100 MHz 102 MHz 101.79 MHz 101.81 MHz
100.36 MHz 100 MHz 100.4 MHz 100.358 MHz 100.362 MHz
100.018 MHz 100 MHz 100.02 MHz 100.0179 MHz 100.0181 MHz

[LOG SPAN Adjustment]

r====- b
(10) Press the |RETURN |

R

;
and | 9% ! keys.
| I |

(11) Press the following keys in this sequence.

(START

(12} Set the synthesized sweeper frequency to 10 MHz.

OG

Ta

f 1
(13) Press the :l Oll-:FSL-TI' J: key and adjust the data control to have the marker frequency of 10

{14) Set the synthesized sweeper frequency to 900 MHz.

{15) Press the

| |
ILOGGNN:
1

900 +10 MHz.

B-52

key and adjust the data control 1o have the marker frequency of
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(16} Repeat Steps (12) to (15), and adjust the data control so that the marker frequency
comes within the limit defined on Table 5-4.

(17) Set the synthesized sweeper frequency and the ESTFKQT] and [S_T?_P] frequencies of

R3265A/3271A to the values defined on Table 5-4, and repeat Steps (12) to {15).

{18} Hold down the key and press the | ON i key to write the adjusted data in the

EEPROM.
Table 5-4 LOG SPAN Adjustment
R3265A/3271A TR4515 Marker indication
START FREQ. | STOP FREQ. Adjustment. Frequency MIN MAX

LOG OFFSET 10 MHz 9.9 MHz 10.1 MHz

1 MHz 1 GHz
LOG GAIN 900 MHz 890 MHz 910 MHz
LOG OFFSET 20 Mkz 19.8 MHz 20.2 MHz

10 MHz 1 GHz
LOG GAIN 900 MHz 890 MHz 910 MHz
LOG OFFSET 200 MHz 198 MHz 202 MHz

100 MHz 1 GHz
LOG GAIN 900 MHz 890 MHz 910 MHz
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5.3 Adjustment

5.3.12 Sample Synthesizer Adjustment

¢ ASSEMBLY ADJUSTED
Synthesizer block (WBL-32xxSYN)
e RELATED PERFORMANCE TEST
There is no related performance test.
@ DESCRIPTION
The doubler of the sample synthesizer must be adjusted using the variable resistor to suppress
Spurious.
R3265A/3271A
UPPER
£ 1 \W_
] TR4173
REAR 1] — FRONT
\I\Aﬂ"‘
LOWER O
2 INPUT
) O O
R529
e 5 SMA CABLE J
Note) The R529 adjusting hole is covered with the aluminum tape.
Remove the tape and adjust the R529.
Figure 5-17 Sampler Synthe Adjustment
& EQUIPMENT
Spectrum analyzer: . ............. ... TR4173
Cable:
AD1002; .. . s SMA {male), 70 cm long
e PROCEDURE

(1} Remove the cover from the system.
(2) Remove three screws from the synthesizer board.

(3)  Unplug the SMA connector from J1.
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5.3  Adjustment

(4)

(6)

(8)

Connect the SMA cable between J1 and TR4173 (see Figure 5-17).

Turn on the POWER switch of R3265A/3271A, and set the controls as follows:

CENTER FREQ: ..o ittt i e e e e e e e et e e e e
BPRAN: .. i e e e e e e e

Set the TR4173 controls as follows:

10 kHz
300 kHz

Make sure that the carrier exists at the center of TR7143 waveforms, and adjust the R529

so that the side signal amplitude is 55 dBc or more.

Unplug the SMA cable from J1, and plug the original cable.

&-5b
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5.3 Adjustment

5.3.13 EXT Mixer Adjustment

& ASSEMBLY ADJUSTED
RF /O assembly (BLL-017508x01/x02)

¢ RELATED PERFORMANCE TEST
There is no related performance test.

e DESCRIPTION
Enter the 421.42MHz signals of the IF frequency of external (EXT) mixer to the first Lo QUT
terminal, and adjust the BAND GAIN control of the EXT mixer band.

POEWR METER

R3265A/3271A
TR4515
Q T
? o o
20 dB PAD
1,
D=|:|=jl POWER SENSOR
SMA CABLE LOW-PASS-FILTER
Figure 5-18 Frequency Response Adjustment (2) Setup
® EQUIPMENT
Synthesized sweeper: .. ...... . . .. TR4515
Powermeter: ............. ... ... HP436A
POWBr SBNSOI . .. .. v e e e HPB8485A or HP8481A
2GHz low-pass fiter: .. ......... ... ... ... DEE-001172-1
OB PAD: . ... .. .. e .. DEE-000480-1
Adapter:
HRM-501; ............. ... o... SMA (female) to SMA (female)
Cable:
AD1002; .. e e e SMA {male)
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5.3 Adjusiment

+ PROCEDURE

{1)

)

(3)

)

Zero and calibrate the power meter. Rotate and adjust the CAL FACTOR control to set
the 421MHz calibration factor of the power sensgor.

Connect the equipment as illustrated in Figure 5-18. However, connect the low-pass filter
output to the power sensor.

Press the key of the TR4515, and set the controls as follows:

CW: e e e e e e e 421.42 MHz
POWER LEVEL: .. .. it i e e i —5 dBm

Adjust the POWER LEVEL of the TR4515 so that the power meter indicates —5 dBm.

Connect the fow-pass filter output to the 20dB PAD, and connect to the 1st Lo OUT
terminal of the R3265A/3271A.

Press the | PREseT | and |cenTer Frea | keys on the R3265A/3271A to set the :wa =T '

Hold down the key and press the key on the R3265A/3271A. When the
"Please input password!l" message appears, cnter "94284" for the password. Then,

press the ] TMIX -E key.

L TUNE |

Press the following keys and adjust the DATA control so that the signals appear on a
horizontal line on the screen and they reach within +1 dB from the top of the scresn.

- = . |
T BAND 1 . E H |9LOPE| . - 1 BAND |
’SELEGT‘ L GAIN | L GAIN |

[Data writing in EEPROM]

Caution: The original data is all erased from the EEPROM when data is written in it.

(9) Hold down the key and press the MARKER [N Jkey on the R3265A/3271A, and

wait for approximately 10 seconds. The data will be written in the EEPROM.
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the sofiware 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 Lo 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 from
Advantest.

(3) Youmay 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.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set f{orth 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 1in 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 Advanlest or its agenls);

(c) use of the Product under operating conditions or environimenls different than those specified in the
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 software,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (1) provided by Purchaser or {i1) provided by
a third party at the request or direction of Purchaser or due lo specificalions 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 negligen!t act or omission of the Purchaser or any third parly other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A) ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TO THE PRODUCT,

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantest's mainlenance agreement provides the Purchaser on-sile and off-sile maintenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last 2 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 Advaniest office listed at the end of this Operation Manual or Advantest 's sales
Tepresentatives.

Some of the components and parts of this Producl have a limited operaling life {(such as, eleclrical 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 possibilily that the Product will not perform properly. Additionally, if
the operating life of 4 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 office listed at the end of this
Operation Manual or Advantest's sales representatlives 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; +82-2-532-7071
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Gffice:
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

Advanlest (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +65-6274-4035

Advantest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBic 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

JAIDVANTEST

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Maruncuchi Center Building, 1-6-2 Marunouchi, Chiyoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





