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End User License Agreement for Windows 98

You have acquired adevice (“DEVICE") that includes software licensed by Tektronix Japan, Ltd. (“TJ") from Microsoft
Licensing Inc. or its affiliates (“MS"). Those installed software products of MS origin, as well as associated media, printed
materials, and “online” or electronic documentation (“ SOFTWARE") are protected by international intellectual property
laws and treaties. The SOFTWARE islicensed, not sold. All rights reserved.

IF YOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA"), DO NOT USE THE DEVICE OR
COPY THE SOFTWARE. INSTEAD, PROMPTLY CONTACT TIJFOR INSTRUCTIONS ON RETURN OF THE
UNUSED DEVICE(S) FOR A REFUND. ANY USE OF THE SOFTWARE, INCLUDING BUT NOT LIMITED TO
USE ON THE DEVICE, WILL CONSTITUTE YOUR AGREEMENT TO THISEULA (OR RATIFICATION OF
ANY PREVIOUS CONSENT).

GRANT OF SOFTWARE LICENSE. ThisEULA grants you the following license:
You may use the SOFTWARE only on the DEVICE.
NOT FAULT TOLERANT.

THE SOFTWARE ISNOT FAULT TOLERANT. TIHASINDEPENDENTLY DETERMINED HOW TO USE THE
SOFTWARE IN THE DEVICE, AND MSHASRELIED UPON TJTO CONDUCT SUFFICIENT TESTING TO
DETERMINE THAT THE SOFTWARE IS SUITABLE FOR SUCH USE.

NO WARRANTIESFOR THE SOFTWARE.

THE SOFTWARE ISPROVIDED “ASIS” AND WITH ALL FAULTS. THEENTIRE RISK ASTO
SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND EFFORT (INCLUDING LACK OF
NEGLIGENCE) ISWITH YOU. ALSO, THERE ISNO WARRANTY AGAINST INTERFERENCE WITH
YOUR ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT. IF YOU HAVE RECEIVED
ANY WARRANTIES REGARDING THE DEVICE OR THE SOFTWARE, THOSE WARRANTIES DO NOT
ORIGINATE FROM, AND ARE NOT BINDING ON, MS.

NOTE ON JAVA SUPPORT.

The SOFTWARE may contain support for programs written in Java. Javatechnology is not fault tolerant and is not
designed, manufactured, or intended for use or resale as online control equipment in hazardous environments
requiring fail—safe performance, such asin the operation of nuclear facilities, aircraft navigation or communication
systems, air traffic control, direct life support machines, or weapons systems, in which the failure of Javatechnology
could lead directly to death, persona injury, or severe physical or environmental damage. Sun Microsystems, Inc. has
contractually obligated MS to make this disclaimer.

NO LIABILITY FOR CERTAIN DAMAGES.

EXCEPT ASPROHIBITED BY LAW, MSSHALL HAVE NO LIABILITY FOR ANY INDIRECT, SPECIAL,
CONSEQUENTIAL OR INCIDENTAL DAMAGESARISING FROM OR IN CONNECTION WITH THE
USE OR PERFORMANCE OF THE SOFTWARE. THISLIMITATION SHALL APPLY EVEN IF ANY
REMEDY FAILSOF ITSESSENTIAL PURPOSE. INNO EVENT SHALL MSBE LIABLE FOR ANY
AMOUNT IN EXCESSOF U.S. TWO HUNDRED FIFTY DOLLARS (U.S.$250.00).



LIMITATIONSON REVERSE ENGINEERING, DECOMPILATION, AND DISASSEMBLY.

You may not reverse engineer, decompile, or disassemble the SOFTWARE, except and only to the extent that such
activity is expressly permitted by applicable law notwithstanding this limitation.

SOFTWARE TRANSFER ALLOWED BUT WITH RESTRICTIONS.

You may permanently transfer rights under this EULA only as part of a permanent sale or transfer of the Device, and
only if the recipient agreesto thisEULA. If the SOFTWARE isan upgrade, any transfer must also include all prior
versions of the SOFTWARE.

EXPORT RESTRICTIONS.

You acknowledge that SOFTWARE is of US-origin. You agree to comply with all applicable international and
national laws that apply to the SOFTWARE, including the U.S. Export Administration Regulations, as well as
end-user, end-use and country destination restrictionsissued by U.S. and other governments. For additional
information on exporting the SOFTWARE, see http://www.microsoft.com/exporting/.

LIMITATION ON SOFTWARE PROGRAMSUSED ON THE DEVICE.

The combination of software programs you use on the DEVICE shall address not more than two (2) general office
automation or consumer computing functions. Such functionsinclude, but are not limited to: email, word
processing, spreadsheets, database, network browsing, scheduling, and personal finance.

STORAGE/NETWORK USE.

The SOFTWARE may not be installed, accessed, displayed, run, shared or used concurrently on or from different
computers, including aworkstation, terminal or other digital electronic device (“ Computing System”).
Notwithstanding the foregoing and except as otherwise provided below, any number of Computing Systems, may
access or otherwise utilize the file and print services and internet information services of the SOFTWARE, if
included.

You may use the SOFTWARE on asingle DEVICE as interactive workstation software, but not as server software.
However, you may permit a maximum of ten (10) Computing Systems to connect to the DEVICE to access and use
services of the SOFTWARE, such as file and print services and internet information services. The ten—connection
maximum includes any indirect connections made through other software or hardware which pools or aggregates
connections.



WARRANTY

Tektronix warrants that the products that it manufactures and sells will be free from defects in materials and workmanship
for aperiod of one (1) year from the date of shipment. If a product proves defective during this warranty period, Tektronix,
at its option, either will repair the defective product without charge for parts and labor, or will provide areplacement in
exchange for the defective product.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the
warranty period and make suitable arrangements for the performance of service. Customer shall be responsible for
packaging and shipping the defective product to the service center designated by Tektronix, with shipping charges prepaid.
Tektronix shall pay for the return of the product to Customer if the shipment isto alocation within the country in which the
Tektronix service center islocated. Customer shall be responsible for paying all shipping charges, duties, taxes, and any
other charges for products returned to any other locations.

Thiswarranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resulting
from attempts by personnel other than Tektronix representatives to install, repair or service the product; b) to repair
damage resulting from improper use or connection to incompatible equipment; c) to repair any damage or malfunction
caused by the use of non-Tektronix supplies; or d) to service a product that has been modified or integrated with other
products when the effect of such modification or integration increases the time or difficulty of servicing the product.

THISWARRANTY ISGIVEN BY TEKTRONIX IN LIEU OF ANY OTHER WARRANTIES, EXPRESSOR
IMPLIED. TEKTRONIX AND ITSVENDORSDISCLAIM ANY IMPLIED WARRANTIESOF
MERCHANTABILITY OR FITNESSFOR A PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY TO
REPAIR OR REPLACE DEFECTIVE PRODUCTSISTHE SOLE AND EXCLUSIVE REMEDY PROVIDED TO
THE CUSTOMER FOR BREACH OF THISWARRANTY. TEKTRONIX AND ITSVENDORSWILL NOT BE
LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGESIRRESPECTIVE
OF WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH
DAMAGES.



Service Options

Tektronix provides service to cover repair under warranty as well as other services that are designed to meet your specific
service needs. Advancing technology has brought incredible change to the power of measurement instruments. Manufac-
turing methods and calibration techniques have been revol utionized, making the service challenge tougher than ever. By
using Tektronix as your service provider you make use of our technology and product knowledge, our world-wide logistics
infrastructure, and our 1SO9000 approved service centers. Tektronix technicians are trained on the latest products and are
equipped with the most current information on product improvements and upgrades for optimum product performance.

Warranty Repair Service. Tektronix technicians provide warranty service at most Tektronix service locations worldwide.
The warranty period for this product can be found behind the title page in this manual.

Calibration and Repair Service. Tektronix offers calibrations, non-warranty repair, and support for customers performing
their own service. Where appropriate, calibrations are compliant to ANSI/NCSL Z-540/1S017025 and 1 SO9000 Quality
Systems. If you prefer to perform your own service, Tektronix supports repair to the replaceable-part level through
providing for circuit board exchange. All services can be purchased through a variety of agreementsto fit your specific
reguirements.

For more information regarding service offerings or service locations worldwide, please see the Tektronix product catalog
or visit us on our Customer Services World Center web site at:

http://www.tek.com/M easurement/Service.
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General Safety Summary

To Avoid Fire or
Personal Injury

Symbols and Terms

VAN

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it. To avoid potential hazards, use this
product only as specified.

Only qualified personnel should perform service procedures.

Use Proper Power Cord. Use only the power cord specified for this product and
certified for the country of use.

Connect and Disconnect Properly. Do not connect or disconnect probes or test
leads while they are connected to a voltage source.

Ground the Product. This product is grounded through the grounding conductor
of the power cord. To avoid e ectric shock, the grounding conductor must be
connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings
and markings on the product. Consult the product manual for further ratings
information before making connections to the product.

Do Not Operate Without Covers. Do not operate this product with covers or panels
removed.

Avoid Exposed Circuitry. Do not touch exposed connections and components
when power is present.

Do Not Operate With Suspected Failures. If you suspect there is damage to this
product, have it inspected by qualified service personnel.

Do Not Operate in Wet/Damp Conditions.
Do Not Operate in an Explosive Atmosphere.
Keep Product Surfaces Clean and Dry.

Provide Proper Ventilation. Refer to the manual’s installation instructions for
details on installing the product so it has proper ventilation.

Terms in this Manual. These terms may appear in this manual:

WARNING. War ning statements identify conditions or practices that could result
ininjury or loss of life.
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VAN

CAUTION. Caution statements identify conditions or practices that could result in
damage to this product or other property.

Terms on the Product. These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the
marking.

WARNING indicates an injury hazard not immediately accessible as you read the
marking.

CAUTION indicates a hazard to property including the product.
Symbols on the Product. The following symbols may appear on the product:

S A\

Protective Ground CAUTION
(Earth) Terminal Refer to Manual
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Preface

About This Manual

Thisisthe user manual for the RSA2203A and RSA2208A Real-Time Spectrum
Analyzers. It covers the following information:

Describes the capabilities of the analyzer, how to install it

Explains how to operate the analyzer: how to control acquisition of,
processing of, and input/output of information

Lists specifications and accessories of the analyzer

This manual is composed of the following chapters:

Getting Started describes the product overview, architecture, installation, and
calibration of the analyzer.

Operating Basics explains the functions of the front, rear, and side panels
and menu items of the analyzer, and describes the basic menu operations.

This section aso provides the tutorials for beginners. It gives step-by-step
procedures for measurement using asignal generator.

Reference explains the basic concepts of measurement processes and
application-specific operations. It aso gives the combined procedures of the
front panel keys and menu operations.

Appendices provide additional information including the specifications,
accessories, and cleaning information.

First time users should complete the installation as described in Getting Sarted,
then go to Operating Basics and perform the procedures shown in Tutorial
beginning on Page 2-41.

The analyzer uses Windows 98 as the operating system. This manual does not
describe common usage of Windows 98. Refer to your Windows manuals as
necessary.
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Related Documents

In addition to this user manual, the following documentation is available for your
analyzer. Tektronix part numbers are supplied in Appendix D: Options and
Accessories.

RSA2203A and RSA2208A Programmer Manual (standard accessory)
contains an alphabetical listing of the programming commands and other
information related to controlling the analyzer over the GPIB interface.

RSA2203A and RSA2208A Service Manual (optional accessory)

describes how to verify the characteristics of, adjust, disassemble, assemble,
and troubleshoot the analyzer, and contains the information required for
repair, including modul e replacement, and calibration.

This manual uses the following conventions:

Conventions
.
.
.
.
Xvi

Front-panel button and control labels are printed in the manua in upper case
text. For example, SPAN, PEAK, PRINT. If it is part of a procedure, the
button or control label is printed in boldface. For example:

Press SPAN.

To eadly find buttons on the front panel, the area name labdl is printed together
with the button by concatenating with a colon (:), asin MODE: DEMOD,
VIEW: SCALE, MARKERS: SELECT, etc. For example:

Press the MODE: DEMOD key.

Menu and on-screen form titles are printed in the manual in the same case
(initid capitals) as they appear on the analyzer screen, such as Span, Source,
and Channel Power. If it is part of a procedure, the menu titleis shownin
boldface. For example:

Press the Sour ce side key.

A list of keys, controls, and/or menu items separated by an arrow symbol
(—) indicates the order in which to perform the listed tasks. For example:

Select RBW/FFT — Filter Shape...— Gaussian.
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Contacting Tektronix

Phone 1-800-833-9200*

Address Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun Drive

P.O. Box 500

Beaverton, OR 97077

USA
Web site www.tektronix.com
Sales support 1-800-833-9200, select option 1*
Service support 1-800-833-9200, select option 2*
Technical support Email: techsupport@tektronix.com

1-800-833-9200, select option 3*
6:00 am. —5:00 p.m. Pecific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Product Overview

The RSA2203A and RSA2208A are portabl e real -time spectrum analyzers with
RF measurement capability up to 3 GHz (RSA2203A) and 8 GHz (RSA2208A).
The real-time spectrum analyzer has a vastly different architecture from
traditional tools, and is uniquely capable of capturing continuous, intermittent, or
random signals with equal ease. The waveform and measurement results of data
acquired seamlessly can be displayed in various formats such as frequency
versus amplitude, time versus amplitude/frequency/phase, AM/FM/PM
demodulation, and spectrogram containing three dimensional information of
frequency, time, and amplitude/phase.

Features

m  Measurement frequency range:
10 MHz to 3 GHz for RSA2203A; 10 MHz to 8 GHz for RSA2208A
DC to 20 MHz (Option 05)

®  Measurement span: 100 Hz to 3 GHz
Vector span: 10 MHz

®  Red-timeanaysis
®  Spectrum anaysis: power, ACPR, C/N, OBW, EBW, spurious
®  Anaog modulation analysis: AM, PM, FM
®  Time characteristic analysis
m  CCDF measurement
m  Variousdisplays of analysis results:
m  Spectrum display (frequency versus power)
m  Spectrogram display (frequency versus time versus power)
m  Time characteristic analysis display (1S-95 standard)

®  Anaog demodulation display
(time versus modulation factor, phase, or frequency)

m  8.4inch TFT color display and sturdy cabinet
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Application

The RSA2203A and the RSA2208A can perform real-time analysis for the
following purposes:

m  Research and development of second and third generation communication
instruments: 3GPP, W-CDMA, GSM, 1S-95, T-53, PDC

®  Research and development of Bluetooth communication instruments
®  Analog modulation analysis
®  Power measurement: power, noise, ACP, C/N, occupied bandwidth
m  Variation analysis of PLL frequency:
m  Jitter in reference oscillator circuits of mobile phones
m L ocalization of radio equipment
m  Hard disk readout jitter
®  Anaysisof momentary noise: mixed noise measurement, EM| measurement
®  Multi-path measurement: measurement of electric wave environment
m  Electric wave interference: radar interference

m  Electric wave analysis. analysis of electric waves form foreign countries

Difference between RSA2203A and RSA2208A

1-2

The RSA2203A and the RSA2208A have the same functions except for their
measurement frequency ranges:

RSA2203A ......... DCto3 GHz
RSA2208A ......... DCto8 GHz

Descriptions in this manual apply to both the RSA2203A and the RSA2208A
unless otherwise noted.
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Real-Time Analysis

This section explains real-time analysis with the comparison of conventional
swept spectrum analyzer and real-time spectrum analyzer.

Conventional Swept  Figure 1-1 isablock diagram of the conventional swept spectrum analyzer.
Spectrum Analyzer  There aretwo RF input signalsin this example. The RF signal is converted to IF
(intermediate frequency) by the swept local oscillator. |F output goes through a
bandpass filter, where resolution of the spectrum analyzer is defined.

l— F Mixer l— F

Resolution
filter

RF input —— Detector |— Display

Local
oscillator

Figure 1-1: Concept of the swept spectrum analyzer

Thefilter is swept from Fgart to Fgop. See Figure 1-2. Only signals within the
filter bandwidth are observed at one point in time. Signal A is detected first and
then signal B is detected and displayed.

NOTE. An intermittent signal, such as a burst phenomenon, will not be detected
unlessit is present at the exact moment that the filter is being swept past it.

Sweep

-n—

Fstart stop

Figure 1-2: Sweep of resolution filter
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Real-Time Spectrum  The real-time spectrum analyzer is conceptually equipped with a series of
Analyzer  bandpassfilters as shown in Figure 1-3. Signals passing through those filters are
concurrently observed and recorded continuously. Signals A and B are concur-
rently acquired and displayed as shown in Figure 1-4.

[,

RF input

Resolution
filter 1

Resolution
filter 2

-

Detector 1 |— l
Detector 2 [—= F

¢— Display

Resolution
filter 3

Detector 3 |

Resolution
filter N

Detector N |—

Figure 1-3: Concept of the real-time spectrum analyzer

~— Concurrent acquisition ——— >

Fstart

Figure 1-4: Concurrent acquisition

1-4

Fstop
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The method actually used to concurrently acquire signalsin a certain frequency
range is not bandpass filters, but FFT (Fast Fourier Transformation). The
RSA2203A or the RSA2208A first acquires a series of frames of datain the time
domain, as shown in Figure 1-5, and then performs the FFT process for each
frame. This method enables continuous analysis of spectra and ensures the
capture of rea-time phenomenon such as the W-CDMA burst signal. The
RSA2203A and the RSA2208A are equipped with a51.2 MHz A/D converter to
analyze the spectrum by single scanning for spans up to 10 MHz.

Time

Frame | T L

Figure 1-5: Frame acquisition
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Architecture

Figure 1-6 shows the block diagram of the signal processing system.

VW

RF input —

3 GHz /8 GHz
down converter

External trigger input ——

Ju

IF sampling
A/D converter

Digital
down converter

Trigger detection

Memory controller

Data memory
2MB

Local bus

PCI bridge

Display

|._

Windows
board PC

Front panel key |

HDD
Mass Storage -

Devices

Figure 1-6: Block diagram

FDD

LAN

[
w
il i

GPIB

VGA

External interface
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3 GHz/ 8 GHz
Down Converter

IF Sampling A/D Converter

Digital Down Converter

Data Memory

Convertsthe RF signal, input through the front-panel INPUT connector, into a
20 MHz IF signal. This converter processes signals up to 3 GHz for RSA2203A
and 8 GHz for RSA2208A by IF conversionsin three stages. A 10 MHz
oscillator provides a high-accuracy reference for all stages of IF conversion. The
converter also adjusts signals for A/D conversion using alow-noise amplifier,
fine-tuning attenuator, and anti-alias filter. The output signal from the down
converter is sent to the IF sampling A/D converter described below.

The IF analog output from the down converter enters the A/D converter through
the fine-tuning attenuator, low-noise amplifier, and anti-alias filter, to be
converted into adigital signal. The sampling rate of the A/D converter is

51.2 MHz with aresolution of 14 bits.

The digital down converter splitsthe real signal from the A/D converter into
complex (I and Q) components and limits the frequency span of the resulting
signal.

The down converter performs span and center frequency fine-tuning. This
converter consists of two primary stages. In the baseband (Option 05), the first
stage converts a0 to 20 MHz real signal into acomplex signal of + 10 MHz.
The second stage converts frequency to set any center frequency.

A decimating filter between stages changes the span by effectively reducing the
sampling rate. A 503 tap FIR filter and four stage comb filter allows extremely
accurate filtering with minimal spurious emissions.

The data streams from the digital down converter are then divided into frames
and saved in data memory.

A high-speed 2 MB standard SDRAM stores spectrum data. For each data point,
| and Q data use 2 bytes. This memory can store 500 frames for 1 waveform =
1024 points of analysis. The memory is accessed from the system controller
through the ISA/PCI bridge.
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1-8

Windows Board PC

The system controller board has an Intel Pentium 111 CPU. It runs on Win-
dows 98, and controls menu operation from the front panel keys. It is equipped
with a 10 GB hard disk and 3.5 inch disk drive to store data and settings.
Waveforms, menus, and measurement results are shown on the color display,
which uses an 8.4 inch XGA TFT-LCD module.

The standard analyzer has the following external interfaces:
m  USB (for mouse, keyboard, and/or printer)

m  LAN (Ethernet 10/100BASE-T)

= GPIB

m  VGA (for an external monitor)
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Installation

This section describes how to install this instrument. The topics are organized as

follows:

m  Unpacking to check contents
m  Applying the power

m  Setting up the stand

®m  Functional check

®  Powering off the analyzer

m  Restart

Backing up the user file

Before starting installation, you should become familiar with the General Safety
Summary on page Xiii.

Unpacking to Check Contents

1

This product is packed in a cardboard box for delivery. Before opening the
box, make sure that there is no damage on the surface.

Open the box, check that the product has no damage and that all the standard
accessories are found inside. For alist of accessories, refer to Sandard
Accessories on page D-3. If you find any damaged or missing components,
contact your local Tektronix representative.

It is recommended to keep the box and packing materials. You may need
them to send this product to Tektronix for calibration or repair.

CAUTION. The analyzer has exhaust fans on the side panel. Leave a space of at
H least 5 cm (2 in) on both sides for proper air circulation.
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Applying Power

AC Power Requirements

VAN

Power on the analyzer using the following procedure:

The analyzer operates from an AC line frequency of 47—63 Hz, over the range of
90-250 Volts, without the need for configuration, except the power cord. Refer
to page D-2 for the power cord options.

The maximum power consumption is 350 W. Refer to Appendix A, Specifica-
tions, for additional information on power and environmental requirements.

CAUTION. Use only power cords that are approved for the country of use. Using

Connecting the Power
Cord

1. Plug the power cord into the AC input on the rear panel.

non-approved power cords could result in fire or shock hazard.
o

AC input

Figure 1-7: AC Input (rear panel)

2. Connect the plug of the power cord to a properly grounded outlet.
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Turning on the Analyzer 1. Turn on the principal power switch on the rear panel.

Principal power switch

@@@

Figure 1-8: Principal power switch (rear panel)

When you turn on the principal power switch, avoltageis applied to the
analyzer standby circuit. Make sure the LED next to the power switch on the
front panel lights up in orange.

2. Turn on the power switch (ON/STANDBY) on the lower left of the front
panel. The LED next to the power switch changesto green.

[ ) — I:Il;l

{4 DD ;}
U@@D@
SEESE

JUUU
DDDDH

CJDDD
)

ooogo E
000D
an e
Oo0o0go

E\{ |
—

%

OO

Power switch

DOOO00000

LED

g

Figure 1-9: Front panel power switch (ON/STANDBY switch)

When you turn on the analyzer, Windows 98 boots up. After several minutes,
the analyzer application starts up.

Theinitial screen appears as shown in Figure 1-10. The displayed spectrum
represents the noise floor of the analyzer.
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Tekironix RSA 2208A 3 FREE RUN |SISEEiN S
|

Frequency: 1.5 : 1k Cancel - Back
Span: )
Tnput Att: ac Channel Power

0
aBm ACPR.

Carrier
Frequency

EBW

MWWWWM& Spurious

nter: 1.5 GHz S e vleasurement Off
Spectrum Analyzer: Measurement Off

-100
d

Figure 1-10: Initial screen

If “UNCAL” isdisplayed on top of the screen, run the gain calibration routine
(refer to Gain Calibration on page 1-21).

CAUTION. Never apply signals with a combined amplitude greater than +30 dBm
to the RF INPUT connector. If you exceed this input rating, you can permanently
damage the analyzer. (The RF INPUT connector is shown in Figure 1-11.)

O OO0
- OO0O0OO
- OO0O00Oo

m RF INPUT connector
=

Max +30 dBm AC + DC

Figure 1-11: RF INPUT connector
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Setting Up the Stand

To set up the stand, place the analyzer on atable. Lift the front of the analyzer
and pull out the stand until it is perpendicular to the analyzer.

7 : ~
[ | — | E— —

O
) DDDD i
)
)

@@

@ O ocooD
OOoO0OD
OOoO0OD
OOo0oO

000000004

Figure 1-12: Setting up the stand
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Functional Check

The analyzer has a built-in calibration signal source with frequency of 50 MHz
and amplitude of approximately —20 dBm. Using this source, perform this quick
functional check to verify that your instrument is operating correctly.

1. Turnonthe anayzer.
2. Display the spectrum of the calibration signal:

a. Pressthe S/A key on the front panel and then press the
Spectrum Analyzer side key.

b. Pressthe PRESET key on the front panel to reset the analyzer.
c. Pressthe INPUT key on the front panel.
d. Pressthe Signal Input Port... side key to select Cal.

The spectrum of the calibration signal appears.

e. Check that “INPUT: CAL” and “FREE RUN" are displayed in the status
indicator at the upper right of the screen (see Figure 1-13).

Tekironix RSA 2208A AARKER. SETUP
—
Frequency: 50 MHz RBW:  SOkHz Cancel -Back |
Span: 10 MHz Trace 1: (MNormal) Select Marker
Input Att: >0 dR Trace 21 (Off) o
Faker: 50 MHz Status indicator —|| 4 2
-16.46 dBm (-53.45 dBrmidz> .
= Marker X Posﬂl(ﬂ
dBrmn =
Marker readout Gl <— Marker
Off || Single || Delta
Reference Cursor
to Marker X
10
dB/ Reference Cursor
Off
Selected Marker
Off
Step Size
(Marker X ...)
10k,
;leO
Bm
Got 2
Center: 50 MHz Span: 10 MHz ((;)f ;)page
Spectrum Analyzer: Measurement Off # Marker X Position (MHz): 50

Figure 1-13: Spectrum of the calibration signal (50 MHz, about -20 dBm)
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3. Check the center frequency and peak amplitude using the marker:

a. Pressthe PEAK key on the front panel to place the marker on the peak

(see Figure 1-13).

b. Check the marker readouts on screen. The frequency should be 50 MHz
and the amplitude should be approximately —20 dBm.

c. Pressthe MARKER SETUP key on the front panel and then the
Markersside key to select Off. Check that the marker disappears.

4. Check the RBW (Resolution Bandwidth) while changing the span setting.

a. Pressthe SPAN key on the front panel.

b. Confirm that the span is 10 MHz and the RBW is 50 kHz in the setup
display on the upper part of the screen (see Figure 1-14).

Span

——
Fram.==: 50 by

Setup display {

Input At 2udb

RBW Span setting

SFAN
Ceyrcel - Back

Span

INPUT: CAL aa{==gaWN

Trace 1 yHormal)
Trace 2: (Off)

215
RBW!: 50 kiHz

0
dBm

Figure 1-14: Setup display

(Hz

3

Start Freq

(Hz)

c. Using the general purpose knob, change the span setting aslisted in
Table 1-1 and check that the RBW is displayed correctly.

Table 1-1: Span and RBW

Span RBW
10 MHz 50 kHz
5 MHz 20 kHz
100 kHz 500 Hz
1 kHz 20 Hz

d. Using the numeric keypad, set the span back to 10 MHz.

(Press1 — 0 - MHz, inthat order, on the keypad.)
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5. Check thereference level:
a. Pressthe AMPLITUDE key on the front panel.

b. Make surethat the reference level is set to 0 dBm with the Ref Level
side key. Check that 0 dBm is displayed on the upper left side of the
graticule (see Figure 1-15).

c. Usethe genera purpose knob to set the reference level to —30 dBm.

d. Confirmthat A/D OVERFLOW isindicated in the red box at the top
center of the screen. Make sure that —30 dBm is displayed on the upper
left side of the graticule and that the spectrum waveform is distorted as
shown in Figure 1-15.

A/D overflow indicator Reference level setting

Frequency: 50 MHz RBW: 50 kHz

Span: 10 MHz Trace 1t (Normal) Ref Level ﬂ

Input Att: 0dB Trace 2: (Off) (dBrm) =
’ 50

Auto Level

RF Atten / Mixer

Auto | REALE | Mixer

RF Att
(dB)

0

10 Mixer Level
B/ (dBm Nominal)
-25

Vertical Scale
(dB/div)
10

Wertical Units
dBrm [[aB v [

Center: 50 MHz Span: 10 MHz Corrections. ..

Spectrum Analyzer: Measurement Off # Ref Level (dBm): -30

-130
dBm

Figure 1-15: Reference level setting and A/D overflow indicator

e. Using the numeric keypad, set the reference level back to 0 dBm.
(Press0 — ENTER, in that order, on the keypad.)
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6. Check the spectrogram display:
a. Pressthe S/A key on the front panel.

b. Pressthe S/A with Spectrogram side key. Check that the spectrogram is
displayed on the lower side of the screen (see Figure 1-16).

c. Pressthe RUN/STOP key on the front panel to stop data acquisition.
Confirm that the trace display freezes and PAUSE is displayed in the
status indicator at the top right of the screen.

Status indicator

|

Tekironix RSA 2208A 3 INPUT: CAL JCPAUSE il ASUIE
Frequency: 50 MHz RBW: S0kHz Cancel -Back |
Span: 10 MHz Trace 1: [Normal)
Input Att: 20 dB Trace 2: [Off) Channel Power
0
dBm ACPR
10
ey C/N
-100 OBW
dBm
Center: 50 MHz Span: 10 MH;
Carrier
Frequency
-87
0
Bm EBW
[
Spectrogram ——» .
-100 Spurious
dBrm
0
Center: 50 MHz Span: 10 MHz Measurement Off
S/ A with Spectrogram: Measurement Off

Figure 1-16: Spectrogram display
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Powering Off the Analyzer

VAN

Turn off the power switch on the front panel.

CAUTION. When you power on or off the analyzer, you must use the front-panel
power switch. Failure to do so may cause the operating system to shut down
improperly.

When you power on the analyzer again, wait at least 10 seconds after the last
power off.

When you press the front-panel ON/STANDBY switch, the analyzer starts a
shutdown process (including a Windows shutdown) to preserve settings and then
power off. The LED next to the power switch changes to orange. Avoid using the
rear-panel power switch or disconnecting the power cord to power off the
analyzer.

To completely remove power to the analyzer, perform the shutdown just
described, and then set the power switch on the rear panel to off.

NOTE. Turning off the front-panel power switch does not shut down the principal
power supply completely. To turn off the principal power supply, pressthe
principal power switch on therear panel. Turning off the principal power switch
turns off the front-panel LED. When you do not use the analyzer for a long time
or in case of emergency, you should unplug the power cord.
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Restart

When the analyzer operates abnormally, use the following procedure to turn the
analyzer off and on again.

NOTE. When the analyzer operates abnormally, it will not be shut down by
turning off the front-panel power switch alone.

1
2
3.
4

Make sure that the front-panel power switch isin the turned-off position.
Turn off the principal power switch on the rear panel.
Wait at least 10 seconds and then turn on the principal power switch again.

Turn on the front-panel power switch.

When Scan Disk Appears  If the analyzer was not shut down properly, Windows Scan Disk may run when
you turn on the analyzer. When the Scan Disk screen appears, wait until the Scan
Disk iscompleted. If an error is detected, refer to the Windows manual for
treatment. For more information on accessing Windows on the analyzer, refer to
Using Windows 98 on page 3—151.

RSA2203A & RSA2208A User Manual 1-19



Installation

Backing Up User Files

Using LAN

You should back up your user files on aregular basis as an insurance against
system failures. The Back Up tool islocated in the System Tool folder in the
Accessory folder of Windows. Start this tool to select the files and folders to
back up. For more information, use Windows online help. For more information
about access to Windows on the analyzer, refer to Using Windows 98 on

page 3-151.

The following files should be backed up more frequently:
B Statusfiles (*.sta)

m  Datafiles(*.iqt)

m  Tracefiles (*.trc)

m  Correction files (*.cor)

Refer to page 3—125 for details on file operations.

The analyzer is equipped with LAN Ethernet interface as standard, allowing you
to save datain peripheral devices such as other PCs, hard disks, and MO via
network. Refer to page 3-147 for details on connecting to LAN.

About Installation of Other Applications

1-20

The analyzer incorporates Windows 98 as the operating system. Some combina-
tions of internal measurement applications and external applications may cause
deterioration in the basic performance or conflicts between these applications.

It is not recommended that you install other applications, including Micro-
soft Word, Excel, and Outlook, on the analyzer. If you install an external
application, you do so at your own risk, keeping in mind that it may lower the
performance of the analyzer.
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Calibration

Perform these routines to optimize the analyzer performance:
m  Gain calibration

m Center offset calibration

m  DC offset calibration (Option 05 only)

m  Display brightness adjustment

Each item is explained in this section.

Gain Calibration

The gain calibration calibrates the analyzer’s amplifier gain using the internal
signal generator. Run thisinternal calibration routine as required when you boot
the analyzer or when UNCAL (uncalibrated) is displayed during operation.

Allow the analyzer to warm up for 20 minutes before you begin the calibration.
The warm-up period allows electrical performance of the analyzer to stabilize.

During normal operation, when the ambient temperature changes by more than
+ 5 °C from the temperature at the last calibration, UNCAL is displayed in the
yellow box at the top of the screen (see Figure 1-17). If this happens, run the
gain calibration

When UNCAL is displayed,
run the gain calibration

| UNCAL] FREE RUN

Frequency
Span
Input Att

Figure 1-17: UNCAL display
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To run the gain calibration, do the following:

NOTE. When you run the gain calibration during signal acquisition, the
calibration begins after the acquisition is completed.

1. Pressthe CAL key on the front panel (see Figure 1-18).
2. Pressthe Calibrate Gain side key.
The calibration runs. It takes several seconds to complete the process.

When you want to perform the gain, center offset, and DC offset calibration
together, pressthe Calibrate All side key.

3. Auto Calibration defaultsto Yes, which means the calibration will run
automatically any time the analyzer gain driftsto an uncal state. If you run
the calibration manually, press the Auto Calibration side key to select No.

CAL menu
CAL UTILITY

Cancel - Back

HELP PRESET

Calibrate all — calibrate All

Gain calibration — calibrate Gain INPUT LOAD

Center offset calibration —— [Calibrate Center CALkey ——> cAL SAVE

Offset

DC offset calibration —— Galibrate DC SYSTEM| | PRINT

Offset

Auto Calibration MACRO

SETUP

ARG
i

Auto Calibration —

(Select Yes or No) Yes No

Service menu — service...
(Qualified personnel only)

Figure 1-18: Calibration menu
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Center Offset Calibration

When you display a spectrum and no input signal is present, a spurious emission
at the center frequency may appear regardless of frequency settings. The center
offset calibration cancels those spurious emissions. If the spurious emission is
too obvious when you narrow the span, run the calibration.

When the spurious emission appearsat — 1|
the center of the screen with no input
signal, run the center offset calibration.

Figure 1-19: Center offset

1. Pressthe CAL key on the front panel (see Figure 1-18).
2. Pressthe Calibrate Center Offset side key.
The calibration runs. It takes several seconds to complete the process.

When you want to perform the gain, center offset, and DC offset calibration
together, press the Calibrate All side key.

NOTE. When Auto Calibration is Yes (see Figure 1-18), the center offset
calibration runs automatically as analyzer settings change.
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DC Offset Calibration (Option 05 Only)

1-24

The DC offset calibration cancels DC offset that appears at 0 Hz in the baseband.
When you change the amplitude setting and the DC offset is too obvious, run the
DC offset calibration.

When DC offset appears at 0 Hz in
the baseband, run the calibration.

¥

Figure 1-20: DC offset

1
2.

Pressthe CAL key on the front panel (see Figure 1-18).
Pressthe Calibrate DC Offset side key.
The calibration runs. It takes several seconds to complete the process.

When you want to perform the gain, center offset, and DC offset calibration
together, pressthe Calibrate All side key.
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Display Brightness Adjustment

Adjust the brightness of the display according to your environment.

1. Pressthe SYSTEM key on the front panel (see Figure 1-21).

UTILITY

SoTE e
HELP PRESET
SYSTEM

Cancel - Back

] ) Cisplay Brightness
Display Brightness —

100

Reset Al to Factory SAVE

Defalts

SYSTEM key ——>| SYSTEM| | PRINT
Remote Setup...
Versions and MACRO MACRO
Installed Options SETUP

Off on

Figure 1-21: System menu

2. Pressthe Display Brightness side key.

3. Turn the general purpose knob to adjust the brightness.
The setting range is 0 to 100.

Confirming Performance
The electrical characteristics described in Appendix A: Specifications can be

checked only by our service personnedl. If you need any service, contact your
local Tektronix representative.
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Y A
Functional Overview

This section describes the controls, connectors, display, and menu operation.

Interface Maps

Controls and Connectors  Figures 2—-1 through 2-3 on the following pages show the controls and connec-
tors on the front, the side, and the rear panels.

J L
[
N OO0 0ooo0]|L

_ —
C OO0 OO0 d
C 0 OO d
C 0O OOt
C_J0)

o) o)

DO [Oooooo E
0000
0000 4
00000

/@@ﬁ

] /

10 9 8

Nl\
s

Figure 2-1: Front panel
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Functional Overview

1. Display. Size: 21.3 cm (8.4 inch)
Resolution: 800 X 600 dots
Color: 256 colors maximum

2. Side KeysSelect menu items associated with menu keys.
3. Menu keys.Select menus. Refer to page 2—-17 for details on menus.

4. Keypad.Enters alpha and numeric characters. Details are on page 2-12 (for
entering numbers) and page 3-89 (for entering other characters).

5. RF input connecta. Connects an input signal. N-type connector, Input
impedance: 5Q. Maximum capacity of non-breakdown input: 30 dBm.

6. Preamplifier power source (Option 2A only).Provides power source for a
preamplifier (optional accessory). Refer to page A—12 for specifications.

7. General purpose knobChanges a value.
8. Up/Down keys.ncrease or decrease a value.

9. Power switch (ON/STANDBY).Refer to page 1-10 for a power on
procedure.

10. LED. Green on operating, orange on standby.

/l\ CAUTION. Applying a signal of more than +30dBm may damage the instrument.
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Functional Overview

i ]
@@@ G
- =

Figure 2-2: Rear panel

1. REF IN/OUT connector.50€2 BNC connector for reference signal
input/output. Refer to page A-12 for specifications.

2. TRIG IN/OUT connector. 50 Q2 BNC connector for trigger signal
input/output. Refer to page A—10 for specifications.

3. GPIB connector.Used to control the analyzer from an external controller.
Refer to theRSA2203A and RSA2208A Programmer MaforaGPI1B
control.

4. AC input. Connect AC power cable.

5. PRINCIPAL POWER SWITCH. When this switch is on, the internal
standby circuit is energized. Refer to page 1-10 for a power on procedure.
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Functional Overview

2-4

il

= I
[
ol Je

Q C

Figure 2-3: Side panel

1. Indicator.

CAUTION. When this indicator is lit, you must not remove the disk from the disk
drive. If you do so, the data stored on the medium may be destroyed or an error
may occur.

2. Disk drive. Saves and loads data and settings. A 3.5-inch 2HD (1.44MB) or
2DD (720KB) disk formatted for MS-DOS can be used.

3. LAN Ethernet connector.10/100BASE-T connector. Connects this
instrument to a network. Refer to page 3-147 for connection information.

4. VGA output connector.Sends the display of this instrument to another
monitor. 15 pin D-sub connector (female)

5. USB connectorConnect a mouse, a keyboard and a printer that meets USB
specifications. Refer to page 3—149 for connection information.
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Using a Mouse and  You can operate the analyzer using the standard accessory mouse and keyboard
Keyboard instead of the side keys and the front panel keypad (see Figure 2—4 and
Table 2—1). For information about connecting the mouse and keyboard, refer to
Connecting USB Devices) page 3—149.

The mouse and keyboard operations are as follows:

®  Click the menu item instead of pressing the side keys.

m |f the menu item has arrow buttons, click them to select the value.

Clck the menuto | Opan
select the item (HZ)

You can directly input the ——|| XXX

value with the keyboard

A
E } Click the arrow buttons to adjust the value

Figure 2-4: Operation with mouse and keyboard

Table 2-1: Key functions of the keyboard

Key Purpose Function

Numeric keys | Numeric input Enter a numeric value in a numeric input field.

Left/Right Caret move Moves the caret in an alpha or numeric input field.

arrow keys

Home Caret move Moves the caret to the beginning of an input field.

End Caret move Moves the caret to the end of an input field.

Backspace | Alphanumericinput | Deletes the character before the caret.

Delete Alphanumeric input | Deletes the character after the caret.

ESC Alphanumeric input | Aborts a numeric entry and restores the original value.
ENTER Alphanumeric input | Accepts a value in the input field.

Kor k key Alphanumeric input | Kilo (10). Press ENTER to complete entry of the value.
M key Alphanumeric input | Mega (109). Press ENTER to complete entry of the value.
G or g key Alphanumeric input | Giga (109). Press ENTER to complete entry of the value.
m key Alphanumeric input | milli (10-3). Press ENTER to complete entry of the value.
U or u key Alphanumeric input | micro (10-5). Press ENTER to complete entry of the value.
N or n key Alphanumeric input | nano (10-9). Press ENTER to complete entry of the value.
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Display Screen  Figure 2-5 shows the elements of the display screen.

3 4
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Froquency: 100 M RIW;  SOkH Caricnl - P
1 S 10 B Hz Trowse 13 (hdorimed) Comer Fned il
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2 T
Bm (He)
=

Swgpfreq
)

111

Charmel

10 tIharwel Table,..

I

Cemier Fren Step
S fin CF,

Cariier Froq Step
Siewmee fin S

£ Step Saw
Coarilsar: DON P S 10 MHE {Camer Frog)

I | S i e R TS

Figure 2-5: Display screen configuration
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Functional Overview

1. Setup display areaDisplays the current hardware value. RefeBébup
Display onpage 2-10.

2. Progress barindicates the progress of the acquisition cycle on the left bar
and the measurement cycle on the right bar. The progress fills up in blue
from left to right.

3. Date/Time display areaShows the current date and time.

4. Status display areaShows the trigger status.ReferStatus Displayn
page 2-8.

5. Side menu display areaWhen you press a menu key on the front panel, the
menu associated with that key is displayed. Refer to page 2—-17 for details of
menu items.

6. Menu setting display areaDisplays the last setting of the menu item that
can be set with the general purpose knob.

7. View. The View window displays the waveform or the measurement results.
Multiple views can be displayed on one display screen, depending on the
measurement mode.

For more information, refer to:

Spectrum analysis (S/A mode) page 3-1
Modulation analysis (DEMOD mode) page 3-27
Time analysis (TIME mode) page 3-41
Scale and format page 3-51

8. Measurement function display areaDisplays the measurement function
currently in use (the settings of the Mode and Measure menus).
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Status Display = The status display area in the upper right side of the screen (see Figure 2—6)
shows the instrument status as listed in Table 2-2.

Status display

e T N, e
Fregqueency: 100 M i S kHE Caricnl - Bk
S 10 SHe Tromse 15 (e Camer Fed
Drgoist Aibt: 20 0B Traoe B (O {Hz] ¥

1] Start Freg
Fm Hz)

Figure 2-6: Status display

Table 2-2: Status display

ltem Description

ARM The pre-trigger portion of the acquisition record is filling.
A trigger event occurring during this state will not be recognized.

READY Pre-trigger data has been acquired, and the instrument is waiting for a
trigger event.

TRIGD Pre-trigger data has been acquired, and a trigger event has been detected.
The instrument is now acquiring post-trigger data.

FREE RUN The instrument acquires and measures without waiting for a trigger event.

PAUSE The user has temporarily stopped acquisition/measurement cycling.

The acquired data is stored in the data memory from address zero in order of
acquisition. When you set a trigger condition, the acquired data is stored in the
pre-trigger region until the trigger event occurs. Thereafter, it is stored in the
post-trigger region (see Figure 2-7).

Data memory Pre-trigger region Post-trigger region

Time —>
Trigger point

Figure 2-7: Pre- and post-trigger regions

2-8 RSA2203A & RSA2208A User Manual



Functional Overview

Front Panel Key Lock  When controlling this instrument through GPIB, you can disable all the keys on
the front panel except the power switch using the :SYSTEM:KLOCK command.
At this time, the message “PANEL LOCK?” is displayed on the top side key (see
Figure 2-8).

PANELLOCK ~—— Front-panel key lock display

Figure 2-8: Key lock display

To cancel the key lock, the following two methods can be used:
m  Use the :SYSTEM:KLOCK command to cancel.
m  Turn off the power and then on.

Refer to theRSA2203A and RSA2208A Programmer Maifainformation
about the GPIB commands.
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2-10

Setup Display

Setup display{

The setup display area in the upper part of the screen shows the analyzer
hardware settings (see Figure 2-9). The contents differ depending on the
measurement mode: spectrum analysis (S/A), modulation analysis (Demod), or
time analysis (Time).

I'n-u-'n:"q-: LX) M [T H i kHE
S 10 kHz Tremcin 13 (kor il
Irpidt Afi: 20 OB Trace Pt (0|

1}

Em

Figure 2-9: Setup display

Frequency.Indicates the center frequency.
Span.Indicates the span.
Input Att. Indicates the attenuation of input signal before it enters the mixer.

RBW. S/A mode (except real-time mode) omgicates RBW (Resolution
Bandwidth). RBW is simulated by the software to maintain compatibility
with measurement data of conventional swept spectrum analyzers.

Trace 1 and 2.S/A mode onlyindicates the Trace 1 and 2 trace type.

Acquisition Length. Demod and Time modes onliydicates time to acquire
each block of data. Acquisition length can be set in the Timing menu.

Frame Length. Real Time S/A mode onlndicates time length of a frame.
Refer to Table A—10 id\ppendix A: Specificatiorfer the frame time.
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Menu Operations

This section describes basic operations of the analyzer menus and how to select
menu items and input numeric values. Refer to page 2—-17 and subsequent pages
for details about the menus.

Menu ltem Information  Up to nine soft keys can be displayed down the right side of the screen (see
Figure 2—10). Cancel - Back is always displayed at the top, and the other eight
keys select menu items.

AMPLITUDE
cancel - Back ~<———— Cancel - Back (always displayed)
N Returns to the last displayed menu or cancels a partial numeric
Ref Level ﬂ entry from the keypad.
{dBm) =

"

Auto Level

RF Atten / Mixer

At | RFARE Mixer |

RF Att
(dB)
20
Mixer Level
{dBm Nominal)
|-25
Vertical Scale
(dB/div)

|1o

Vertical Units

> Opens a menu.

(B | B V| W

Corrections...

Figure 2-10: Examples of menu item display

NOTE. When the setting is prohibited or is not available, the item is displayed in
gray.
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Menu ltem Types  The different types of menu items are shown in Figure 2-11.

Ref Lavel = Numeric entry
(dBm) II The current value of parameter is displayed.

To change the value, press the associated side key and use the
IE general purpose knob, up/down keys, or the keypad.

RF Atten / Mixer Toggle ) o . . .
You can switch selection items by pressing the associated side key.

| Auto | RFALE | Mixer |

Function execution

The function indicated on the label is executed by pressing associated
side key. In this example, the “Channel Power” measurement is
performed.

Channel Power

Move to sub-menu
If the label is followed by “...”, you can move to a lower-level

Corrections... menu by pressing the associated side key.

Move between pages

Go to page 2 (of When the number of menu items is greater than seven, this menu
2) appears. To move to the next page, press the associated side key.
If you are on the last page, you will return to the first page.

Invalid
Menu items without labels do not cause any action.

Figure 2-11: Menu item types

Numeric Input  An example numeric input field is shown in Figure 2—12. In this type of field,
you can change the numeric value by turning the general purpose knob, by
pressing the up/downk(¥) keys, or by entering a value using the keypad.

Center Freq
(Hz)

115G Numeric input field

Figure 2-12: Numeric setting menu
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Changing Value Using the General Purpose Knob or the Up and Down keys.

1. Press the side key for setting a numeric value. For example, press
FREQUENCY/CHANNEL -, Center Freqto set a center frequency.

The menu item changes to the display as shown in Figure 2—-13.

((:He;;er Freq il<— Indicates that numeric values can be changed

with the general purpose knob.

"~ Numeric input field

Figure 2-13: Changing value with the knob

2. Turn the general purpose knob to increase or decrease the value.

You can also use the up and douk¥) keys to increase or decrease a
setting value, respectively.

Down key: —»@ @4— Up key:

Decreases the value. Increases the value.

General purpose knob:

Rotate clockwise to increase the
value and counterclockwise to
decrease the value.

The up and down keys have the same functions as the general purpose knob

except the step size (the amount per click by which the general purpose knob

changes a setting value or the amount per press for the up and down keys) as
follows:

m  For the general purpose knob, the step size is determined internally.
You can not change the step size.

m  For the up and down keys, the step size is set witBtiye Sizeside key.
Refer toChanging the Step Sipa page 2-15 for the detail.

The changed value is immediately reflected on the analyzer settings and displays.
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2-14

Entering a Value Using the Keypad. You can enter values using the front panel
keypad, shown in Figure 2-15.

1. Press the side key for setting a numeric value. For example, press
FREQUENCY/CHANNEL -, Center Freqto set a center frequency.

The menu item changes to the display shown in Figure 2—-14.

(Hz)

Center Freq

il«— Indicates that numeric values can be changed

with the general purpose knob.

"~ Numeric input field

Figure 2-14: Changing value with the keypad

2. Press the keys required to enter the desired numeric value. For example, to

enter the frequency 123.45 MHz, prds® 3 . 4 5 MHz

To delete an entered number, pressBKEP (Backspace) key.

7
GHI

PQRS

ABC

TUv

DEF

(7) (e (o ))fen]

S UNLOCK

(6 )|

WXYZ

us

SBIEDRED
(o) ()

2

#%8&/

3

CAPS LOCK

A

kHz

ns/dBm NEXT
ENTER
Hz -«

Numeric value keys

|

-—— Deletes a character before the cursor.

<—— Accepts the input.

The unit keys also function as the ENTER key.
Input is immediately accepted when one of those

keys is pressed.

Figure 2-15: Numeric keypad

3. Confirm the input by pressing the unit keyEMTER key. The confirmed
value is immediately reflected to the analyzer settings and display.

Press th&€ancel - Backside key to cancel the change.
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Changing the Step Size  When using the up and dowA ¥) keys to increase or decrease a setting value,
you can change the step size (the amount per press by which the up or down key
changes the setting value) with tBep Sizeside key. (The step size cannot be
changed for menu items that do not disgBagp Size)

In the example shown in Figure 2—-16, the step size for the start frequency is set
to 100 kHz; the displayed frequency set value changes by 100 kHz step for each
press of the up or down key.

Step Size =
(Center Freq) =

00k, Step size

Figure 2-16: Changing the step size for the center frequency

Step Size for Center Frequency. The step size is set with tsep Sizeside key.
The center frequency step size can be also set with two side keys in the
Frequency/Channel menu (see Figure 2—17 below).

m  Center Freq Step Same As C.RJseful for quickly locating harmonics of a
signal seen at the center frequency.

m  Center Freq Step Same As SparJseful for quickly analyzing a larger
frequency area without overlapping span windows.

Center Freq Step |<——— Sets the center frequency step size to the
Same As C.F. same value as the center frequency.

Center Freq Step |<———— Sets the center frequency step size to the
Same As Span same value as the span.

Figure 2-17: Changing the step size for the center frequency
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Menu Functions

Menu keys on the front panel (shown in Figure 2-18) are divided into the
following three functional groups:

m  MEASUREMENT
Sets frequency, amplitude, and time parameters for specified measurement
and controls data acquisition.

m DISPLAY
Selects measurement mode, sets view display, and controls markers.

m UTILITY
Provides system initialization, waveform storage facilities, instrument
calibration, screen hard copy, and miscellaneous other functions.

This section describes the individual menu functions in detail.

Measurement group Display group Utility group

|

(T MEASUREMENT i I DISPLAY Il I UTILITY ey

MODE VIEW
e A
FREQUENCY/ RUN/
CHANNEL STOP S/A ESELECﬂ [DEFIN@ [HELPJ [PRESEﬂ

| [oome] [sne) (e

>—— MARKERS —— [
{

=

RBW/
FFT

TRACE/
20 | [ D I o) [

MEAS
SETUP

Figure 2-18: Menu keys
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Menu Functions

Measurement Menu

FREQUENCY/CHANNEL

2-18

The Measurement menu, shown in Figure 2—19, sets the frequency, amplitude,
and time parameters for the specified measurement, and controls data acquisi-
tion.

MEASUREMENT
[ FREQUENCY/ } { RUNI}
CHANNEL STOP
{ SPAN } {TRIG}
RBW/
[ AMPLITUDE } [ ol }
TRACE/
{ TIMING } [ AVG}

Figure 2-19: Measurement menu keys

Sets frequency or channel.

Center Freq. Sets the center frequency. Numeric entry field.

Range: 0 Hz to 3 GHz (RSA2203A), 0 Hz to 8 GHz (RSA2208A)

Start Freq. Sets the value of the origin of the horizontal axis (frequency).
Numeric entry field.

Range: 0 Hz to 3 GHz (RSA2203A), 0 Hz to 8 GHz (RSA2208A)
Stop Freq. Sets the value of the end point of the horizontal axis (Frequency).
Numeric entry field.

Range: 0 Hz to 3 GHz (RSA2203A), 0 Hz to 8 GHz (RSA2208A)
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NOTE. Start Freq and Stop Freq are available when the measurement mode
(Mode) is set to spectrum analysis (S/A except real-time).

The values of Center Freq, Start Freq, Stop Freq, and Span are set in conjunction
with each other. The relationship is described as (Stop Freq) — (Start Freq) =
(Span). When one value is set, the other values are automatically changed
accordingly.

Channel. Selects a channel number to set the center frequency from a channel
table specified with th€hannel Table...menu item below.

Channel Table... Selects a communication standard to load the channel table.
Select a channel number with tBeannel menu item above.

For using the channel tables, refer to page 3-61.

Center Freq Step Same As C.F. Sets the center frequency step size equal to the
center frequency.

Center Freq Step Same As Span. Sets the center frequency step size equal to the
span.

Step Size. Sets the step size (amount per press by which the up or down key
(AY) changes the setting value) for setting frequency.

SPAN Controls span. Span and frequency settings are shown in Figure 2—20.

NOTE. For details about setting frequency and span, ref&dtiing Frequency
and Sparon page 3-59.

Span. Sets span. The available range depends on the measurement frequency
band and mode as shown in Table 2-3.

Turn the general purpose knob to set span in the specified sequence. In the S/A
mode (except real-time), you can set an arbitrary span within the limit using the
numeric keypad.
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2-20

Ref Level

Vertical Scale

Table 2-3: Span setting range

Measurement mode |Band !

Setting range

S/A (except real-time) | RF

50 Hz to 3 GHz (1-1.2-1.5-2-2.5-3-4-5-6-8 sequence)

Baseband 50 Hz to 20 MHz (1-1.2-1.5-2-2.5-3-4-5-6-8 sequence)
S/A (real-time) RF 100 Hz to 10 MHz (1-2-5 sequence)
Demod, Time Baseband 100 Hz to 20 MHz (1-2-5 sequence)

1 RF: 10 MHz to 3 GHz (RSA2203A) | 8GHz (RSA2208A)
Baseband: DC to 20 MHz (Option 05)

Start Freq. Sets the value of the origin of the horizontal axis. This is the same as

Start Freqon page 2-18.

Stop Freq. Sets the value of the end point of the horizontal axis. This is the same

asStop Frepn page 2-18.

Span

—
3

AT ALL L '

A

I

Start Freq Center Freq

Stop Freq

Figure 2-20: Setting frequency, span, and amplitude
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AMPLITUDE  Sets the scale of the amplitude of the displayed waveform.

NOTE. For details about setting amplitude, referSetting Amplitudeon
page 3-67.

Ref Level. Sets the maximum (top) edge of the vertical axis. The available range
depends on the measurement frequency band as shown in Table 2—4.

Table 2-4: Reference level setting range

Frequency band Setting range

Baseband (DC to 20 MHz, Option 05) -30to +20 dBm (2 dB step)
RF (10 MHz to 3 GHz, RSA2203A) -511t0 +30 dBm (1 dB step)
RF1 (10 MHz to 3.5 GHz, RSA2208A)

RF2,3 (3.5 GHzto 8 GHz, RSA2208A) -50 to +30 dBm (1 dB step)

Auto Level. Automatically adjusts reference level for the best system performance
based on power measurement within the set span.

NOTE. An input signal within 10 MHz of the center frequency may cause Auto
Level to choose the wrong reference level.

Auto Level will force the analyzer to acquire new data, which will overwrite the
existing data.

RF Atten/Mixer. Input signals are attenuated through the attenuator and converted
to IF signals through the mixer in the down-converter. Normally, the mixer level
and the RF attenuation level are automatically set. SRke¢ttt or Mixer to
manually set either parameter.

®m  Auto. Sets the mixer level and the RF attenuation level automatically.
m  RF Att. Sets the RF attenuation level wiRhir Att described below.

®  Mixer. Sets the mixer level using tivixer Level setting.

RF Att. Changes the RF attenuation level wiRFnAtt is selected iflRF Atten/
Mixer above. The available range depends on the measurement frequency band
as shown in Table 2-5.
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Table 2-5: RF attenuation level setting

Frequency band RF attenuation level (dB)
RF (10 MHz to 3 GHz, RSA2203A) 0to 50 (2 dB step)

RF1 (10 MHz to 3.5 GHz, RSA2208A)

RF2,3 (3.5 GHz to 8 GHz, RSA2208A) 0, 10, 20, 30, 40, 50

Mixer Level. Selects the input level of the primary mixer wivdixer is selected
in RF Atten/Mixer. The setting range depends on the measurement frequency
band as shown in Table 2—6.

Table 2-6: Mixer level setting

Frequency band Mixer level (dBm)

RF (10 MHz to 3 GHz, RSA2203A) -5,-10, -15, -20, -25
RF1 (10 MHz to 3.5 GHz, RSA2208A)

RF2,3 (3.5 GHz to 8 GHz, RSA2208A) -5,-15,-25

Select the level according to measurement type. The default value is —25 dBm.
Use the default value in most cases. This level can be increased up to =5 dBm
when a high dynamic range is required for measurements such as ACPR
(Adjacent Channel Leakage Power Ratio) measurement.

NOTE. As the mixer level increases, the distortion also increases.

Vertical Scale. S/A mode (except Real Time) oMlgts the vertical scale (per
division). The setting range depends on Vertical Units described below, as shown
in Table 2—7.

Table 2-7: Vertival scale setting range

Vertical units Scale setting

dBm, dBuV 1,2,5,10

\Y 200n to 20m in a 1-2-5 sequence
W 100p to 100w in a 1-2-5 sequence

Vertical Units. Selects the unit of amplitude scale: dBmpdBY, or W.
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Corrections... Sets amplitude correction. Refer to page 3-71 for details of
amplitude correction. The following items can be set:

®  Amplitude Offset. Sets the amplitude offset. The amplitude of an entire
waveform decreases by the offset value.

NOTE. The following Corrections menu items are available in the S/A (spectrum
analysis) mode except Real Time S/A.

m  Frequency Offset.Sets the frequency offset. The effective correction range
of the amplitude correction table shifts by the offset value.

®  Amplitude Table. Enables or disables amplitude correction. Select On to
enable the correction.

m Edit Table... Creates a correction table. Input pairs of frequency and
amplitude correction value.

m  Select Point To Edit.Selects a row to be edited.
®  Frequency.Enters the frequency of a correction point.

m  Amplitude. Enters an amplitude correction value for the specified
frequency.

m  Delete Point.Deletes the selected row.

®  Add New Point. Adds a row with the values in the previous row copied
as initial values.

®  Done Editing Table.Confirms the input and adds a new row.
m  Clear Table. Deletes the correction data from the memory.

m [nterpolation... Selects the horizontal and the vertical scale for interpolating
correction data.

m  Freq Interpolation. Selects the horizontal scale for interpolating
correction data: Linear or Logarithmic.

®  Ampl Interpolation. Selects the vertical scale for interpolating
correction data: Linear or dB.

m | oad Table.Reads an amplitude correction table from a file.
m  Save TableWrites a created correction table to a file.

Refer to page 3—-125 for details on file operations.
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2-24

TIMING

Adjusts the length of various time parameters and the relationship between them.
For the details, refer tAcquiring Dataon page 3—89.

NOTE. The Timing menu is available when the measurement mode (Mode) is
real-time spectrum analysis (Real Time S/A), modulation analysis (Demod), or
Time analysis (Time).

Real Time S/A Mode

Acquisition Length. Sets the time length to acquire one block (= M frames). The
acquisition length is calculated with this equation:

(One block acquisition length) = M(One frame acquisition length)
where M is the number of frames a block.

One frame acquisition length is determined by span internally. For details, refer
to Table A-10 on page A-8 kppendix A: Specifications.

Spectrum Offset. Specifies the number of the frame in the spectrogram to display
the spectrum. The latest frame is number zero. Older frames have larger negative
numbers.

Demod and Time Modes
Acquisition Length. Same as Acquisition Length in the Real Time S/A mode.

Acquisition History. Specifies the number of the block to display and analyze. The
latest block is number zero. Older blocks have larger negative numbers.

Spectrum Length. Displays a time length of FFT processing for the spectrum
displayed in the subview.

Spectrum Offset. Sets the beginning of Spectrum Length with respect to the
trigger output point.

Analysis Length. Sets a time length of analysis range on acquired data.

Analysis Offset. Sets the beginning of Analysis Length with respect to the trigger
output point.
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RUN/STOP  Starts or stops data acquisition.

If acquisition and measurements are waiting for a trigger, or are paused/stopped,
pressing this key will start the acquisition. If acquisition and measurements are
running, pressing this key will stop acquisition and measurements, aborting the
current acquisition.

TRIG  Sets trigger conditions. Refer Toigger on page 3-95 for details.

NOTE. Except for the Repeat menu item, the Trigger menu is available when the
measurement mode is set to Real Time S/A, Demod, or Time.

Mode... Selects the trigger mode.

®  Free Run.Acquires and displays the waveform without triggering. Press the
RUN/STOP key to start data acquisition. To stop the acquisition, press the
RUN/STOP key again.

®  Triggered. Set the trigger conditions (level, slope, and position) before
starting data acquisition by pressing RIEN/STOP key. When the trigger
occurs, data is acquired and displayed. To stop data acquisition when the
trigger does not occur, press REIN/STOP key again.

Repeat... Selects whether to acquire data continuously or singly.

m  Continuous. Repeatedly acquires and displays the waveform. Acquisition
data will be overwritten while waiting for a new trigger event. Use the Single
setting if you will need to examine or reanalyze the measurement results.

®m  Single.Acquires and displays one waveform. After the first waveform
display, you must press RUN/STOP to acquire and display each waveform.

Stop and Show Results. Stops data acquisition and shows measurement results.

When you press the RUN/STOP key to stop data acquisition, the block data
acquired at that moment is discarded and the measurement results are shown for
the previous block of data. The Stop and Show Results side key, however, shows
measurement results even for the block of data acquired at the moment of
pressing the side key, which might not fill a whole block.
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Source. Selects a trigger source when the trigger mode is Triggered.

m  Level (Full BW). Default Uses the internal IF (intermediate frequency)
signal of the analyzer as the trigger source. The trigger level and position can
be set.

m  External. Uses the external signal input from the TRIG IN connector on the
rear panel as the trigger source. The trigger slope and position can be set. For
the specification of the external trigger, refer to page A-10.

Slope. Selects the trigger slope when the trigger mode is Triggered and the
trigger source is External.

m  Rise.Trigger occurs on the rising part of the input signal.
m  Fall. Trigger occurs on the falling part of the input signal.

®m  Rise and Fall. Trigger occurs on the rising part of the trigger signal for the
first block to acquire data, and on the falling part of the trigger signal for the
next block to acquire data. The rising and falling parts alternate for each
block of data acquisition.

m  Fall and Rise.Trigger occurs on the falling part of the trigger signal for the
first block to acquire data, and on the falling part of the trigger signal for the
next block to acquire data. The rising and falling parts alternate for each
block of data acquisition.

Level. Sets the trigger level when the trigger mode is Triggered and the trigger
source is Level.

Range: 1 to 100% in 1% step.

When the trigger source is set to External, the trigger level is fixed internally.
Refer to page A-10 for the specification of external trigger.

Position. Available when the trigger mode is set to Triggered. Specifies the
position of the trigger in a block as a percentage of all the frames in the block.
For example, when trigger position is set at 50%, the center frame of the block
will generate triggers.

Range: 0 to 100% in 1% step.
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RBW/FFT  The input signal is applied RBW (Resolution Bandwidth) processing after FFT
processing. RBW is simulated by calculation to maintain compatibility with
measurement data from conventional swept spectrum analyzer.

Refer toFFT and RBWon page 3-81 for the detalil.

NOTE. The RBW/FFT menu is available when measurement mode (Mode) is S/A
(except Real Time). In Real Time S/A, DEMOD, and TIME modes, the FFT size

is fixed to 1024 points, the window is fixed to Blackman-Harris 4B, and no RBW

processing is available.

RBW/FFT. Selects whether to set RBW and FFT parameters automatically or
manually.

®  Auto. Sets RBW automatically with the span setting. The filter shape is set
to Gaussian.

®  Man. Sets RBW and selects the filter manually with W and
RBW Filter Shape...side keys.

m  FFT. Sets the FFT points and window manually withfkg Points and
FFT Window... side keys. The result of FFT processing is displayed as is,
without RBW processing.

RBW. Sets RBW when Man is selected in RBW/FFT.
Range: 2 kHz to 2 MHz (default: 80 kHz)

RBW Filter Shape... Selects a filter from the following four types when Man is
selected in RBW/FFT: Rect (Rectangular), Gaussian, Nyquist, and Root Nyquist

Rolloff Ratio. Enters roll-off ratio when RBW Filter Shape is set to Nyquist or
Root Nyquist. Range: 0.0001 to 1 (default: 0.5).

Extended Res. The FFT point number is normally limited internally. You can
eliminate the limit with the On setting. Referltimit on the FFT Point®n
page 3-83 for the detalil.

NOTE. It is recommended to keep Extended Res. Off as its default condition.
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FFT Points. Selects FFT sample point numbers per frame when RBW/FFT is set
to FFT. Range: 64 to 65536 dt&ep. Higher numbers provide higher resolu-
tion, and lower numbers provide faster measurements.

FFT Window... Selects the FFT window (window function) when RBW/FFT is set
to FFT. Default: Blackman-Harris 4B.

TRACE/AVG  Controls the trace display and averaging. The menu items vary according to the
the measurement mode: S/A, Demod, or Time.

S/A Mode

NOTE. The Trace/Avg menu is not available in the Real Time S/A mode.

You can display two traces of different types concurrently on screen. Trace 1 is
displayed in yellow and Trace 2 in green. For details on trace control, refer to
Trace Comparison Display and Average Functionpage 3—103.

Select Trace. Selects the trace to control: trace 1 or 2.

Trace 1/2. Control the selected trace.
m  On. Turn on the selected trace.
m  Freeze.Freezes display of the selected trace.

m  Off. Turn off the selected trace.

Trace 1/2 Type... Selects the type of processing for the selected trace.

m  Normal. Displays normal waveform without averaging.

m  Average.Averages the selected trace.

®  Max Hold. Holds the maximum value at each data point on the waveform.

®  Min Hold. Holds the minimum value at each data point on the waveform.
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Number Of Averages. Specifies how many traces are accumulated to create the
averaged value. Setting range: 1 to 100000 (default: 20).

Averaging can be controlled in two ways:

m [f the trigger mode is Free Run in continuous acquisition, traces average
until the number of traces exceeds Number of Averages is reached, at which
time the oldest traces in the accumulator exponentially decay.

m |f the trigger mode is Triggered or the acquisition mode is Single, the
number of averages accumulates up to Number of Averages, then the
acquisition stops until the next trigger event occurs.

Reset Average. Resets average, max hold, or min hold, restarting trace accumula-
tion.

Display Detection... The bin data is thinned out in the display because the number
of pixels in the horizontal direction of the screen is generally smaller than the
number of bins in the FFT. Display Detection selects the method to be used for
decimating traces to fit the available space. It is related only to the thinning of
displayed data.

®  Max-Min. Draws a line connecting the maximum and the minimum values
of data corresponding to each pixel.

m  Max. Displays the maximum value of data corresponding to each pixel.
®  Min. Displays the minimum value of data corresponding to each pixel.

The analyzer performs RMS detection using the linear A/D converter regardless
of the Display Detection setting.

Refer to page 3—-110 for details on compression of waveform display data.

Load Trace. Loads trace data from a file.

Save Trace. Saves trace data to a file.

Refer toFile Operationson page 3—125 for details on saving/loading data
to/from a file.
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Demod and Time Modes

Average. Determines whether to perform averaging.
®  On. Turn averaging on.

m  Off. Turn averaging off.

NOTE. For Demod and Time modes, data is always acquired without averaging.

Average Count. Specifies the number of measurements to combine.
Setting range: 1 to 10000 (default: 20).

Average Term Control. Specifies the action when more than Average Count
measurement results are generated.

m  Expo. Continues the average with an exponential weighting applied to old
values.

m  Repeat.Clears average data and counter, and restarts the average process.

MEASURE  Selects a measurement item. Measurement items vary depending on the Mode
setting (refer to page 2-31).

MEAS SETUP  Sets parameters for the measurement item selected in MEASURE.
For details about MEASURE and MEAS SETUP, refer to:

Spectrum analysis (S/Amode). . .......... page 3-1
Modulation analysis (Demod mode) . . .. ... page 3-27
Time analysis (Time mode). .. ............ page 3—41

2-30 RSA2203A & RSA2208A User Manual



Menu Functions

Display Menu

The Display menu is shown in Figure 2—-21. This menu is divided into three
blocks:

m  MODE: Selects the measurement mode.
m  VIEW: Sets the scale and format of views and controls the display line.

m  MARKERS: Controls the markers and peak search.

DISPLAY
MODE VIEW

o) (s
DEIs

MARKERS
{ TIME }

(
0
D oa
o [

MARKER MARKER
\/ J [SETUP}

-

Figure 2-21: Display menu keys
Mode Menu  Selects the measurement mode.

S/IA  Performs a general spectrum analysis.
Refer toSpectrum Analysisn page 3-1 for details.

DEMOD  Performs digital or analog modulation analysis.
Refer toModulation Analysi®n page 3-27 for details.

TIME Performs time characteristic analysis.
Refer toTime Analysi®n page 3-41 for detalils.
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View Menu

SELECT

SCALE

DEFINE

LINES

2-32

Sets scale and format of views and controls the display line.
Refer toScale and Format of Viean page 3-51 for details.

Selects the next view from all views in the selected measurement configuration.

Scales the selected view (refer to page 3-51).

Defines the selected view (refer to page 3-51).

Controls the display line (see Figure 2—-22).
Refer toDisplay Lineon page 3-121 for the details.

NOTE. The Lines menu is available in the S/A (spectrum analysis) mode except
Real Time S/A.

Narksc: 750.90E:
1. iTAdEm (=127 1Td0 Bl
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Ceakarc: BEAE: Span:z 200kHz

Figure 2-22: Display line
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Show Line. Selects the display line to be controlled: Horizontal or Vertical.

Number Of Line. Selects how many horizontal lines are displayed on the graph:
None, 1 or 2.

Line 1. Sets the position of the first line.
Line 2. Sets the position of the second line.

Delta. Sets the difference between the first and second lines:
(Value of Line 2) — (Value of Line 1)

Markers Menu  Operates markers, shown in Figure 2—-23. The markers are also used for peak
search. Refer tMarker Operatiorand Peak Searcbn page 3-113 for details.

SELECT  Selects which marker is being controlled in the delta marker mode.
If markers are disabled, pressing this key enables Marker 1.

Dta: & S M w975 [FE
T.326 o -7 50 o {-127 54 dBmiHe)
dm .
[~=——Active marker

Reference cursor

/

s

i :-: Fixed marker
e 100 M2 Span: 15 MHE

Figure 2-23: Marker display
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MARKER SETUP  Set up the behavior of the markers.

Select Marker. Selects which marker is being controlled in the delta marker mode.
Same as MARKERSSELECT.

Marker X Position. Sets the horizontal position of the selected marker.

Markers. Selects the marker mode:

m  Off. Displays no marker.

®m  Single.Displays one marker (Marker 1).

m  Delta. Displays two markers (Marker 1 and 2).

Reference Cursor to Marker X. Enables the Reference Cursor, at the same position

as the selected marker. Only available when the selected view can contain a
reference cursor.

Reference Cursor Off. Turns off the Reference Cursor. Only available when the
selected view can contain a reference marker.

Selected Marker Off. Turns off the selected marker.

All Markers Off. Turns off both markers, the reference cursor, and all their
readouts.

Assign Marker X to Trace. When two traces are being displayed, moves the
selected marker to another trace with the same horizontal position. Available
only if two traces are being displayed.

Peak Search Freq. Threshold. S/A mode onlySets the minimum frequency jump
that should be made when selecting the next signal to the left/right/up/down.

Peak Search Hor. Threshold. Demod and Time modes orBelects the minimum
horizontal jump that should be made when selecting the next signal to the
left/right/up/down.
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Marker X Vertical. Spectrogram view in the Real Time S/A mode only.

Specifies the number of the frame in the spectrogram to display the spectrum.
The latest frame is number zero. Older frames have larger negative numbers.
Same as Spectrum Offset in the Timing menu.

Reference Cursor to Trigger. Demod and Time modes orfinables the Reference
Cursor at the same position as the trigger output in the overview.

MARKER =  Sets instrument parameters based on the marker position(s).

Center Freq = Marker Freq. Changes the center frequency to match the current
marker position.

Analysis Time = Marker Time. Demod and Time modes orBets the origin of an
analysis range with the marker in the overview. For the detail, regstting
Analysis Range for the Main Viemn page 3-29.

PEAK Positions the marker to the highest peak signal.
Marker Left () Moves the marker lower in frequency to the next signal.
Marker Right (p»)  Moves the marker higher in frequency to the next signal.
Marker Up (A) Moves the marker higher in amplitude to the next signal.
Marker Down (W) Moves the marker lower in amplitude to the next signal.

The definition of “next” can be set in the MARKER SETUP menu, using Peak
Search Freq. Threshold and Peak Search Ampl. Threshold.
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Utility Menu

The Utility menu provides system initialization, waveform storage facilities,
instrument calibration, screen hard copy, and miscellaneous other functions. The
Utility menu keys are shown in Figure 2—24.

UTILITY

HELP PRESET

INPUT LOAD

CAL SAVE

SYSTEM PRINT

MACRO
SETUP

Figure 2-24: Utility menu keys

HELP  Shows online help. Refer tdsing the Online Helpn page 3-157 for details.

View Front Panel Button Help. Displays descriptions of the front panel key that
you have selected.

View Online User Manual. Displays the online user manual.

View Online Programmer Manual. Displays the online programmer manual.

2-36 RSA2203A & RSA2208A User Manual



Menu Functions

INPUT  Selects which input to use.

Signal Input Port... Selects which input is used for signal connection.
m  RF. Uses the signal from the INPUT connector on the front panel.

m Cal. Uses the internal calibration signal (50 MHz, =10 dBm). The signal is
connected internally.

Reference Source. Selects the source for reference frequency.
® Int. Uses the internal clock (10 MHz simulated sine wave).

m  Ext. Uses the 10 MHz sine wave of —10 to +6 dBm from the REF IN
connector on the rear panel when you want to synchronize the analyzer with
other instrument(s).

The reference clock is available from the REF OUT connector on the rear panel.

CAL Calibrates the analyzer.
Calibrate All. Performs all possible calibration operations.

Calibrate Gain. Calibrates the internal gain steps.
Refer to page 1-21 for the RF gain calibration.

Calibrate Center Offset. This calibration cancels a center offset.
Refer to page 1-23 for center offset calibration.

Calibrate DC Offset. This calibration cancels DC offset in baseband.
Refer to page 1-24 for DC offset calibration.

Auto Calibration. Determines whether to perform the RF gain calibration
automatically.

Service... This menu item is only to be used by qualified personnel for repair and
calibration. Refer to thRSA2203A and RSA2208&rvice Manuafor details.
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2-38

SYSTEM

PRESET

LOAD

Selects system-wide parameters.

Display Brightness. Adjusts the brightness of display. Setting range: 0 to 100.

Reset All to Factory Defaults. Sets all parameters for all measurements and modes
to default values.

Remote Setup... Sets GPIB parameters. Refer to the Programmer Manual for
details.

Versions and Installed Options. Displays the current versions of all standard and
optional software, and any third party software licenses. Refer to page 3-161 for
information about displaying versions and installed options.

Returns the instrument settings to the factory defaults for the current measure-
ment mode (Spectrum Analyzer, S/A with Spectrogram, Real Time S/A, Analog
Demod, Transient, or CCDF). ReferAppendix Bor the factory defaults.

Loads waveform data or instrument settings from a file.
Refer to page 3—-125 for information about handling files.

Load State. Loads the instrument settings.

Load Data. Real Time S/A, Demod, and Time modes dwlgds waveform data
(IQ data in the time domain).

NOTE. The menu items below (Load Trace 1, Load Trace 2, and Correction) are
available in the S/A mode except real-time.

Load Trace 1. Loads data for Trace 1 of a graph.

Load Trace 2. Loads data for Trace 2 of a graph.

Load Correction. Loads a correction table of Frequency/Amplitude pairs used for
adjusting amplitude values.
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SAVE Saves waveform data or instrument settings to a file.
Refer to page 3—125 for information about handling files.

Save State. Saves the instrument settings.
Save Data. Real Time S/A onlysaves waveform (IQ data in the time domain).

Save Data... Demod and Time modes anBaves waveform data (IQ data in the
time domain) specified with the following submenu:

m  All Blocks. Saves all the blocks.
m  Current Block. Saves the block currently displayed.

m  Current Area. Saves the data displayed in the main view.

NOTE. The menu items below (Save Trace 1, Save Trace 2, and Correction) are
available in the S/A (spectrum analysis) mode except Real Time S/A.

Save Trace 1. Saves data for Trace 1 of a graph.
Save Trace 2. Saves data for Trace 2 of a graph.

Save Correction. Saves a correction table of Frequency/Amplitude pairs used for
adjusting amplitude values.

PRINT  Prints the screen image. Refer to page 3-153 for details of screen hard copy.

Print now. Starts printing a copy of the analyzer screen on the specified printer.

Save screen to file.... Invokes the save menu to save the bitmap file.
Refer to page 3-125 for handling files.

Background color. Selects the background color for printing.
®m  Black. Prints the screen background in black.

®  White. Reverses the screen background to white.

Printer... Specifies the printer.
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MACRO  Displays a menu listing all currently defined macros.

NOTE. For installing user-specific macros, contact your local Tektronix
distributor or sales office.

MACRO SETUP  Displays a menu to configure macros that have been installed in the instrument.
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This section describes how to perform basic procedures; it contains practical
examples of applying power, displaying the results of measurements, and
shutting off the analyzer. This section uses default settings in most examples.

Preparations: Connecting devices and applying the power
Displaying spectrum

Using markers and peak search

Using averaging and comparison displays

Displaying spectrogram

Spectrum analysis

Analog modulation analysis

Shutting off the power

You must complete the installation procedures (starting on page 1-9) before
performing any of the following steps.
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Preparations

This tutorial uses a digitally-modulated signal. The following equipment is used
as a signal source.

®  Analog signal generator (example: HP8657B)

m  One 50Q coaxial cable

Connecting the Signal 1. Connect the output of the signal generator to the RF INPUT connector on the
Generator analyzer front panel using a coaxial cable (see Figure 2—-25).

@@QDDD[U
DI0D000;
000

000

000

0000

0

m ] RF INPUT

(N type connector)

Figure 2-25: Cable connection

2. Set the signal generator as follows:

Center frequency. .. ....... 100 MHz
Outputlevel .............. -10dBm
Modulation type. . ......... AM

Modulation source. . . ... ... Internal 10 kHz
Modulation depth. . . ... .... 50%
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Applying the Power 1. Apply power to the signal generator.

N

Turn on the principal power switcRRINCIPAL POWER SWITCH ) on
the rear panel, as shown in Figure 2—26. The orange LED on the front panel
lights.

©

( [ BC

Principal power switch

Figure 2-26: Principal power switch (rear panel)

3. Turn on the power switcftON/STANDBY) on the front panel, as shown in
Figure 2-27.

=

|

A rrm

Power switch

DOOO00000

LED

Figure 2-27: Power switch (ON/STANDBY)
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The initial screen shown in Figure 2—28 appears after Windows 98 starts up (the
background color is in white on this manual to make figures more viewable).

Freguenory: 1.5 OH: [LI[EFTH S0 kHr Carenl - ek
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il Carler
Frequenay
EB
Spmrkms
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i
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Specirian S hpree: Yo e eenerd I

Figure 2-28: Initial screen
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Restoring Default Settings  The analyzer saves the settings when it is turned off. When you turn on the
analyzer, it starts with the settings as they were when it was shut down.

This tutorial starts with the factory default settings. Perform the following steps
to restore the factory default settings:

1. Press th&YSTEM key.

UTILITY

HELP PRESET

INPUT LOAD

CAL

SYSTEM key —— | SYSTEM PRINT

MACRO

MACRO | ‘sTyp

2. Press th&keset All to Factory Defaultsside key.

The instrument is now ready to take measurements.
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Displaying Spectrum

This section describes how to set the frequency, span, and amplitude first, and
then appropriately display the spectrum. Figure 2—29 shows the settings.

Frequency
(Center frequency)

Amplitude —

A _AMA A r/\h Al AR A LY. Y B e . W\ Y.V

WA IR T

<l
2

unU"V'AV W V"\,\/ "VA\IV\_\'

! Span |
Figure 2-29: Frequency, span, and amplitude settings

Setting Center Frequency  The center frequency is set to 1.5 GHz, and span is set to 10 MHz when you
and Span  power on the analyzer. Change the settings of center frequency and span to
display the waveform around 100 MHz.

1. Press th& REQUENCY/CHANNEL key on the front panel.
MEASUREMENT
J [RUNI}
STOP
[ SPAN } {TRIGJ

T
RBW,
FFT

FREQUENCY/
FREQUENCY/CHANNEL key —>[ CHANNEL

=

[ AMPLITUDE
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The FREQUENCY/CHANNEL menu, shown in Figure 2-30, is displayed on
the right side of the screen. Notice that the Frequency menu item is available for
entering the numeric value for center frequency.

A
Center Freq E«— Indicates that the general purpose knob
(HZ) N is available
XXX Numeric value input field

Figure 2-30: Menu items for numeric value input

You can change the value using the general purpose knob or enter the value using
the numeric value entry keypad, shown in Figure 2-31.

2. Enter the new center frequency at 100 MHz. As the interval between
1.5 GHz (current setting) and 100 MHz is wide, it is more convenient to use
the keypad here.

Pressl 0 0 MHz in order, on the keypad.

TheGHz, MHz, kHz, andHz keys also function as the enkay. When you
press any of these keys, the numeric value you enter will be set immediately.

If you enter incorrect values, clear them usingBK&P (back space) key and
then enter the correct digit.

ABC DEF s UNLOCK
[ 7 ] [ 8 ] [ 9 j [GHz] {BL(EP}; Clears the character preceding the cursor.
GHI JKL MNO ms
MHz ]
E 4 } [ 3 j [ 6 J [ The unit keys also function as enter keys.
PQRS TUV WXYZ ps < When you press any of these keys, the numeric value
[ 1 j [ 9 } [ 3 J [kHz] you enter will be set immediately with the unit.
#%& CAPSLOCK| ns/dBm  NEXT
[ 0 j [ . j [%j [ Hz ] [EELE,R}— Accepts the inputs.

Numeric keys

Figure 2-31: Numeric value entry keypad
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The spectrum waveform is displayed on the screen as shown in Figure 2—-32. The
current setting is displayed on the bottom of the screen (“Center Freq (MHz):
100" in this example).

Fregency: 100 M R S0 kHr Carcn| - Bk
S 10 BHE Tromse 15 (e CEmer Fned
Irgist Abi: 20 06 Tracs 3 (0F) {Hz)

B {He)

The current setting is )

. o 7 Step Sigw
displayed in this field. e, pan 10 i Seer Freg)

Speeciriam fon hprers Sess e CIFF B Conler Freog (MdE 100

Figure 2-32: Center frequency of 100 MHz, span of 10 MHz

The next step is to set the span. It is currently set to 10 MHz as the default value.
Change the setting to 20 kHz.

3. Press th&PAN key on the front panel.

MEASUREMENT

CHANNEL STOP

|
e e
|

RBW/
AMPLITUDE j [ FFT j

FREQUENCY/ J [ RUN/ J
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The Spanmenu item is selected.

Span F Indicates that the general purpose knob is available
(Hz) v
XXX Numeric value input field

4. Turn the general purpose knob to the left to s&lekt
The hardware is set with the selected value immediately.

The spectrum waveform is displayed on the screen as shown in Figure 2—33.

Frequeency: 1050 M Rl 0 Corenl - Bl
S 2 Tramse 15 (i) = ats gl il
Tt Abix 260 48 Trace 2 (06 {He) L
1] Glart Freg
. {hez)
)
o Hnen
(k)
1003 1M
1]
i/

Specirian Foa hprer: Yo e eenerd O

Figure 2-33: Center frequency of 100 MHz, span of 20 kHz
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Setting Up Amplitude  In Figure 2—34, the vertical scale shows the spectrum view, set up for 10dB per
division. Ref level is the maximum value of the vertical axis, and it is set to
0 dBm when the analyzer is powered on. Observe the change in the waveform as
you change this setting in the following procedure:

0dBm Ref Level
setting
JORLL:
A AMA A J\A Al AN A A gl | VA, alsasa N Aln 'S "
WV W VIV AV W WV [ WY W T

-100 dBm

Figure 2-34: Setting amplitude

1. Press thémplitude key on the front panel.

MEASUREMENT

[ FREQUENCY/ J [ RUNIj

CHANNEL STOP

[ SPAN } [me)

AMPLITUDE key 4{ AMPLITUDE } [“FBF"T‘” j
TRACE

[ TIMING } [ Avej

MEAS

The Amplitude menu is displayed on the right side of the screen. Notice that
the Ref Level item is available for entering amplitude (see Figure 2-35).
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Ref Level A
(dBm) v
XXX

Indicates that the general purpose knob is available

Numeric value input field

Figure 2-35: Menu items for numeric value input

2. Observe the changes in the waveform as you turn the general purpose knob.

®  Asyou turn the knob to the right, the amplitude increases and waveform
shifts to a relatively lower position.

®  Asyou turn the knob to the left, the amplitude decreases and waveform
shifts to a relatively higher position.

In Figure 2—36, the amplitude is set to 10 dBm. When the amplitude is set to
0 dBm or higher, a blue standard line is displayed indicating O dBm.

3. Set the Ref Level back to 0 dBm after confirming the amplitude operation.

Toosks mazmmi WSS FMERIN]

Froguency: 106 M
S A
[rgoat Bkl =20 4B

i
10

i
0 dBm reference line ———— >

Specirian Foa hprer: Yo e eemerd O

Hll'w; -1I.'_q.. a.tll-m
Trewsi 12 (Pkoral ) Ref Lewe|
Trace 2 (0F) e U]

. |
Faurto Ll

-R.Fﬂtm."r«'li-u' i

(i Sminal |
Vertical Sabe

[ dv)

Wartical Uty

Hm B YW

Figure 2-36: Reference level of 10 dBm
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Starting and Stopping  Use theRUN/STOP key to start or stop data acquisition. There are two
Data Acquisition  acquisition modes: the continuous mode, in which data is acquired repeatedly
and the single mode, in which one waveform is acquired. You can select the
mode using the Trig menu.

MEASUREMENT
FREQUENCY/ RUN/ |
[ CHANNEL J [swp 7 RUNISTOP key

[ SPAN J [ TRIG ]4— TRIG key

RBW/
{ AMPLITUDE ] [ FFT J

By default, the analyzer is now acquiring data in the continuous mode.

1. Press th&RUN/STOP key to stop data acquisition.

When acquisition stops, “PAUSE” is shown in the status indicator on screen
(see Figure 2-37).

Status indicator

I'n-.-ul'ui'.l [1L4] ml.w ] wl m
S .l'-". Trew 1: 1T -:|-I Ref Lewel
Tt Abi: 20 4B Traaoe 21 (06 [l

Figure 2-37: Status indicator

2. Acquire data in the single mode using the following steps:
a. Press th@RIG key on the front panel.
b. Press th&kepeat...side key and sele&ingle

c. Press th&@UN/STOP key to acquire data. One waveform is acquired
and displayed every time you press the key.

3. Press th&kepeat...side key again and select Continuous to return to the
continuous mode.

When acquisition starts, “READY” is displayed in the status indicator,
indicating that the analyzer is ready for trigger.
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Using Markers and Peak Search

The markers are used to measure amplitude or frequency (and also to find the
peak signal).

One or two markers can be displayed as Marker 1 and 2. To measure an absolute
value, only Marker 1 is used, and that is called “single marker mode.” To

measure a relative value, Markers 1 and 2 are used, and that is called “delta
marker mode.” To position the markers, use the general purpose knob or the
numeric input keypad.

Measuring witha 1. Press thtMARKER SETUP key on the front panel.

Single Marker
U)EMODJ LSCALEJ LLINESJ

MARKERS

e (]
<l

MARKER MARKER
[ »} [ \/ j {SETUP MARKER SETUP key
Selects the behavior of

the markers.

2. Press théMarkers side key to sele@ingle
The marker[(0) appears at center on the waveform.

3. TheMarker X Position menu item is selected by default. Turn the general
purpose knob to move the marker to a measurement point (see Figure 2—38).
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Imbel ruamdts, 50, XTI,

Frequency: 150 M RIG  Fe Carenl - ek
X EHr

S { Trewe 12 (Mdoromed) S leck Misrker
Lol Abl: 20 o8 Traee 23 (06
m Markier ¥ Positl
cBm () = <—— Marker X Position
| Sets the horizontal position of the
Marker readout Markery marker using the general purpose
& knob or numeric input keypad.
/ O] sno: | Dela
Reference Cursor
Marker 1 s giil
oiff
Gl b Marker
113

Specirian Foa hpree: Yl e eenerd O B ek er 3 Posileon (L)

Figure 2-38: Measurement with a single marker

Measuring Difference with  Turn on Marker 1 and 2 to measure the difference in amplitude and frequency.
Delta Marker  On the screen, the symball” represents the active marker art™represents
the fixed marker. You can operate only the active marker.

1. Press thiMARKER SETUP key on the front panel.
2. Press théMarkers side key to seledelta.
The fixed marker<{) appears at the active marker position.

3. Make sure that (Marker 1) is selected in ti&elect Marker menu item.
This means that Marker 1 is the active marker.

4. TheMarker X Position menu item is selected. Using the general purpose
knob or the numeric input keypad, move the marker to a reference point
(see Figure 2—-39).
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Imkdpumds FE5E TN 1.9 R I 51 LR
Frequency: 100 M Readout of the selected marker Lot - Gk
S 00 EHr Belect Marker

Trgidt Abl: 20 <«—— Select Marker

@ “a A 1 2 Selects the active marker.
8 it T o i |
5 arker X Positlc s

Delta marker measurement value
= Marker 1 - Marker 2 ko
& <«—— Marker 1 ~<—— Markers
(Off | Single. Cris Delta is selected here to
show Marker 1 and 2.

Marker 2 ——[& oif

M ol | ML |

Figure 2-39: Measurement with the delta marker

5. Press th&elect Marker side key (top) to sele@ making Marker 2 active.

You can also select the marker using the MARKESESLECT key on the
front panel. The MARKERSSELECT key and the&elect Marker side key
have the same function.

6. TheMarker X Position menu item is selected. Using the general purpose
knob or the numeric input keypad, move the marker to a measurement point
(see Figure 2—-39).

The difference between the two marker positions is indicated in the upper
left part of the screen:

7. Press théMarkers side key to sele@ingle

The analyzer returns to the single marker mode.
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Searching for the Peak  Measure the frequency interval between the maximum intensity spectrum and the
peak to its left by using the delta marker and peak search functions together.

1. Press thé®EAK key on the front panel.

Marker 1 moves to the maximum intensity spectrum.

e

MARKERS

\_— /

EDEMOD

A
E TIME% E %A% Elggt}i(oﬁ;ythe markker at
« PEAK > e maximum peak.
SIS

2. Press théMarkers side key to seleddelta.
The fixed marker<{) appears at the active marker position.
3. Press th&elect Marker side key to sele@, making Marker 2 active.

4. Press the marker right kepp) to move the marker to the next signal peak to
the right. Try it several times.

5. Press the marker left key) to move the marker to the next signal peak to
the left. Try it several times.

6. Using the marker left or right key, put the marker to the measurement peak.
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The difference between the two marker positions is shown in the upper left part
of the screen (see Figure 2—-40).

Imbel ruamdts, 50, XTI,

Frequency: 100 M- Peak value at the selected marker Gl - Gk
S DEE 0 s Saleck Mawrker

FETE T L il = Trae 2:

Peak difference 1 Marker 1 s |

Marker2 ——12

dm
i, 100 Mo T ] "'HI!'!'E*J-“:i?.'}i:mm:i

Specirian S hpree: Yl e eenerd O B ek er 3 Posileon (L)

Figure 2-40: Searching for the peak

7. Press théMarkers side key to sele@ff. Both markers disappear.
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Using Averaging and Comparison Displays

This section describes how to use the averaging function, which displays the
waveform with reduced noise. The averaged waveform can be displayed with the
original waveform.

Averaging  There are several averaging methods; select RMS (Root-Mean-Square) in this
example.

1. Press th@RACE/AVG key.

L OFAN J L 1HIU J

RBW/

{ AMPLITUDE J [ FFT }
TRACE

[ TIMING } [ e < TRACE/AVG key
MEAS

{ MEASURE SETUP}

2. Press thdrace Typeside key to seleciverage

3. Press thé&umber of Averagesside key to specify how many traces are
accumulated to create the averaged waveform.

In this example, enter 64 with the numeric keypad.
Presss 4 ENTERIn order.

4. Press th&RUN/STOP key on the front panel to acquire waveform.
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The averaged waveform is displayed on the screen. The average count is shown
in the upper right part of the screen (see Figure 2—41). When the waveform is
acquired in the free run mode, the averaging is done with exponential RMS
(root-mean-square). This method continues the average with an exponential
weighting applied to old values, using the number of averages (64 in this
example) as the weighting factor.

FHALY | NYLL
Freguency: 10 M- [HEFTE AN He Carwn| - Bk
S 00 EHr L B 0 Belect Traoe
Irpid Abi: 230 Trace S (06
i 2
o Trace 1
Bm Average count
v Fraeoe | OF
Trooe 1 Type.
~<— Trace 1 Type
P Selects the type of processing
taurmber OF :I for the selected trace.
1]
= Resed fynrage
CHepleny
Dt L,
Fediias

Specinam Anabyrer: Yeersaereerend O B Fawrber OF Buoeracpss: G-4

Figure 2-41: Comparing a new waveform with an averaged waveform

5. Press th&Reset Averageside key to restart averaging.
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Comparison Display

You can display two different types of traces concurrently on the screen. In this
procedure, you will display the currently acquired waveform and an averaged
waveform for comparison.

1. Press th@RACE/AVG key on the front panel.
2. Make sure that (Trace 1) is selected in tis®=lect Tracemenu item.

3. Press thd@race Type...side key and seledtormal to define Trace 1 as the
currently acquired waveform.

4. Press thé&elect Traceside key to sele@ (Trace 2).

5. Press th@race 1 Type...side key and seleélverageto define Trace 2 as
the averaged waveform.

6. Press th&kUN/STOP key on the front panel to acquire waveform.

The currently acquired waveform (Trace 1 in yellow) is displayed with the
averaged waveform (Trace 2 in green). See the display in Figure 2—42.

Tdmoak mazmw____ DMGOOIROL______ FEERN

Frequeency: 100 M
S 200 e
Tigoiam fibt: 20 46

Trace 1 (Yellow): currently acquired waveform.

i

Carenl - Rk
Select Trace

Feivia: N e
Traww 13 (Tl

Traoe 2 [Avirage] 20 [ 0 <— Select Trace

1 2 Selects the trace to be operated.

e Trace 2 (Green): averaged waveform.

Speciriam Anabprer Wesss et O

s 0 b B Tracs

Figure 2-42: Comparison display with averaged waveform
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7. Press thd@race 2 Type...side key again and sel€off to remove Trace 2.
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Displaying a Spectrogram

The spectrogram view is a useful tool to observe spectrum changes in time series
in a three-dimensional view. The horizontal and vertical axes indicate frequency
and frame number, respectively, and the color axis represents amplitude.

Display the spectrogram using the following steps:

1. Press the MODES/A key.

DISPLAY UTILITY
MODE VIEW

v L o) (e ||
DI e

MARKERS

(e (T | o) (e

2. Press thé&/A with Spectrogramside key.

3. If no waveform is displayed, press tR&JIN/STOP key to acquire data.

The spectrum and spectrogram are displayed concurrently (see Figure 2—43).

Spectrum — M

Corivar: 3000 HHE Sguar - A e

u

dPm

-

Spectrogram —> .
-

B

s

Conber: 300 M Soan: A ke

Figure 2-43: Concurrent display of spectrum and spectrogram
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4. Display the spectrum and spectrogram side-by-side:

a. Press th&IEW: DEFINE key.

DISPLAY
MODE VIEW

[ S/A } [SELECT} {DEFINEF VIEW: DEFINE key
Modifies display format.
{DEMOD} {SCALEJ [ LINES}

MARKERS

( TIME w ( A v (QI:I Ff"l]

b. Press th&/iew Orientation side key to selectall.

ML

Frocuency: 100 M it A e Caren| - Rl
S 2 EHr Trewoe 13 (dorimed) = i gaa g 11
Drgoiat Aibt: 20 0B Traoe 2y (O

1]
cBm

1 ki Carther ;100 PG S 0 b e QT
i

Figure 2-44: Tall display of spectrum and spectrogram

c. Press th&/iew Orientation side key to seledVide.
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5. Display spectrogram only:

a. Press th&IEW: SELECT key and then select the spectrogram on the
display.

The selected view is framed in white on screen.

DISPLAY
MODE VIEW
{ S/A j [SELEC'I} {DEFINE}
{DEMOD} {SCALE} [ LINES} VIEW: SELECT key
Selects a view to operate.
MARKERS (The selected view is surrounded by a white frame)
( TIMF W ( A w (QFI l:!‘,ﬂ

b. Press th&/IEW: DEFINE key and then press tighow Viewsside key
to selectSingle

Only the spectrogram is displayed (see Figure 2—45).

The new frame is displayed in
order from the bottom.

Amplitude is represented in color———>
Default scale is from
Red (0dBm) to Blue (-100dBm).

L1

i

n
M
(1]

Coeniber: 500 Pz Sparc 20 bz

Frequency

Figure 2-45: Spectrogram view

c. Press th&how Viewsside key again to return dulti .
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Spectrum Analysis

Measuring Channel Power

MEASURE keyg{ MEASURE H s":s%sp }
Selects a measurement item

2-64

There are several measurement items in the spectrum analysis, such as ACPR
(Adjacent Channel Leak Power Ratio), C/N (Carrier vs. Noise Power Ratio), and
OBW (Occupied Band Width). These items enable you to perform measurements
using simple key operations. Here measure channel power and carrier frequency
as examples.

1. Press thtEASURE key on the front panel.

MEASUREMENT

FREQUENCY/ RUN/
CHANNEL STOP

o

BW/ J
FET

3

TIMING

|
|

Measurement items are displayed in the menu on the right side of the screen.
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2. Press th&€hannel Powerside key.

A band power marker, indicating measurement range, is displayed on the
spectrum waveform. The measurement result is displayed below the
waveform (see Figure 2—46).

B ASE L)
Frequencys 100 Pz T T Coren| - Pexk
S A e Trawse 02 (hdormsal)
Ipis Abl: 20 0B Tribce 21 (1071 Charned Power | <— Select Channel
Power here
1]
AFm ACFR
/ Band power marker
C/Ms
10 CEY
AR
Carier
Froeqeency
Ll
|
dBm
Ciritey: BO0 FHE e 20 ki Skl
Measurement ——  Channel Power: -9.81 dBm
results Dersity: -5 13 Hmite Chanres! archuidt; SHE Msgstremenl O

Speciriam fnaherer; Cheawm | Power

Figure 2-46: Channel power measurement
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Changing a Measurement  Change a measurement parameter:

Parameter
Press thé¢MEAS SETUP key on the front panel.

2. TheChannel Bandwidth menu item is selected. Using the general purpose
knob, set the measurement range to 40 kHz for example. See the display in
Figure 2—-47.

Teoat ez WMGOIAN _____ FEERA

Froegueency: 100 M el N e Carenl - Rk
S 00 EHr Troai 12 (Tokor ) el :'I
Trgidt Abl: 20 Traos 2 (06 Barehaidih (2] <! < Channel Bandwidth
L Sets the measurement bandwidth.
n Il el
Bm Channel Bandwidth Ptex S
=40 kHz g I
Rolloff Batio
10
=
dBm
Cenber: 100 e Span. 20 kHz
Channal Power: -9.85 dBm
Chersibys -0 Bt Charreel Baryhaicith; Ak

Specinam Anabpeer: Cherme | Power B Chemweel Barchsi ol (ki4e):

Figure 2-47: Channel power measurement (Channel Bandwidth = 40 kHz)

2-66 RSA2203A & RSA2208A User Manual



Tutorial

Measuring Carrier  Carrier frequency can be measured accurately, using the counter function:
Frequenc
9 y Press th&/EASURE key on the front panel.
2. Press the&€arrier Frequency side key.

The measurement result is displayed at the bottom of the screen
(see Figure 2-48).

[ ——— RIG  0Fe Carenl - ek
S 2 Tromse 15 (i)
FETE T R i = Traoe 2 (08 heraed Poveer
B HCFR
Gt
CEny
Y
Carler
Erememmy
LI
i Hpurimns
Lerier; 0] e cor: X kHz

Carrier frequency measurement —  Frequency: 99,999 997 MHz
result: measured accurately with
counter function.

Speciriam fnahprer: Carrer Fropeyey

Figure 2-48: Carrier frequency measurement
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Analog Modulation Analysis

This section describes how to analyze a modulated signal. Settings are the same
as those in the previous section; center frequency at 100 MHz, span of 20 kHz,
and amplitude of O dBm.

Selecting Analysis Mode  The analyzer functions are classified into three functional groups, selected using
the Mode keys (see Figure 2—49):

®  Spectrum analysis MODE/A
Performs general spectrum analysis. All operations in the tutorial up to this
point have been performed in this mode.

®  Modulation analysis MODHEDEMOD
Performs analog modulation analysis.

®  Time analysis MODETIME
Performs time characteristic analysis, including CCDF measurement.

MODE keys
Selects the analysis mode

MEASUREMENT l DISPLAY
MODE VIEW

e | (d [ ] [smeor] [oemne
ow | (mo) | o] (ne] )

MARKERS

e | () | e (2

Figure 2-49: MODE keys

The measurement procedures for modulation analysis and the time analysis are
similar. Select the analog modulation analysis here:
1. Press th®EMOD key on the front panel.

2. Press thénalog Demodside key.
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Selecting a Measurement  Observe an AM signal change in time series as an example.

ltem
1. Press thé\M Demod side key.

2. Press thVIEAS SETUP key on the front panel to set the measurement
parameter.

3. Press th&RUN/STOP key to acquire the signal (see Figure 2-50).
Three views are displayed on the screen in the Demod mode:

®  Qverview:All data of the specified block are displayed in the time
domain. The measurement range indicated by the green underline is
specified in this view.

®  Main view:Displays the measurement result and waveform of the range
specified in the overview (they may be displayed in separate views). In
this case, level changes of | and Q signals are displayed as the yellow
and green traces, respectively, in the main view.

m  Subview:Spectrum is displayed as an auxiliary view by default. You can
specify the range in the overview to create the spectrum for the subview.

L L B

Fregpeency: 100 M Acruilsition Lerggthe €4 e Caren| - Raach

S e .
Irgis At 20 SUbi"eW TRy m—
1 )
E fim Fil Demod
Overview i The data in the range indicated by i
£ the pink underline is FFT-processed 4;3 P Do
and displayed in the subview. [ 1 |
00 | -
ol ii] I\ i_ ' 16 versmes Time
| Ty | S : g Empd 5l laap TR
Starm: I s e B\ \mey Carir: 100 MHE oo MbE—————
The data in the range indicated by
the green underline is analyzed and
displayed in the main view.
Main view —— 1 |1 h
unil
St A T e 2 cop ) impsorermen CFF

Figure 2-50: AM signal measurement
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Setting Analysis Range  Set an analysis range, which will be displayed with a green underline in the
overview.

1. Press th@IMING key on the front panel.

MEASUREMENT
FREQUENCY)/ } [ numj
CHANNEL STOP

SPAN

o
)
J

W/

T
CE
G

—

[ AMPLITUDE J
TIMING key 4{ TIMING }
Sets analysis range.

RB
FF
TRA
AV

MEAS
MEASURE SETUP

Two vertical green lines appear, indicating the analysis range, shown in
Figure 2-51.

2. Press thécquisition History side key to specify the number of the block to
be analyzed. Leave it at “0” (the latest block), its default value.

3. Press théd\nalysis Length side key and specify the time length of the
analysis range. For example, er8@rmsusing the numeric keypad.

4. Press thé\nalysis Offsetside key and specify the starting point of the
range. For example, ent24 msusing the numeric keypad.
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Tnblrmds, B8, SHIBA 144 UE L Timing menu

;:"'?erv: LK M Two green vertical lines represent iﬁ:'--‘-m
(N H 18 EHE £ wlthor
P i an analysis range. i b (n]
/ Aam
] o s |y | = a ool sl Hon o
n THTARRTTRIIRTTIRTARETSY | B i History \~<~—— Acquisition History
1 A Specifies the number of the block to
i | Spectrum Length be analyzed.
& 0 - )
o/ (| e
i) LR Spectrum D fset
e ST S 100 " (3)
| ALELL T i T | 'F'"-\: ._l_ul.ll._a_;.hl.!l.i Pl i -
AT LY TS TS} ST LU E C . g, 2 o s e w——
fnabpesis Length
s} <—— Analysis Length
:IR' '_'l.:

Specifies the time length of the

The main view shows the waveform and )
analysis range.

measurement result for the analysis range. Arilyeis e -
1 \ -
ﬂi Analysis Offset

;""'! AL L IR RRENEN Y] | T e Specifiesthestartpointofthe
analysis range.

Al Dlermds A Deemal] B P by G (e}

Figure 2-51: Analysis range settings
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Setting the Acquisition =~ One frame consists of 1024 data points and one block consists of several frames.
Length  Data are acquired in block units in the Demod mode. The number of frames in
one block is referred to as block size. Frame and block size are shown in

Figure 2-52.

1024 data points

A

- )
OO OO OO~ = = = = OO-O=O-O-O-0-0-0=0O  Frame 0 ")
O~-O-O-O-O-O-O-O-O-Cr = = = = O-O-O-0-0-0-0-0~0-C Frame 1
O~-O-O-O~-O-0-0-0-0-0r = = = = O-0-O-0-0-0-0-0-0-O Frame 2
O~-O-O-O~O-0-0-0-0-0r = = = = O-0-O-0-0-0-0-0-0-O Frame 3 > 1 block (= N frames)
O~-O-O-O-O-0-0-O-0-0r = = = = O-0-O-0-0-0-0-0-0-O Frame N-1 )

Figure 2-52: Frame and block
Suppose that one block contains N frames. The acquisition length for a block is
calculated using this equation:

(One block acquisition length) = X (One frame acquisition length)

One block acquisition length is set usitsigquisition Length in the Timing
menu. One frame acquisition length is set internally, depending on span, and
displayed inSpectrum Lengthin the Timing menu.

To set the acquisition length, perform the following steps:
1. Press th@IMING key on the front panel.

By default, Acquisition Length is set to 64 ms and Spectrum Length 32 ms.
The number of frames in a block is-682 = 2.

2. Press thécquisition Length side key to change the value.
For example, set 256 ms by turning the knob (see Figure 2-53).
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Figure 2-53: Changing the acquisition length

In this case, Acquisition Length is 256 ms and Spectrum Length 32 ms, so the
data is displayed in the overview for 2582 = 8 frames (8192 points). The
green underline indicating the analysis range gets narrower than the previous
setting: one block = 2 frames.

RSA2203A & RSA2208A User Manual 2-73



Tutorial

Displaying Single View  Although three views are normally displayed in the Demod mode, you can select
and Changing Scale  one view to display full screen. This section describes how to display one view
and change the vertical and horizontal scales using the VIEW keys.

1. Press th&UN/STOP key to stop data acquision and observe the waveform.

2. Press the VIEWSELECT key to select the main view.
The selected view is surrounded with a white frame.

DISPLAY VIEW keys
MODE VIEW

o) (s
e

MARKERS

( TIME w ( A w (QFI I:f‘ﬂ

3. Press th®EFINE key, and then th8how Viewsside key, shown in
Figure 2-54, to sele&ingle

Only the main view is displayed, with the size enlarged on the screen.

Tnkdrunds F58, 258, o LW D 15
Freguensy: 100 M Acruisition Lemgthe (56 m Camenl - Bk
Syt A o Wisss
Irgist Abi: 20 06 ~<—— Show Views
e | M| Select Single to show only the
o] Chemvier selected view with the size enlarged.
Wrsaform
A
uil
k-
Lt - Coae 0 o e I

Figure 2-54: Single view display
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4. Change the scale:
a. Press th&CALE key in the VIEW area.

b. Press thédorizontal Scaleside key and change the scale of the
horizontal axis (see Figure 2-55). Try several settings by turning the
general purpose knob; observe the changes in the display.

c. Press th&/ertical Scaleside key and change the vertical axis scale. Try
several settings by turning the knob; observe the changes in the display.

Imlcirumds FER8 23T,

Frecpeenoy: 100 M Acuilsition Lerggthe 256 m Camen| - Rk
S 200 e
Drgoiat Bibt: 290 6

B e -dh |

-
®

Vertical Scale y I Wertical OFfset

‘ Horizontal Scale ‘

Figure 2-55: Scale settings

Completing the  Complete the measurement with the following procedure:
Measurement
1. Press thtEASURE key on the front panel.
2. Press théMeasurement Offside key.

The display returns to the spectrum view. However, the analysis mode is still
in the Demod mode.
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Turning Off the Power
When you have completed the measurements, turn off the power:
1. Press th©N/STANDBY switch at the lower left of the front panel.

The shutdown process of Windows 98 runs and the power source goes to
standby state, with the orange LED on.

2. Turn off the signal generator.

You have now completed the tutorial.
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Spectrum Analysis (S/A Mode)

This section describes the measurement methods available in spectrum analysis
(S/A) mode.

MODE

S/IA =—— S/A key: Performs spectrum analysis.

TIME

There are four items in the S/A menu:

m  Spectrum Analyzer: Performs general spectrum analysis.
Refer to page 3-4 for detalils.

m  S/A with Spectrogram: Performs spectrum analysis displaying spectrogram.
Refer to page 3—-20 for details.

m  Real Time S/A:Performs real-time spectrum analysis with spectrogram.
Refer to page 3—-22 for details.

m  Standard...: Performs spectrum analysis according to a communication
standard. No function is included before shipment. Contact your local
Tektronix office for incorporating custom functions.
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Spectrum Analysis (S/A Mode)

Measurement Screen Layout

Figure 3—1 shows the basic screen layout in the spectrum analysis (S/A mode).
The spectrum waveform and measurement results are displayed. You can display
spectrum with spectrogram at the same time. Ref8p&ztrogram Displapn

page 3-20.

Fregency: 100 M T Caren| - ek
=0 ke

S i Trawse 0: (hdoral) el il
Irgist Abi: 20 d0E Tracs 3 (0F) Buarchaicithy {Hiz ) =
&m Filier Shepe,,,
It
Eolloff Eatio
Spectrum —— 11
dBm
Certer: b00 <k Spar 20 bHz
Measurement resut —  Channel Power: -9.82 dBm
Denattys 544 dDmit Charwmel Barghuicth; 1kt

Measurement item

Figure 3-1: S/A measurement screen
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Spectrum Analysis (S/A Mode)

Changing the Grid Style  The graticule is shown with 10 X 10 grid by default. You can select the grid style
by pressing VIEWDEFINE - Grid Style as follows:

NOTE. The Grid Style menu item is available in the S/A mode except Real Time
S/A.

Off. Turn off the graticule.
Fix. Always displays 10 X 10 grid.

Flex. Displays the graticule with the horizontal scale (per division) in a 1-2-5
sequence.

S T

Froqueency: #0 M [T TR 12T Crenl - Rk

S 10 kH Trewe 13 (Tdorimed) Grid Fyle
I E T T R R = Trawe 23 (087
Off | Az &
1]
4B
1]
o
e ]
Fm
Caridsr: BO0 M1 e SO BHE! S SO0 kHz M QIF

Specirian S hpree: Y eenerd I

The horizontal scale is set to 50 kHz/div for
span of 300 kHz in the “Flex” grid style.

Figure 3-2: “Flex” grid style
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Spectrum Analysis

You can select following measurement items withMiEASURE key when you
selectS/A and then th&pectrum Analyzer side key.

Table 3-1: Measurement items in the S/A mode

MEASURE menu Title Ref page
Channel Power Channel Power Measurement page 3-5
ACPR ACPR (Adjacent Channel Power Ratio) Measurement | page 3-7
CNN CIN (Carrier to Noise ratio) Measurement page 3-9
oBwW OBW (Occupied Band Width) Measurement page 3-11
Carrier Frequency Carrier Frequency Measurement page 3-13
EBW EBW (Emission Band Width) Measurement page 3-15
Spurious Spurious Signal Measurement page 3-17

Pressing thdleasurement Off side key stops the measurement and returns to
the original spectral display.
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Channel Power Measurement

This measurement calculates power in the range specified using a band power
marker (shown in Figure 3-3). An example of the channel power measurement is
shown in Figure 3—4.

To make a channel power measurement, do the following steps:
1. Press th&/A key and then th8pectrum Analyzerside key.

2. Press th&€hannel Powerside key.

3. Display the spectrum waveform of the measurement signal:

a. Press th&RUN/STOP key on the front panel to start data acquisition.

NOTE. For details on setting frequency, span, and amplitude, refgetiing
Frequency and Spam page 3-59 anfletting Amplitudeon page 3—-67.

b. Set the frequency by pressing FHREQUENCY/CHANNEL key on
the front panel.

c. Setthe span by pressing tBBAN key on the front panel.
d. Setthe amplitude by pressing thBIPLITUDE key on the front panel.

4. Set the following Measurement Setup controls by pressing the
MEAS SETUP key on the front panel.

Meas Setup Menu  The Meas Setup menu for the channel power measurement contains the
following controls:

Integration Bandwidth. Sets frequency range for power measurement (see
Figure 3-3).

Measurement Filter Shape... Selects a filter shape from the following four types:
Rect (Rectangular), Gaussian, Nyquist, or Root Nyquist.

Rolloff Ratio. Enters rolloff ratio when Nyquist or Root Nyquist filter is selected.
Range: 0.0001 to 1 (default value: 0.5).
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Figure 3-4: Channel power measurement
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Spectrum Analysis (S/A Mode)

ACPR Measurement

The power ratio of carrier signal to signal appearing in its frequency band
adjacent area (leak signal) is measured in the ACPR (Adjacent Channel Power
Ratio) measurement. Frequency ranges are set using three band power markers.
Figure 3—6 shows an example of the ACPR measurement.

Basic Procedure  Follow these steps to perform an ACPR measurement:
1. Press thé&/A key and then th8pectrum Analyzerside key.
2. Press thCPR side key.
3. Display the spectrum waveform of the measurement signal:

a. Press th&RUN/STOP key on the front panel to start data acquisition.

NOTE. For details on setting frequency, span, and amplitude, refgetiing
Frequency and Spam page 3-59 anfletting Amplitudeon page 3-67.

b. Set the frequency by pressing HREQUENCY/CHANNEL key on
the front panel.

c. Setthe span by pressing tBBAN key on the front panel.
d. Setthe amplitude by pressing th®IPLITUDE key on the front panel.

4. Set the following Measurement Setup controls by pressing the
MEAS SETUP key on the front panel.

Meas Setup Menu  The Meas Setup menu for the ACPR measurement contains the following
controls (see Figure 3-5):

Main Channel Bandwidth. Sets frequency range of main channel.
Adjacent Channel Bandwidth. Sets frequency range of adjacent channel.
Chan Spacing. Sets a frequency interval between two adjacent channels.

Measurement Filter Shape... Selects a filter shape from the following four types:
Rect (Rectangular), Gaussian, Nyquist, or Root Nyquist

Rolloff Ratio. Enters rolloff ratio when Nyquist or Root Nyquist filter is selected.
Range: 0.0001 to 1 (default value: 0.5).
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Figure 3-5: ACPR measurement band power markers
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Figure 3-6: Example of ACPR measurement
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C/N Measurement

Measures Carrier to Noise ratio (C/N).

Basic Procedure  To make a C/N measurement, do the following steps:
1. Press thé&/A key and then th8pectrum Analyzerside key.
2. Press the€/N side key.
3. Display the spectrum waveform of the measurement signal:
a. Press th&RUN/STOP key on the front panel to start data acquisition.

b. Set the frequency by pressing FHREQUENCY/CHANNEL key on
the front panel.

c. Setthe span by pressing tBBAN key on the front panel.
d. Setthe amplitude by pressing thBIPLITUDE key on the front panel.

For details on setting frequency, span, and amplitude, regstting
Frequency and Spamn page 3-59 anSetting Amplituden page 3-67.

4. Set the following measurement setup controls by pressing the
MEAS SETUP key on the front panel.

Meas Setup Menu  The Meas Setup menu for the C/N measurement contains the following controls
(see Figure 3-7).

Offset Frequency. Sets the offset frequency from carrier to noise.
The setting range is —(span)/2 to +(span)/2.

Noise Bandwidth. Sets the noise bandwidth.
Carrier Bandwidth. Sets the carrier bandwidth.

Measurement Filter Shape... Selects a filter shape from the following four types:
Rect (Rectangular), Gaussian, Nyquist, or Root Nyquist

Rolloff Ratio. Enters rolloff ratio when Nyquist or Root Nyquist filter is selected.
Range: 0.0001 to 1 (default value: 0.5).
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Figure 3-7: C/N measurement band power markers

Figure 3-8 shows an example of the C/N measurement.
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Figure 3-8: Example of C/N measurement
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OBW Measurement

The OBW (Occupied Bandwidth) measures the frequency bandwidth, using the
ratio you specify for carrier signal power / power within the span setting.

Basic Procedure = To make an OBW measurement, do the following steps:
1. Press thé&/A key and then th8pectrum Analyzerside key.
2. Press th®©BW side key.
3. Display the spectrum waveform of the measurement signal:

a. Press th&RUN/STOP key on the front panel to start data acquisition.

NOTE. For details on setting frequency, span, and amplitude, refgetiing
Frequency and Spam page 3-59 anfletting Amplitudeon page 3-67.

b. Set the frequency by pressing FHIREQUENCY/CHANNEL key on
the front panel.

c. Setthe span by pressing tBBAN key on the front panel.
d. Setthe amplitude by pressing th®IPLITUDE key on the front panel.

4. Set the following measurement setup control by pressing the
MEAS SETUP key on the front panel.

Meas Setup Menu  The Meas Setup menu for the OBW measurement contains the following control.

Power Ratio. Specifies the power ratio of the carrier and span regions for
calculating OBW (see Figure 3-9). The default setting is 99% as defined in T-53
or 1IS-95 standard. Range: 80 to 99.8%.

Figure 3—10 shows an example of OBW measurement.
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Power Ratio = (Cp/Sp) x 100

-

Cp: Power of carrier region

Sp: Power of span region

Figure 3-9: OBW measurement band power marker
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Figure 3-10: Example of OBW measurement
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Carrier Frequency Measurement
Carrier frequency is accurately measured using the counter function.

Figure 3—11 shows an example of carrier frequency measurement.

Basic Procedure  To make a carrier frequency measurement, do the following steps:
1. Press th&/A key and then th8pectrum Analyzerside key.
2. Press th&€arrier Frequency side key.

3. Display the spectrum waveform of the measurement signal:
(It is not necessary to place the signal peak at center screen.)

NOTE. You must set the frequency and the span to display only the spectrum with
the carrier you want to measure. Measurement error will occur if other
frequency components are displayed together.

a. Press th&RUN/STOP key on the front panel to start data acquisition.

NOTE. For details on setting frequency, span, and amplitude, refgetiing
Frequency and Spam page 3-59 anfletting Amplitudeon page 3-67.

b. Set the frequency by pressing HREQUENCY/CHANNEL key on
the front panel.

c. Setthe span by pressing tBBAN key on the front panel.
d. Setthe amplitude by pressing thBIPLITUDE key on the front panel.

4. Set the following measurement setup control by pressing the
MEAS SETUP key on the front panel.

Meas Setup Menu  The Meas Setup menu for the Carrier Frequency measurement contains the
following control:

Counter Resolution. Sets the counter resolution. The measurement result is
displayed on the bottom of the view with this resolution.

Range: 1 mHz to 1 MHz in a tenfold sequence (default: 1 Hz).
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Figure 3-11: Carrier frequency measurement
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EBW Measurement

The frequency bandwidth between the maximum peak of spectrum and the
specified dB value is measured in EBW (Emission Bandwidth).

Basic Procedure  To make an EBW measurement, do the following steps:
1. Press thé&/A key and then th8pectrum Analyzerside key.
2. Press th&BW side key.
3. Display the spectrum waveform of the measurement signal:

a. Press th&RUN/STOP key on the front panel to start data acquisition.

NOTE. For details on setting frequency, span, and amplitude, refgetiing
Frequency and Spam page 3-59 anfietting Amplitudeon page 3-67.

b. Set the frequency by pressing FHiREQUENCY/CHANNEL key on
the front panel.

c. Setthe span by pressing tBBAN key on the front panel.
d. Setthe amplitude by pressing th®IPLITUDE key on the front panel.

4. Set the following measurement setup control by pressing the
MEAS SETUP key on the front panel.

Meas Setup Menu  The Meas Setup menu for the EBW measurement contains the following item:
Measurement Level. Specifies how far down from the peak level the bandwidth is
measured (see Figure 3-12).

Range: —100 to —1 dB (default: =30 dB).
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Emission bandwidth

Measurement Level

Figure 3-12: EBW measurement band power markers
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Figure 3-13: EBW measurement
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Spurious Signal Measurement

The spurious signal measurement detects up to 20 spurious signals and calculates
the frequency difference and the amplitude ratio relative to the normal signal by
setting the level conditions.

Figure 3—15 shows an example of spurious signal measurement.

Basic Procedure  To make a spurious signal measurement, do the following steps:
1. Press thé&/A key and then th8pectrum Analyzerside key.
2. Press thé&purious side key.
3. Display the spectrum waveform of the measurement signal:

a. Press th&@UN/STOP key on the front panel to start data acquisition.

NOTE. For details on setting frequency, span, and amplitude, refgetiing
Frequency and Spam page 3-59 anfletting Amplitudeon page 3—-67.

b. Set the frequency by pressing FHREQUENCY/CHANNEL key on
the front panel.

c. Set the span by pressing tABAN key on the front panel.
d. Set the amplitude by pressing thBIPLITUDE key on the front panel.

NOTE. For detecting stationary spurious signals, waveform averaging is effective
for reducing noise. Refer to page 3—-103 for averaging.

4. Set the following measurement setup controls by pressing the
MEAS SETUP key on the front panel.
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Meas Setup Menu

3-18

The Meas Setup menu for the spurious signal measurement contains the
following controls:

Signal Threshold. Sets the threshold for detecting the standard signal (see
Figure 3-14). A signal whose amplitude is larger than this threshold is regarded
as a standard signal. Range: —100 to +30 dBm.

Ignore Region. Sets the frequency range with the carrier (standard signal) peak as
the center in which spurious signals are not to be detected, for avoiding false
recognition of spurious signals (see Figure 3—14). Range: 0 to span/2 Hz
(default: 0 Hz)

Spurious Threshold. Sets the threshold for detecting spurious signals (see
Figure 3-14). Enter the value relative to the peak of standard signal.
Range: —90 to —30 dB.

Excursion. Sets the deviation amount of amplitude that is considered to be
spurious (see Figure 3—14). A signal with amplitude higher than the set value of
the Spurious Threshold and larger than the set value of Excursion is considered
to be spurious. Range: 0 to 30 dB (default: 3 dB)

Scroll Table. Horizontally scrolls the spurious table displayed in the lower part of
the screen. Up to 20 spurious signals are displayed.

Ignore Region

—

Signal Threshold — —
Spurious Threshold

—
Excursion

LV\P"’\/“’\'W

[ . . . |
Normal signal Spurious signal

Figure 3-14: Setting up spurious signal measurement
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Figure 3-15: Example of spurious signal measurement

Detected spurious signals are assigned markers, numbered in descending order
by amplitude. The frequency difference (deltaF) and the amplitude ratio (Ratio)
in relation to the standard signal are shown in the table in the lower part of the
screen.
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Spectrogram Display
You can display the spectrum of an input signal concurrently with the spectro-
gram.
Follow these steps to display the spectrogram:
1. Press thé&/A key on the front panel.
2. Press thé&/A with Spectrogramside key.
The spectrum and spectrogram are displayed on the same screen as shown in
Figure 3-16.
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Spectrogram
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Figure 3-16: Spectrum and spectrogram concurrent display
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Changing Display Style  You can change display style as required.
1. Pressthe VIEWDEFINE key.

2. Press th&/iew Orientation side key to select the view styl&fide or Tall.

Wide display Tall display

Displays spectrum and spectrogram/waterfall Display spectrum and spectrogram/waterfall
in line-split display. side by side.

Figure 3-17: View orientation

3. When you display either spectrum or spectrogram only on full-screen, press
the VIEW: SELECT key to select the view. The selected view is surrounded
by a light-blue frame.

4. Press th&how Viewsside key and sele&ingle as shown in Figure 3—-18.

Single display
Displays the selected view on one screen.

Figure 3-18: Single display

Refer toScale and Format of Vievm page 3-51 for details.
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Real-Time Analysis

When you selec®/A — Real Time S/A the analyzer performs real-time
analysis, displaying the spectrogram.

NOTE. In real-time mode, the FFT/RBW and the TRACE/AVG menus are not
available. The settings of FFT points and window are fixed to 1024 and
Blackman-Harris 4B, respectively.

The screen layout is the same as that when you &feet S/A with Spectro-
gram. Refer toSpectrogram Displagn page 3-20.

Features of the Real-Time  Defining one frame as data in the number of FFT points and one block as a
Mode  specified number of frames, an input waveform is acquired on block base. The

number of frames acquired at one time is called block size. In the normal
spectrum analysis, the instrument acquires data for the block size determined
from RBW and creates one spectrum waveform. In the real-time mode, the
instrument acquires data for the block size specified with the Timing menu,
performs the FFT process, and creates spectrum waveforms for each frame so
you can observe spectrum variation in time seamlessly. The difference between
normal and real-time modes is shown in Figure 3—-19

The block size determined from RBW (one frame = FFT points)
s 5 N
Normal spectrum analysis Frame -N ~ | Frame -2 | Frame -1 | Frame 0 | Time —

N J
Y

U
i

The block size specified with the Timing menu (one frame = 1024 points fixed)

A
4 A

Real-time mode | Frame -N | ~ Frame -2 Frame -1 Frame 0 | Time —

1y U U 1y
S L,

Figure 3-19: Difference between normal and real-time modes
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Spectrum Analysis (S/A Mode)

Table 3-2 shows the features of the real-time mode compared with the normal
spectrum analysis.

Table 3-2: Features of the real-time mode

Item

Normal spectrum analysis

Real-time mode

Span

Up to 3 GHz (arbitrary value can be set)

Up to 10 MHz (1-2-5 sequence)

Trigger

Only the Repeat menu item available

All the Trigger menu items available

RBW/FFT

FFT points: 64 to 8192 (powers of 2)
RBW: 1 Hz to 10 MHz

FFT points: 1024 fixed
RBW: No RBW process

Timing

No timing parameters

Acquisition Length and Spectrum Offset
can be set

Basic Procedure  The following steps show the basic procedure for the real-time spectrum analysis
with spectrogram:

1. Press th&/A key on the front panel.

2. Press th&keal Time S/Aside key. The spectrum is displayed concurrently
with the spectrogram.

3. Display the spectrum waveform of the measurement signal:

NOTE. For details on setting frequency, span, and amplitude, refgéetiing
Frequency and Spam page 3-59 anfletting Amplitudeon page 3—67.

For details on setting trigger, refer friggeron page 3-95.

a. Set the frequency by pressing FIREQUENCY/CHANNEL key on
the front panel.

b. Set the span by pressing tBBAN key on the front panel.
Table 3—-3 shows the span setting range.

c. Setthe amplitude by pressing tABIPLITUDE key on the front panel.

d. Set the trigger by pressing th&IG key on the front panel.

Table 3-3: Span setting range

Measurement band

Setting range

RF (10 MHz to 3 GHz (RSA2203A)/ 8 GHz (RSA2208A))

100 Hz to 10 MHz (1-2-5 sequence)

Baseband (DC to 20 MHz, Option 05)

100 Hz to 20 MHz (1-2-5 sequence)
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Spectrum Analysis (S/A Mode)

4. Press th@IMING key on the front panel and then #hequisition Length

3-24

side key to set the time length to acquire one block.

Suppose that one block contains N frames; the acquisition length is
calculated with this equation:

(One block acquisition length) =3(One frame acquisition length)
Where N =1 to 500

One frame acquisition length is determined by span internally, and shown
with Frame Length in the setup display area (see Figure 3—20). For the
details, refer to Table A—10 on page A-8\ippendix A: Specifications.

Waveform data is acquired and displayed on block base. For details about the
time parameters, refer to page 3-92.

When you have acquired the measurement data, stop the data acquisition.
If the analyzer is in the continuous acquisition mode, fR&HS/STOP.

Press th&pectrum Offsetside key and set the number of the frame to
measure and display in the spectrum view (upper view) by turning the
general purpose knob or using the numeric keypad.

Serial numbers are given to each frame regardless of the block size, with
zero representing the latest frame. The selected frame is indicated by the
marker on the spectrogram (see Figure 3—20).

Alternatively, the frame number can be set using the Marker Setup menu
with the following steps a to d:

a. Pressthe VIEWSELECT key to select the spectrogram view.
b. Press thdMARKER SETUP key.
c. Press the side ke&yo to page 2- Marker X Vertical .

d. Set the frame number by turning the general purpose knob or using the
numeric keypad.
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Spectrum Analysis (S/A Mode)

Inkirmmi= HSA THEA 1 P lEred
S 00 kHz Aol siikon
Tt At 20 o T Length (s} -<— Acquisition Length
Frame Length indicates the time length to acquire one frame. [1=m || Sets the time length to acquire
0 Spectrum Offse I one block.
+Fm {Fremme) - ~_
ha= | Spectrum Offset
i Specifies the number of the
A | frame to measure and display
_— in the spectrum view.
xm |
Cenber: B00 [ Span: 100 bz

ke | SO0 MHD

1300 o
B3 GAE ¢ 4B frare

—~—— Represents one block (20 frames in this

example). The black line appears
between two blocks (black and white
reversed in this figure).

The marker indicates te frame specfied with Spectrum Offset.

;100 EHz
B S e Cdlsel (Fromee <0

Figure 3-20: Real-time mode

7. When you perform spectrum measurement, pressIERSURE key on the
front panel. The measurement items and procedures are the same as in the
normal spectrum analysis. ReferSpectrum Analysien page 3—4.

8. When you want to change the display format, presDEEINE key on the
front panel. The setting procedure is the same as in the normal spectrum
analysis. Refer t&pectrogram Displagn page 3-20.

NOTE. In the real-time mode, you cannot turn on or off the spectrogram in the
View: Define menu.
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Modulation Analysis (Demod Mode)

This section describes measurement methods for the modulation analysis
(Demod mode).

MODE

SIA

@ DEMOD key: Performs modulation analysis.

There are three items in the Demod menu:

B Analog Demod:Performs analog modulation analysis.
Refer to page 3-34 for detalils.

m  Standard...: Performs modulation analysis according to a communication
standard. No function is included before shipment. Contact your local
Tektronix office for incorporating custom functions.
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Modulation Analysis (Demod Mode)

Layout of the Measurement Screen

The following three views are displayed on screen by default in the Demod mode
(see Figure 3-21):

m  Overview: Displays all data in one block. The Timing field on the bottom of
the overview shows “T” indicating a trigger output, the green horizontal line
indicating a waveform analysis range in the main view, and the pink
horizontal line indicating the FFT processing range for the spectrum in the
subview.

For details about the trigger output, refefltmger Output Indicatoon
page 3-102.

m Main view: Displays the measurement results and waveform for the range
specified in the overview. The measurement results and waveform can be
displayed separately.

m  Subview: Spectrum is displayed by default as an auxiliary view. The FFT
processing range can be specified in the overview.

Overview Subview
Y Y
i a
< N L | L dHim
iy
a_E_ 11 The subview displays the spectrum for the range

[ indicated by the pink horizontal line.
it o

=¥ '\ll .'u !
B T P ¥

I | )
Timing indicator ——>f r=a (@) i BN | | Fohid
bt - o A =) & 1¢ ik Laarden: BOH FHE S U0 k-
~
“T” indicates a trigger output. }
The main view displays the measurement result and waveform
for the range indicated by the green horizontal line.
100 m b YT, ) - ) | ¥ L 1 N ey | '
LA L GV TR L R R
m
" chat 323 me T Some: B3 T L

Main view

Figure 3-21: Demod mode screen
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Setting Analysis Range
for the Main View

The analysis is performed for the range specified in the overview (see

Figure 3—22), and then the measurement result and waveform are displayed in
the main view. Set the analysis range after data acquisition with the following
procedure, using the TIMING menu. The range is indicated by green lines.

1. Press th@IMING key on the front panel.

2. Set the time length to acquire one block by pressingd¢geisition Length
side key.

Suppose that one block contains N frames; the acquisition length is
calculated with this equation:

(One block acquisition length) =3(One frame acquisition length)

One frame acquisition length is determined by span and indicated on the
Spectrum Lengthside key.

3. For data acquired in the continuous mode:
Specify the number of the block to be analyzed by pressingdipaisition
History side key. 0O is the latest block.

4. Specify the time length of analysis range by pressind\ttadysis Length
side key.

5. Specify the start point of the analysis range by pressingrialysis Offset
side key.

Analysis Offset

Acquisition History l

Overview

Analysis Length

N

0
dBm

10
dB
Jdive

i

-100
dBm
Timing:
Start: -51.2 ms Scale: 5,12 ms/div

F— Acquisition Length 4%

Figure 3-22: Analysis range setting in the overview
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3-30

Specifying Origin of Analysis Range with Marker. You can also use the marker)(
in place of théAnalysis Offsetside key to specify the origin of analysis range.
Do the following steps in place of step 5 on the previous page.

1.
2.

Press the MARKERSSETUP key on the front panel (see Figure 3-23).

Press théMarkers side key to sele@ingle
The markerJ) appears on the screen.

Rotate the general purpose knob to move the marker to the measurement
start point.

Press thtMARKER = key on the front panel and then pressAhalysis
Time = Marker Time side key. The green line fits to the specified range.

MARKERS

e (] e
DD

MARKER = key ‘@‘ﬁf’ﬂ [ v } @";‘Eﬁﬁﬂ«— MARKER SETUP key

Figure 3-23: MARKERS keys

Specifying Analysis Range with Marker and Reference Cursor. You can use the
marker and the reference cursor in place ofthalysis Lengthand the

Analysis Offsetside keys to specify the analysis range. Perform the following
steps in place of steps 4 and 5 on the previous page.

1.
2.
3.

Press the VIEWSELECT key on the front panel to select the overview.
Press thtMARKERS: SETUP key on the front panel.

Press théMarkers side key to sele@ingle
The marker [l) appears on the screen.

Rotate the general purpose knob to move the marker to the measurement
start point.

Press th&keference Cursor to Marker X side key.
The reference cursor appears at the marker position (see Figure 3—24).

Rotate the general purpose knob to move the marker to the measurement
stop point.

RSA2203A & RSA2208A User Manual



Modulation Analysis (Demod Mode)

Setting FFT Processing
Range for the Subview

Overview

7. Press theMARKER = key on the front panel and then pressAhalysis
Time = Marker Time side key. The green line fits to the specified range.

Overview

Reference

Figure 3-24: Specifying the range with the marker and the reference cursor

1R 2038125 ms
9675 dB

Tirming: N J

The analysis range specified with the
marker and the reference cursor

Set the FFT processing range (shown in Figure 3—25) for the spectrum displayed
in the subview with the following procedure using the Timing menu after data

acquisition. The range is indicated by pink lines.

1. Pressth@IMING Kkey on the front panel.

The Spectrum Length side key shows the time for creating the FFT

available in the subview. It is determined by the span internally.

2. Press th&pectrum Offsetside key and specify the beginning of the range

using the general purpose knob or numeric input keypad.

Spectrum Offset

:

Spectrum Length
0
dBm
10
dB
Sdiv
-100
dBm
Timing:

Start: -25.6 ms Scale: 2.56 ms/idv

Figure 3-25: FFT processing range setting on the overview
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Mode)

Changing the Overview

Overview: Spectrogram

By default, the overview shows the waveform representing the signal amplitude
variation over time. You can change the overview with the following steps:

1. Press the VIEWDEFINE key on the front panel.

2. Press th®verview Content...side key and select the overview (see
Figure 3-26):

m Waveform (Amplitude versus Time)

B Spectrogram

EEEE T | VIEW: DEFINE menu
Freopesys Acruisition Lemgths S 10 % Camenl - Bl |
S o Wiews
Lirjodit At
Shge | Hu
1] ey .
Fn Cortent.,, -<—— Overview Content...
| Spscirogram Selects an overview display.
0
&/ i
|
{1 a] L
.".I" - - w e ol e
Cerier: GO0 [HE Span: 10k D, B0 MR Span U b

Wil
[

Lah: -5

Figure 3-26: Changing the overview
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Modulation Analysis (Demod Mode)

One-View Display  Three views are displayed on screen by default. To display one view, perform the
following steps:

1. Press the VIEWDEFINE key on the front panel.

VIEW

VIEW: SELECT key VIEW: DEFINE key

MARKERS

2. Select a view to make the single display by pressinGHIEECT key in the
VIEW area. The selected view is surrounded by a white box. Figure 3—27
shows the one view display.

3. Press th&how Viewsside key to sele@ingle

Single

The selected view is surrounded by a white box.

One-view display

Figure 3-27: One-view display
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Modulation Analysis (Demod Mode)

Analog Modulation Analysis

You can select following measurement items shown in Table 3—4 with the
MEASURE key when you seleé&tnalog Demodin the Demod menu.

3-34

Basic Procedure

Table 3-4: Analog modulation analysis

MEASURE menu | Description

AM Demod AM signal measurement
FM Demod FM signal measurement
PM Demod PM signal measurement
1Q versus Time 1/Q level measurement

Follow this procedure to perform analog modulation analysis:

1.

2
3.
4

Press the MODHEDEMOD key on the front panel.
Press thénalog Demodside key.
Select the measurement item: AM, FM, PM, or IQ vs. Time.

Display the measurement waveform:

NOTE. You should set appropriate frequency and span. It is important to set
frequency and span as close to the measurement signal band as possible and
finely adjust them. The modulated signal will not be recognized unless frequency
and span are set appropriately.

For information about setting frequency, span, and amplitude, refeetiing
Frequency and Spam page 3-59 an8letting Amplitudeon page 3-67.

a. Set frequency by pressing tRREQUENCY/CHANNEL key on the
front panel.

b. Set span by pressing t8&AN key on the front panel.
c. Set amplitude by pressing tAdPLITUDE key on the front panel.

Set analysis range by pressing THBIING key on the front panel.
Refer to page 3-29 for information about setting the analysis range.

Set the measurement parameters by pressingE#sS SETUP key on the
front panel. For the Meas Setup menu, refer to the following sections.
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ASK/FSK Modulation Analysis. Basic ASK and FSK modulation analysis can be
performed using Analog Modulation Analysis. This analysis includes frequency
deviation and depth of modulation. Typical settings are as follows:

m  ASK signal measurement

Measurement item .. AM Demod
Span.............. 500 kHz
Acquisition Length. .. 10.24 ms

m  FSK signal measurement

Measurement item .. FM Demod
Span.............. 500 kHz

Acquisition Length. .. 10.24 ms

Vertical Scale. ...... 1.6 MHz (deviation scale: 800 kHz)

The following pages show examples for each measurement item.
Refer to page 3-51 for information about setting scale and formatting each view.
Refer to page 3—-32 for information about changing the overview and subview.
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Modulation Analysis (Demod Mode)

AM Signal Measurement  Measures AM signal. Figure 3—28 shows an example.
m  Overview: Power vs. Time
B Subview: Spectrum
®  Main view: Modulation factor vs. Time
MEASURE - Show Measurementss selected in Figure 3—28.

The AM signal measurement has no Meas Setup menu items.

Overview: Power vs. Time Subview: Spectrum
Cibaronnmonzen |y oo | e (R
Froguency: 105 M gl sitiom Lemgthe © 4 | Coren| - Bl
LT TH | k-

it Abl: 20 B

I: )
i
= oy
m L2 i |
Crim il s
[ St b2 e Somke: A0 L) Camizr: 100 MHE oo 1 Mz
"= = e |
| 00
| -
| LA A %
.. | -k o HS: =
Main view: Total AME N Y

Measurement results (left)
Modulation factor vs. Time (right)

Measurement results

From the top:

= Positive peak AM value

= Negative peak AM value

= Total AM value: (peak-peak AM value) / 2

Figure 3-28: AM signal measurement
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FM Signal Measurement  Measures FM signal. Figure 3—29 shows an example.
m  Overview: Power vs. Time
B Subview: Spectrum
®  Main view: Frequency deviation vs. Time

MEASURE - Show Measurementss selected in Figure 3—29.

Meas Setup Menu  The Meas Setup menu items for the FM signal measurement are as follows:

Auto Carrier. Determines whether to detect the carrier automatically.

m  On. Default Automatically detects the carrier for every frame.
The error from the center frequency is shown orfileg Error side key.

m  Off. Sets the carrier frequency usifRgequency Offsetdescribed below.

Frequency Offset. Sets the carrier frequency when Off is selected in Auto Carrier.
Input the carrier offset from the center frequency.

Range: —30 to +30 MHz.
Threshold. Sets the threshold level above which the input signal is determined to

be a burst in time domain. The burst detected first is used for the measurement.

Range: —100.0 to 0.0 dB.

RSA2203A & RSA2208A User Manual 3-37



Modulation Analysis (Demod Mode)

Main view:
Measurement results (left)
Frequency deviation vs. Time (right)

3-38

—

Overview: Power vs. Time

Subview: Spectrum
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Measurement results
From the top:

= Peak-to-peak frequency deviation

= (Peak-to-peak frequency deviation) / 2

= Positive peak frequency deviation
= Negative peak frequency deviation

= RMS frequency deviation

Figure 3-29: FM signal measurement
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Modulation Analysis (Demod Mode)

PM Signal Measurement  Measures PM signal. Figure 3-30 shows an example.
m  Overview: Power vs. Time
B Subview: Spectrum

m  Main view: Phase error vs. Time

Meas Setup Menu  The Meas Setup menu items for the PM signal measurement are as follows:

Threshold. Sets the threshold level above which the input signal is determined to
be a burst in time domain. The burst detected first is used for the measurement.

Range: —100.0 to 0.0 dB.

Overview: Power vs. Time Subview: Spectrum
Frespemy: 100 M Acrpuisition Lengthe 40K e Carenl - Rk
S 1 e Thireshwdd
Irpidt Abl: 20 )
.||_||
B Bm
) 10
&£
=4 "
Am . it Lo e L
= [ I MIVEE TR
e ] Lo TR o f i
[ ST 00 LS Srde 40 L) Carier: 100 ML Span: L0 MHZ
=
eq
40
fa e
deg
Sla: -0 prs i N

Main view: Phase deviation vs. Time

Figure 3-30: PM signal measurement
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1Q Level Measurement  Measures the | and Q signal voltage change over time. Figure 3-31 shows the IQ
Level measurement.

m  QOverview: Power vs. Time
m  Subview: Spectrum

® Main view: I/Q voltage vs. Time
(Iand Q are indicated in yellow and green, respectively)

The 1Q level measurement has no Meas Setup menu items.

Overview: Power vs. Time Subview: Spectrum
Frocpency: 100 M Acruisition Lengthe 150 e Carcnl - Bk
S 10 e

Irpast Atz 206

= ) b1
daar

| L 4 o
o I b 1
Hm f 1 L]
Siart: -6 s T T Camizr: 100 MHE pan: LD MHz

Main view: 1/Q voltage vs. Time
(I'and Q are indicated in yellow and green, respectively)

Figure 3-31: 1Q level measurement
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Time Analysis (Time Mode)

This section describes measurement methods in the time analysis (Time mode).

MODE

SIA

TIME =—— TIME key: Performs time analysis.

There are three items in the Time menu:

®  Transient: Performs time variation measurement.
Refer to page 3—44 for details.

m  CCDF: Performs CCDF measurement.
Refer to page 3-48 for detalils.

m  Standard...: Performs time analysis according to a communication standard.
No function is included before shipment. Contact your local Tektronix office
for incorporating custom functions.
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Time Analysis (Time Mode)

Measurement Screen Layout

In the Time mode, the following three views are displayed on screen by default
(see Figure 3-32):

m  Overview: Displays all data in one block. The Timing field on the bottom of
the overview shows a “T” indicating a trigger output, a green horizontal line
indicating a waveform analysis range in the main view, and a pink horizontal
line indicating the FFT processing range for the spectrum in the subview.

For details about the trigger output, refeift@ger Output Indicatoon
page 3-102.

®  Main view: Displays measurement results and waveform for the range
specified in the overview. The measurement results and waveform may be
displayed separately.

m  Subview: Spectrum is displayed by default as an auxiliary view. The FFT
processing range can be specified in the overview.

Overview Subview
Y Y
i a
£ e | e
11 H ke
L - 11 The subview dlsplays the spectrum for the range
S indicated by the pink horizontal line.
- Pl =p ot l—lllllh- Flj of
Timina indicat II'" 100 L.‘*"‘" "“ﬁ'] I
iming indicator ——>f = rn.r""" il i
g bt -S| /: NI Tod ok = erider ; GO0 PHF Sl |--III:-.-
“T” indicates a trigger output. >
The main view displays the measurement result and waveform
for the range indicated by the green horizontal line.
1 m 7l
I* ""-.;'!ﬁl.,_l - r“ I‘ "'u. li -"" ! '-h'lll -\-|_1 'l t'- Iﬂ. JI'. o 1"“"”:1
S0 m
" chat 323 me T Some: 43 T L

Main view

Figure 3-32: Time mode screen
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The view definition is the same as in the DEMOD mode.
For setting the analysis range, refer to page 3—-29.

For changing the overview, refer to page 3-32.
Note that the subview selection is not available in the Time mode.

For one-view display, refer to page 3-33.
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Time Variation Measurement

3-44

Basic Procedure

You can select the following time variation measurement items using the
MEASURE key when you seledransient in the Time menu.

Table 3-5: Time variation measurement

MEASURE menu Description

1Q versus Time I/Q level measurement

Power versus Time Power change measurement
Frequency versus Time | Frequency change measurement

The time variation measurements have no Meas Setup menu items.

Follow these steps to perform the time variation measurement:
1. Press the MODETIME key on the front panel.

2. Press thdransient side key and select the measurement item:
IQ versus Time, Power versus Time, or Frequency versus Time.

3. Display the measurement waveform:

NOTE. You should set appropriate frequency and span. It is important to set
frequency and span as close to the measurement signal band as possible and
finely adjust them. The modulated signal will not be recognized unless frequency
and span are set appropriately.

For details on setting frequency, span, and amplitude, ref8etting Frequency
and Sparon page 3-59 an8etting Amplitudeon page 3-67.

a. Setthe frequency by pressing FIREQUENCY/CHANNEL key on
the front panel.

b. Setthe span by pressing tBBEAN key on the front panel.
c. Setthe amplitude by pressing thBIPLITUDE key on the front panel.

4. Set the analysis range by pressingThdING key on the front panel.
Refer to page 3—-29 for details about setting analysis range.

The following pages show the examples for each measurement item. Refer to
page 3-51 for information about setting scale and formatting each view. Refer to
page 3-32 for information about changing the overview.
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Time Analysis (Time Mode)

I/Q Level Measurement  Observes I/Q signal voltage change over time. Figure 3—-33 shows an example.
m  Overview: Power vs. Time
B Subview: Spectrum

® Main view: I/Q voltage vs. Time
(Iand Q are indicated in yellow and green respectively)

Overview: Power vs. Time Subview: Spectrum
Froscpeency: 100 M-z Al sition Lengthe €3 1w Corican| - Bk
S 0 ke
Irpist ARL: 2008 10 wermrs T
i ) iRLL e 15 ! o Wil
Een P T A Fim
! Time
& 3 Freqeency verss
i n Thirme
B0l
im Tie
= | =7 — L= h "
Ll — 1 i e .'ﬁ”! L
St - e T L ) Carrizr: 100 M2 oo 200 bz
Ln (]
L] (%]
e}

T A A AL UL AU Y

[T P e T i 2.oh ) Fegsurermaent OFF
Main view: 1/Q voltage vs. Time

(Iand Q waveform are displayed in
yellow and green, respectively)

Figure 3-33: Example of 1Q level change measurement
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Power Change  Observes signal power change over time. Figure 3—-34 shows an example.
Measurement . ,
®  QOverview: Power vs. Time
B Subview: Spectrum

m  Main view: Power vs. Time

Overview: Power vs. Time Subview: Spectrum
EEEEEN T . - 1
Frocency: 100 M Aoquisition Lengthe @4 1|m Camcnl - B
S 20 b
FET T R T = 10 wers. Thine
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Time:
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Main view: Power vs. Time

Figure 3-34: Power change measurement
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Frequency Change  Observes signal frequency change over time. Figure 3-35 shows an example.
Measurement . ,
®  QOverview: Power vs. Time
B Subview: Spectrum

®  Main view: Frequency deviation vs. Time

Overview: Power vs. Time Subview: Spectrum
Ciebarunin monzzen, | e |
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Main view: Frequency deviation vs. Time

Figure 3-35: Frequency change measurement
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CCDF Measurement

CCDF Calculation Process

Amplitude A

ﬁﬂﬂWﬂfW‘m o = L

Average

CCDF (Complementary Cumulative Distribution Function) represents the
probability that the peak power above average power of a measured signal
exceeds a threshold. The analyzer displays the ratio of peak power to average
power along the horizontal axis, and the probability that the ratio is exceeded
along the vertical axis. This CCDF analysis function and the real-time analysis
function allow you to measure the time-varying crest factor in the time series for
code-multiplexing signals such as CDMA/W-CDMA signals, and multi-carrier
signals such as OFDM signals. This function is useful in designing amplifiers for
CDMA/W-CDMA and OFDM.

In the CCDF analysis, obtain the distribution of amplitude of observed signals
and make a graph of accumulation from the threshold. If the probability density
of amplitude is supposed to be P, CCDF is calculated using this formula:

Max
SRX) = J P(Y) dY

X where

_ P = Probability density
CCDHX) = SHRX + Average Max = Maximum of amplitude
CCDHcrest factoj = 0 Average: = Average of amplitude

The analyzer processes input signals internally using the following procedure
(see Figure 3—-36):

1. Measure the amplitude of the input signal over time.
2. Determine the amplitude distribution.

3. Obtain CCDF using the above formula.

P CCDF A

Time T X T Amplitude 0 X Amplitude

(Average)
Average  Max.

Figure 3-36: CCDF calculation process
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Time Analysis (Time Mode)

Basic Procedure  Follow these steps to perform the CCDF measurement:
1. Press th@IME key on the front panel.
2. Press th&€CDF side key.

3. Display the measured waveform.

NOTE. Make sure to set the proper frequency and span. It is important to set the
frequency and the span as close to the measured signal bandwidth as possible
and adjust minutely. If not, modulated signals are not recognized correctly.

For details about setting frequency, span, and amplitude, refgetting
Frequency and Spam page 3-59 an8etting Amplitudeon page 3-67.

a. Press th¢REQUENCY/CHANNEL key on the front panel to set the
frequency.

b. Press th&PAN key on the front panel to set the span.
c. PressthdMPLITUDE key on the front panel to set the amplitude.

4. Set the analysis range by pressingThdING key on the front panel.
Refer to page 3—-29 for details about setting the analysis range.

5. Set the measurement parameters described just below by pressing the
MEAS SETUP key on the front panel.

Meas Setup Menu  The following is the Meas Setup menu items for the CCDF measurement:

Reset Measurement. Performs CCDF calculation again from the beginning.
Calculation is performed accumulatively until the Reset side key is pressed.

CCDF Auto-Scaling. Selects whether to fix the scale of the horizontal axis
(amplitude) of CCDF graph display.

m  Off. Default The scale of the horizontal axis is set to a fixed value using
CCDF Scale.

m  On. Displays the graph with the signal peak value as the maximum value
(right edge) of the horizontal axis.

CCDF Scale. Sets the full-scale of the horizontal axis of CCDF graph display
when CCDF Auto Scaling is Off. Setting range: 1 to 100 dB
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Time Analysis (Time Mode)

Measurement Example

Figure 3—37 shows an example of the CCDF measurement.
m  Overview: Power vs. Time

B Subview: Spectrum

®  Main view: CCDF

Refer to page 3-51 for setting scale and format of each view.

Refer to page 3—-32 for change of overview.

Overview: Power vs. Time Subview: Spectrum
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Main view: CCDF Crest factor
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Figure 3-37: CCDF measurement
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Scale and Format of Views

This section describes scaling and formatting for the following view types:
B Spectrum view

m  Spectrogram view

®  Time domain view

m  CCDF view
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Scale and Format of Views

Basic Procedure
The following procedures set the scale or format the view using the VIEW keys

in single view or multiple views.

VIEW
VIEW: SELECT —» @ VIEW: DEFINE
selects a view defines the view
VIEW: SCALE —>
scales the view

MARKERS

Procedure for Single View. When you are displaying one view on screen, press the
VIEW: SCALE key and set the scale. For the Scale menu of specific views, refer
to the following pages.

Procedure for Multiple Views. When you are displaying multiple views on the
screen, follow these steps:

1. Select a view by pressing the VIEWELECT key.
The selected view is surrounded by a white frame.

2. If necessary, change a multiple view display to a single view display:
a. Press the VIEWDEFINE key.
b. Press th&how Viewsside key to sele@ingle
Only the selected view will be displayed.
3. Set the scale by pressing the VIEBCALE key.
4. If necessary, return to the multiple view display:
a. Press th&/IEW: DEFINE key.
b. Press th&how Viewsside key to seleddulti .

Refer to page 3—-32 for information about changing the overview and the subview
with the Define menu.
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Setting up the Spectrum View

In the spectrum view, the horizontal axis indicates frequency and the vertical axis
indicates power.

View: Scale Menu  The Scale menu for the spectrum view contains the following controls
(see Figure 3-38):

Auto Scale. Sets the start value and the scale of the vertical axis automatically to
display the entire waveform.

Horizontal Scale. Sets the scale of the horizontal axis.

Horizontal Start. Sets the minimum value (left edge) of the horizontal axis.
Vertical Scale. Sets the scale of the vertical axis.

Vertical Stop. Sets the maximum value (top edge) of the vertical axis.

Full Scale. Sets the scale of the vertical axis to the default full-scale value.

Vertical Stop ———> i
Pa
Vertical Scale o
ol
L S a
i [ Seart 15 D
T Horizontal Scale ‘

Horizontal Start

Figure 3-38: Setting the scale in spectrum view
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Scale and Format of Views

Setting up the Spectrogram View

3-54

View: Scale Menu

In the spectrogram view, the horizontal axis indicates frequency, the vertical axis
indicates the frame number, and the color axis indicates power. This view and the
scale menu appear when you select Real Time S/A in the S/A mode, or by
changing the overview in the Demod and the Time modes.

NOTE. When you sele&/A with Spectrogranmn the S/A mode, you cannot set
the scale of the spectrogram.

The Scale menu for the spectrogram view contains the following controls: (see
Figure 3-39):

Auto Scale. Performs auto scaling. The start value and scale of the color axis are
automatically set to display entire waveform.

Horizontal Scale. Sets the scale of the horizontal axis.

Horizontal Start. Sets the minimum value (left edge) of the horizontal axis.

Vertical Scale. Sets the scale of the vertical axis. The setting range is 1 to 1024.
Frames are thinned out by the number set here and displayed in the spectrogram.
For example, when Vertical Scale is set to 10, every tenth frame is displayed.

Vertical Start. Sets the start frame number for the vertical axis.

Color Scale. Sets the scale (value subtracting the minimum power value from the
maximum power value) of the color axis. The level is represented in 100 steps
(100 colors) from the minimum value (blue) to the maximum value (red) in the
default state.

Color Stop. Sets the maximum value (top edge) of the color axis.

Full Scale. Sets the maximum value of the color axis to the reference level and
the height to 100 dB.
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Color Stop —

Vertical Scale Color Scale

L0
Bm
1]

s 1 ke

Vertical Start

Horizontal Scale > |
Horizontal Start

Figure 3-39: Scale and format settings in spectrogram view
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Setting up the Time Domain View

The time domain view includes the following five displays shown on the
overview or the main view in the Demod and the Time modes:

m  Power versus Time

®  AM demodulation display (modulation factor versus time)

® M demodulation display (frequency deviation versus time)
®  PM demodulation display (phase deviation versus time)

m |/Q level versus Time

View: Scale Menu  The Scale menu for the time domain view contains the following controls (see
Figure 3—40):

Auto Scale. Sets the start value and the scale of the vertical axis automatically to
display the entire waveform.

Horizontal Scale. Sets the scale of the horizontal axis.
Horizontal Start. Sets the minimum value (left edge) of the horizontal axis.
Vertical Scale. Sets the scale of the vertical axis.

Vertical Stop. Available when the vertical axis represents power.
Sets the maximum value (top edge) of the vertical axis.

Vertical Offset. Available when the vertical axis represents AM modulation factor,
FM frequency deviation, PM phase deviation, or 1Q voltage.
Sets the center value ((maximum + minimum) / 2) of the vertical axis.

Full Scale. Sets the scale and start value of the vertical axis to the default
full-scale value.
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Vertical axis: Power

Vertical Stop ——>

Vertical Scale

LS L (8 L1 3 —— L

St 44 e ol 4 sl

T Horizontal Scale
Horizontal Start

Vertical axis: AM modulation factor, FM frequency deviation, PM phase deviation, or 1Q level
(An example of the AM modulation factor below)

o0
g,

Vertical Scale % A | . ; — ; +=<— Vertical Offset

St 5.4 s o 200 usf

T Horizontal Scale
Horizontal Start

Figure 3-40: Setting the scale in time domain view
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Setting up the CCDF View

In the CCDF view, the horizontal axis indicates amplitude and the vertical axis
(logarithmic scale) indicates CCDF. The CCDF measurement in the time
analysis (Time mode) is used for display (refer to page 3—48).

View: Scale Menu  The Scale menu for the CCDF view contains the following controls
(see Figure 3-41):

Auto Scale. Sets the start value and the scale of the vertical axis automatically to
display the entire waveform.

Horizontal Scale. Sets the scale of the horizontal axis.
Horizontal Start. Sets the minimum value (left edge) of the horizontal axis.

Vertical Stop. Sets the maximum value (top edge) of the vertical axis.
Setting range: Twice of Vertical Start value to 100% in a 1-2-5 sequence.

Vertical Start. Sets the minimum value (bottom edge) of the vertical axis.
Setting range: 1@ to 1/2 of Vertical Stop value in a 1-2-5 sequence.

Full Scale. Sets the vertical axis scale to the default full-scale value.

Vertical Stop ——— |

| e-T0E
Vertical S
ertical Start T v Bl (57 Sop: 3.7k

T Horizontal Scale
Horizontal Start

Figure 3-41: Setting the scale in CCDF view
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Setting Frequency and Span

This section describes frequency and span, which are fundamental settings for
observing the spectrum. These items are set using the general purpose knob and
the numeric input keypad. You can also use the marker peak search function to
set frequency.

To set frequency and span, use the large keys on the left side of the front panel.

(T MEASUREMENT i
CHANNEL

RUN/
STOP

Frequency setting

Span setting TRIG

RBW/
FFT

AMPLITUDE
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Setting Frequency and Span

Basic Procedure

3-60

Use the following steps to set the frequency and span:
1. Press th& REQUENCY/CHANNEL key on the front panel.

2. Set the center frequency using @enter Freq side key (see Figure 3—42).
The following two items are available in the S/A mode:

m  Start Freq sets the minimum value of the frequency axis.
m  Stop Fregsets the maximum value of the frequency axis.
3. Press th&PAN key on the front panel.
4. Select the span using tBpanside key.

Using the up/down keys, you can set the span in the 1-2-5 sequence.
Using the general purpose knob, you can set the span in 1-2-5 or finer
increments, depending on the mode.

The relationship between the parameters is: (Stop Freq) — (Start Freq) = (Span).
The settings for center, start, and stop frequencies are related to the setting for
span; when one parameter is changed, the other is changed automatically.

Span

A AL A2 o T e A s

Start Freq Center Freq Stop Freq

Figure 3-42: Setting frequency and span

For information about how to change the step size (amount per press by which
the up/down keys change the setting), refeZltanging the Step Sina
page 2-15.
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The channel table contains channel numbers and the corresponding frequencies
for a communication system. When you use W-CDMA standard signals, for
example, you can set a center frequency by selecting a channel number from the
W-CDMA table.

Using the Channel Table

1. Press th& REQUENCY/CHANNEL key on the front panel.
2. Press th&€hannel Table...side key and select one of these items:
Noneselects no channel table.

You can select one of the following communication standards:

CDMA2000 EU PAMR400-FL
CDMA2000 EU PAMRS800-FL
CDMA2000 GSM BAND 1-FL
CDMA2000 GSM BAND 2-FL
CDMAZ2000 IMT2000-FL

CDMAZ2000 JTACS BAND-FL
CDMA2000 KOREA PCS-FL

CDMAZ2000 EU PAMR400-RL
CDMA2000 EU PAMRS800-RL
CDMA2000 GSM BAND 1-RL
CDMA2000 GSM BAND 2-RL
CDMAZ2000 IMT2000-RL

CDMAZ2000 JTACS BAND-RL
CDMA2000 KOREA PCS-RL

CDMA2000 N.A. 700MHz Cellular-FL

CDMAZ2000 N.A. 700MHz Cellular-RL

CDMA2000 N.A. Cellular-FL CDMA2000 N.A. Cellular-RL
CDMAZ2000 N.A. PCS-FL CDMAZ2000 N.A. PCS-RL
CDMA2000 NMT450 20k-FL CDMA2000 NMT450 20k-RL
CDMA2000 NMT450 25k-FL CDMA2000 NMT450 25k-RL
CDMA2000 SMR800-FL CDMA2000 SMR800-RL
CDMAZ2000 TACS BAND-FL CDMAZ2000 TACS BAND-RL
DCS1800-DL  DCS1800-UL

GSM850-DL  GSM850-UL

GSM900-DL  GSM900-UL

NMT450-DL  NMT450-UL

PCS1900-DL PCS1900-UL

W-CDMA-DL W-CDMA-UL

FL: Forward link; RL: Reverse link; UL: Uplink; DL: Downlink
3. Press th&€hannel side key and select a channel number.

For example, when selecting channel 10551 in the W-CDMA downlink
table, the center frequency is automatically set to 2.1102 GHz.
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Setting Frequency and Span

Using the Marker and  You can use the search function to position the marker on the spectrum peak and
Peak Search  then set the center frequency to the frequency at the marker, as shown in
Figure 3—-43.

In S/A Mode. You can set the peak spectrum to the center frequency using the
marker search functions when the measurement mode is S/A (spectrum analysis).

1. Display the spectrum on the screen.

2. Press thEAK key on the front panel. The maximum peak spectrum is
detected and the marker is moved to that point.

Use thearrowkeys @ p A V) to move the marker to another peak.
3. Press thtMARKER = key and then th€enter Freq = Marker Freq side

key. The center frequency is set to the frequency at the marker position.

Center Freq = Marker Freq

W =

MWWWWWWW

Center frequency

Figure 3-43: Setting the center frequency using MARKER =»

The frequency set in this procedure may not take effect with all span settings.
Refer to theSetting Rangen page 3-63.

In Demod and Time Modes. The MARKER= key is used to set the analysis range
when the measurement mode is Demod or Time (modulation and time analyses).
Refer toLayout of the Measurement Scremnpage 3—28 for details.

In the overview of spectrogram or the subview of spectrum, you can use the
Center Freq = Marker Freq side key as in the S/A mode described above.
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Setting Frequency and Span

Setting Range

Frequency bands are defined as shown in Table 3-6, based on the analyzer
hardware architecture. The frequency band is switched automatically by a
frequency setting. Span setting range depends on the frequency band and the
measurement mode (S/A, Demod, or Time).

Table 3-6: Frequency and span setting range

Measurement mode

Frequency band Frequency range Span setting range

S/A (except real-time)

Baseband (Option 05) | DC to 20 MHz 50 Hz to 20 MHz (1-1.2-1.5-2-2.5-3-4-5-6-8 sequence)

RF  (RSA2203A) |10 MHzto 3 GHz

RF1  (RSA2208A) | 10 MHz to 3.5 GHz

50 Hz to 3 GHz (1-1.2-1.5-2-2.5-3-4-5-6-8 sequence)
RF2 (RSA2208A) |3.5t06.5 GHz

RF3  (RSA2208A) |5to 8 GHz

Real Time S/A
Demod, Time

Baseband (Option 05) | DC to 20 MHz 100 Hz to 20 MHz (1-2-5 sequence)

RF (RSA2203A) | 10 MHz to 3 GHz

RF1 (RSA2208A) | 10 MHz to 3.5 GHz

100 Hz to 10 MHz (1-2-5 sequence)
RF2 (RSA2208A) |3.5t06.5 GHz

RF3  (RSA2208A) |5to8 GHz

In Demod and Time modes, the frequency and span settings must meet the
following conditions:

(Center frequency) + (Span)/2
< Upper limit of the frequency setting range (RF mode)
< 20 MHz (Baseband)

(Center frequency) — (Span)/2
= Lower limit of the frequency setting range (RF mode)
= 0 Hz (Baseband)

When you enter an out-of-range value, the value is limited based on these
conditions. In spectrum analyzer mode, the out-of-range values are allowed, but
part of the trace may not be displayed because the analyzer cannot acquire that
part of the waveform (see Figure 3—-44).
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Setting Frequency and Span

Center frequency
Span and frequency settings should fit within

the maximum allowable span setting.

MAMNAIAIA O WPV,

Maximum allowable span setting |
for the analyzer

Set span
Center frequency
A part of the trace is not
displayed in these two settings:
Not displayed
MMANVAMA AN
| VWAV
[ 1
Set span -
Center frequency
Not displayed
LA A VAMA A L’WWVW\I\/VW\/V»V\
| |

Set span

Figure 3-44: Relationship between the frequency and span settings
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Vector Span

The input signals are scanned in frame units (one frame = 1024 points). There
are two frames: a physical frame to store scanned data and a logical frame to
store display data, as illustrated in Figure 3—45.

In the baseband, one logical frame is acquired at one scan regardless of the span
setting. You can acquire one logical frame with one scan of a span setting below
10 MHz in the RF band. In larger spans, one logical frame is built up by

acquiring data with multiple physical frames. For example, when the span is

20 MHz, one logical frame is composed from two (20 MHz/10 MHz) scans.

When the span is below 10 MHz in the baseband and RF band, one physical
frame corresponds to one logical frame; this is referred to as Vector mode, and
the span in vector mode is called the Vector span. In the other cases, one logical
frame is composed of multiple physical frames, and this is called Scalar mode.

Span < 10 MHz: Vector mode

Physical frame (Scan data) Logical frame (Display data)
Frame 0 —> Frame0
Frame 1 —> Frame1
Frame 2 —> Frame2
Frame N —> FrameN

Span>10 MHz: Scalar mode

Physical frame (Scan data) Logical frame (Display data)

Frame 0 ~N
Frame 1

Frame 2

>~ > Frame 0

Frame N J

Frame 0 3N

Frame 1

Frame 2

> —> Frame1

Frame N J

Figure 3-45: Vector mode and scalar mode
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Setting Amplitude

This section describes the fundamental amplitude settings for observing
spectrum. You can add correction to the waveform display by considering
frequency characteristics of external devices such as antennas or preamplifiers.

MEASUREMENT
[ FREQUENCY/ } { RUNIJ
CHANNEL STOP
[ SPAN } [ TRIG }
Amplitude setting—{ AMPLITUDE } [RFE,‘:"}”J

Basic Procedure
To set amplitude, follow these steps:
1. Press théAMPLITUDE key on the front panel.
2. Set the reference level with tRef Levelside key.
The reference level indicates the maximum value of the vertical axis (see

Figure 3—46). The setting range is listed in Table 3-7.

Table 3-7: Reference level setting range

Frequency band Setting range

Baseband (Option 05) -30to +20 dBm (2 dB step)
RF (RSA2203A) / RF1 (RSA2208A) | -51 to +30 dBm (1 dB step)
RF2, 3 (RSA2208A) -50 to +30 dBm (1 dB step)

RSA2203A & RSA2208A User Manual 3-67



Setting Amplitude
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Ref Level

Vertical Scale

—
Sy

A AN ATV M

Figure 3-46: Setting the amplitude

3. To best display the waveform automatically, pressii® Level side key.

NOTE. An input signal within 10 MHz of the center frequency may cause Auto
Level to choose the wrong reference level, even if the span setting does not make
the signal appear on screen. To prevent nonlinear operation, the reference level
may need to be adjusted manually.

Auto Level will force the analyzer to acquire new data, which will overwrite the
existing data. To scale the existing displayed waveform, do not use Auto Level
but use the View: Scale menu.

The RF input signal is reduced by the attenuator and is transformed to the IF
signal using the mixer in the down converter (refefrchitectureon

page 1-6). The attenuation level and the mixer level are normally set
automatically. If necessary, you can set them manually as described4n step

4. To set the attenuation level or the mixer level manually, use the
RF Atten/Mixer side key to seled®F Att or Mixer.

NOTE. RF Atten/Mixer is set to Auto by default. In this setting, the mixer level is
fixed to —25 dBm.

When you sele@®F Att:

Select the attenuation level with tR& Att side key. Refer to Table 3-8.
Reducing the attenuation may increase the signal level compared to the noise
floor, because the noise is generated after the RF attenuator.
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Table 3-8: RF attenuation level setting

Frequency band Attenuation level (dBm)
RF (RSA2203A) 0to 50 (2 dB step)

RF1 (RSA2208A)

RF2,3 (RSA2208A) 0, 10, 20, 30, 40, or 50

When you seledtlixer :
Select the first mixer input level using thixer Level side key.

Select the level according to your measurement. Normally, you can use the
default setting, which is —25 dBm. The level can be increased up to -5 dBm
for measurements requiring a wide dynamic range, such as the ACPR
(Adjacent Channel Power Ratio) measurement. See Table 3-9.

NOTE. When you increase the mixer level, the distortion also increases.

Table 3-9: Mixer level setting

Frequency band Mixer level (dBm) !

RF  (RSA2203A) -5, -10, -15, -20, or -25
RF1  (RSA2208A)

RF2,3 (RSA2208A) -5, -15, or -25

1 _25 dBm fixed when RF Atten/Mixer is set to Auto.

5. S/A mode (except Real Time) oiilige vertical scale is set to 10 dB/div
(10 dB per division) by default. If you want to change the setting, use the the
Vertical Scaleside key and select the unit using Wegtical Units side key.
The settings are listed in Table 3—10.

Table 3-10: Vertical units and scale setting

Vertical units Vertical scale (/div) !
dBm, dBuV 1t010

\Y 200nto20 m

W 100pto 100 w

1 1-2-5 sequence with the general purpose knob.
Arbitrary value with the numeric keypad.

6. When you apply amplitude correction, press@oerections... side key to
set the parameters. ReferAmplitude Correctioron page 3—71 for details.
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Over-Voltage Input

3-70

VAN

Set the reference level (Ref Level) according to the input signal level. The
default setting is 0 dBm. If the signal level gets too high or the reference level is
set too low, over-voltage input may occur. If an over-voltage input occurs, the
status indicator “A/D OVERFLOW?" is displayed in the red box (see

Figure 3-47).

CAUTION. If a signal exceeding +30 dBm (1 W) is applied, it can damage the
analyzer. Be sure to limit input signals to +30 dBm or below.

When the input signal level is too high, A/D OVERFLOW is indicated in the red box.

Imbel muamats; SRR, ETIEA. A0 CNERLFL R ISP O [EEE L] [
Froguency: S MH: [E{1LETH S0 kHr Caren| - R
St 10 M HE Traws 12 (hdorrmad Ref Lewel
Drgoist bz OB Trace 21 (OF) [ L]

Figure 3-47: A/D overflow indicator

NOTE. If “A/ID OVERFLOW?” is displayed, it indicates that the A/D converter in
the subsequent part of the down converter inside this instrument is overloaded.
In this case, data display is distorted and the measurement is not accurate.

If a signal larger than the reference level set value by 20 dB or more is applied
continuously, however, the limiter of the IF amplifier in the down converter is
automatically activated to prevent large level signals from passing through the
A/D converter into the subsequent part. Even if a signal exceeding the reference
level is applied, therefore, “A/D OVERFLOW” may not be displayed. Auto
Leveling the signal can usually eliminate all overload conditions.

Take sufficient care about the input signal level.

The overflow indicator is updated at every physical frame acquisition. When a
high level signal is applied under a setting that uses multiple physical frames for
one scan, “A/D OVERFLOW” may be displayed for a moment and then turned
off immediately. When a single high-level single signal is input under a setting
using one physical frame in one scan, the same phenomenon may be observed.
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Amplitude Correction

Input signal

-80dBm

1 GHz

e D

+20 dB —-60dBm ——

If an external device such as an antenna or preamplifier is connected to the
analyzer, you can amplitude correct the waveform by considering the amplitude
characteristics of the external device.

NOTE. The amplitude correction function is fully controlled only in the S/A mode
(except real-time mode). In the other modes (Real Time S/A, Demod, and Time),
amplitude offset control is available. Refer to page 3—77 for setting the offset.

Figure 3—48 shows the concept of amplitude correction. In this example, a signal
with —80 dBm is sent to a preamplifier with a gain of +20 dB around 1 GHz. In
the normal display, without any amplitude correction, the signal peak becomes
—80+20 = —60 dBm. If amplitude correction is performed, the peak becomes
—60—-20 = —80 dBm to obtain the original peak value of the input signal.

Normal display Corrected display
Amplitude
correction

Preampifier | [ > —> ~80dBm

-20 dB

I I
1 GHz 1 GHz

Figure 3-48: Concept of the amplitude correction
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Amplitude Correction File

3-72

Correction
value

Before performing amplitude correction, you must describe the frequency
characteristics of the external device in an amplitude correction file (*.cor).

You can use word processing software to create the file on a computer and then
use a disk or network to load the file into the analyzer. Alternatively, you can
create correction data on the analyzer screen.

The rules for creating an amplitude correction file are given on page 3-73 and
the procedures are given on page 3-74.

File Format. A correction file contains amplitude correction values at each
frequency, in the following format:

<Frequency 1> = <Amplitude correction value 1>
<Frequency 2> = <Amplitude correction value 2>
<Frequency 3> = <Amplitude correction value 3>

Example:The following amplitude correction file has correction data for three
points:

Correction data: Correction file description:
10 dB at 10 MHz 10M=10
5 dB at 100 MHz 100M=5
0dBat 1 GHz 1G=0

In this example, only the data from 10MHz to 1GHz is corrected (see

Figure 3—49). The correction value in the display range is obtained using linear
interpolation between input points. A waveform obtained by subtracting the
correction value from the input waveform is displayed.

(Displayed waveform)
= (Input waveform) - (Correction value)

Display range

10 dB

5dB Linear
. interpolation

_ 0dB

10 MHz 100 MHz 1GHz Frequency

|<— Correction range—>|

Figure 3-49: Amplitude correction example
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Linear or Logarithmic (Log/dB) interpolation can be selected using the following
menus:

m  AMPLITUDE - Corrections...— Interpolation... — Freq Interpolation

Lin. Linear interpolation of correction values is performed on the frequency
axis using a linear scale.

Log. Linear interpolation of correction values is performed on the frequency
axis using a logarithmic scale.

® AMPLITUDE - Corrections...— Interpolation... -~ Ampl Interpolation

Lin. Linear interpolation of correction values is performed on the amplitude
axis using a linear scale.

dB. Linear interpolation of correction values is performed on the amplitude
axis using a logarithmic scale.

Rules for Creating an Amplitude Correction File.

Create the file as a text file and save it with the extension “.cor”.
®  The maximum number of input lines is 3000.

®  The order of correction data input is free because the file is sorted when it
loads. However, it may be easier to follow if you enter data in the order of
ascending frequency.

®  Numeric values are described without the unit of frequency and amplitude
(Hz, dB, W, etc.). For example, frequency 5 MHz is expressed as 5M.

®  Frequency can be expressed as a floating point number or with the SI unit (k,
M, or G). For example, each of the following lines shows three different
ways to express the same value:

1000, 1E+3, 1k
1230000, 1.23E+6, 1.23M
1000000000, 1.0E+9, 1.0G

B Amplitude is expressed as a decimal number or integer (such as 1.23 or 10).

® Do not use a space in a numeric value; however, you can space before and
after “=".

Correct: 10M = 10 (A space is inserted before and after “=".)
Incorrect: 10 M=10 (A space is inserted between “10” and “M".)

RSA2203A & RSA2208A User Manual 3-73



Setting Amplitude

3-74

Creating an Amplitude Correction File on a Computer. Use word processing
software on a computer to create a text file with the extension “.cor”.

Be sure to use the correct file format (refeFile Formaton page 3—49) and
follow the Rules for Creating an Amplitude Correction Fda page 3—73.

For information about performing amplitude correction, refer to page 3-78.

Creating Correction Data on the Analyzer Screen. The procedure for entering new
correction data or modifying existing data on the screen is as follows. Refer also
to Rules for Creating an Amplitude Correction Fida page 3-73.

1. Press thésMPLITUDE key on the front panel.

2. Press th&€orrections... side key.

3. To edit an existing fileRefer to page 3-125 for file handling.
a. Press thé.oad Table side key to load the file.
b. Press thé&dit Table... side key.

4. To enter new dataSee Figure 3-50.

a. Press thé&requencyside key and enter the frequency of a correction
point.

b. Press thémplitude side key and enter the amplitude correction value at
the correction point.

c. Press thédd New Pointside key.

A new row is added, containing the same frequency and amplitude
correction values as the previous row. Modify the values appropriately.

NOTE. If you set the same frequency as the previous row, the amplitude correc-
tion value will be overwritten to the previous row the next time you press the Add
New Point side key.

It is not necessary to enter correction data in order by frequency. The rows are
automatically reordered in ascending order of frequency.

d. Repeat step c to enter the frequency and amplitude correction values for
all points.

e. Press th®one Editing Table side key.

The input is accepted and a new row is added.
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5. To add correction data:

a. Press thé&elect Point To Editside key and turn the general purpose
knob to move the cursor to the last row (empty) in the table.

b. Perform step 4 to enter the frequency and amplitude correction values.

Frouency: 15 GH: Feibidg; 0 kHr Cargnl - B

Span: !l' SHE Triww 11 l'l.l-:'l."l Select Point To
Irgd Abt: 20 & Trace S (0] {E:]' -<— Select Point To Edit

|Frequerey iHe) |Amplusde i | i L | Selects a line.
{1 | 1L Frequency 2
Y 12 e = <— Frequency

ERE 14 | I— Inputs frequency of the point.

4| e

E ~<— Amplitude
T T —_— Inputs correction value.

Frequency Amplitude correction value Delete Polnl <— Delete Point

Deletes a line.

fuklbew Foink  « Add New Point
Deletes all data in the table

Done Editing

Table ~<— Done Editing Table

- Registers the input values
and adds a line

Clear Talde

~<— C(lear Table
Deletes all data in the table

Speciram Anabprer: Yesrsereererd Ol

Figure 3-50: Amplitude correction data input

6. To modify input data, press tt8elect Point To Editside key and turn the
general purpose knob to move the cursor to the row to be modified. Use the
following side keys as needed:

®  To modify a frequency, use ti@equencyside key.

®  To modify an amplitude, use tianplitude side key.

m  To delete a row, press tbelete Pointside key.

m  To delete all data in the table, press@hear Table side key.

7. Repeat steps 5 through 6 as needed.
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8. When you have finished the data input, save the file if necessary.
a. Press thdMPLITUDE key on the front panel.
b. Press th&€orrections... side key.

c. Press th&ave Tableside key to specify the save file.
Refer to page 3—-125 for file handling.

For information about performing amplitude correction, refer to page 3-78.
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Setting the Offset  The amplitude correction function includes amplitude and frequency offset.

NOTE. The amplitude offset is available in all the measurement modes of S/A,
Demod, and Time.

Amplitude Offset. Subtracts the specified offset from the original amplitude (see
Figure 3-51). The offset value is set using the menuAsRLITUDE -
Corrections...» Amplitude Offset.

The operation varies slightly between the measurement modes as follows:

® In the S/A mode (except real-time modé)e amplitude offset is effective
whenever the amplitude correction is turned AMPLITUDE -
Corrections...- Amplitude Table - On) even if the table is not set.

® |n the other modes (Real Time S/A, Demod, and Tifie) amplitude offset
is always effective. The default value is zero. If you set the offset to a
non-zero value, a waveform shifts vertically as shown in Figure 3-51.

(Amplitude of a displayed waveform)
= (Amplitude of an acquired waveform) - (Amplitude offset value)

Amplitude offset T

Figure 3-51: Amplitude offset

Frequency Offset. Shifts the correction range by the specified offset with the
same correction table (see Figure 3-52). The offset value is set using the menu
item AMPLITUDE - Corrections... Frequency Offset

Correction range specified Correction range after the
in the correction table frequency offset
1GHz 2 GHz > Frequency

| |
! Frequency offset '
(1 GHz in this example)

Figure 3-52: Frequency offset
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Performing Amplitude
Correction

Erasing Correction Data

3-78

Load an amplitude correction file and acquire input signals:
Press thAMPLITUDE key on the front panel.

2. Press the&€orrections... side key.

3. Do either of these two steps:

m  Press thé&dit Table... side key to create an amplitude correction file.
Refer to page 3—72 for creating the correction file.

B Press thé.oad Table side key to specify an amplitude correction file.
Refer to page 3—-125 for file operation.

4. If necessary, press tienplitude Offset side key to set the amplitude offset.
5. If necessary, press tir@equency Offsetside key to set the frequency offset.
6. Press thénterpolation... side key to select scaling for the interpolation:

a. Press théreq Interpolation side key to select the scale for frequency
interpolation: Lin (linear) or Log (logarithmic).

b. Press thémpl Interpolation side key to select the scale for amplitude
interpolation: Lin (linear) or dB (logarithmic).

7. Press thémplitude Table side key to sele€n. The amplitude correction
is now applied to the waveform.

The amplitude correction is applied to the acquired data and the corrected
waveform is shown. When the amplitude correction is turned on, “Correc-
tion” is displayed in the setup display area at the upper right of the screen, as
shown in Figure 3-53.

Freguency: S M [LEETH ShikHr Lo i Cerin] - ek |
S 10 BHe Trae 12 (ko Panpdiiuate Offwe
Lrgiat Abl: 20 B Trace 21 (0F) [l LY
i
: - F— |
Fm {H)

Inaicartes e ammpiituae correcuon 1s on.
Figure 3-53: Amplitude correction setup display
The analyzer automatically saves the correction data in use when it is powered
down. The data will be erased when you press these keys:

m AMPLITUDE - Corrections..— Edit Table...— Clear Table
m PRESET
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You can select from three input sources in the Input menu: RF, 1Q, and Cal.

F I uTIUTY

HELP PRESET
INPUT INPUT LOAD
Selects the input source.
(s

PresdNPUT - Signal Input Port... and then select one of the following:

m  RF. Default.Selects the RF connector on the front panel as the input source.
See Figure 2—1 on page 2-1 for the front panel connectors.

m  Cal. Uses the internal 50 MHz calibration signal as the signal source. Refer
to Functional Checlon page 1-14 for using the cal signal to check the
system performance.
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FFT and RBW

The input signal is converted to the frequency domain spectrum by FFT (Fast
Fourier Transform) processing. RBW (Resolution Bandwidth) processing is then
applied, for compatibility with measurement data from conventional swept
spectrum analyzers (see Figure 3-54).

NOTE. You can set the FFT and RBW parameters in the S/A (spectrum analysis)
modeexcept real-time. In the other modes (Real Time S/A, Demod, and Time),
the number of FFT points is always 1024 and the window is always Blackman-
Harris 4B type.

The two adjustable parameters for FFT are:

m  FFT points

m  FFT window

The three adjustable parameters for RBW are:
®  Resolution bandwidth (RBW)

m  Filter shape

m  Roll-off ratio (for the Nyquist or Root Nyquist filter)

Frequency
domain
Time domain data data Measurement
after A/D conversion FFT RBW and display
Parameters Parameters
¢ FFT points * RBW
o FFT window * Filter shape

* Roll-off ratio
* FFT points is normally set automatically with the RBW setting.

RBW is normally set automatically with the span setting.

Figure 3-54: FFT and RBW process
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Setting RBW/FFT Parameters

RBW is normally set automatically with the span setting, and the filter is
Gaussian by default. The number of FFT points is normally set automatically
with the RBW setting, and the window is Blackman-Harris 4B by default.

To modify the RBW/FFT parameters, follow these steps:

1. Press th&BW/FFT key on the front panel.

2. To set the RBW parameters manually, do the following steps:
a. Press th&@BW/FFT side key to seledflan (Manual).
b. Press th&kBW side key and set the resolution bandwidth.

c. Press th&BW Filter Shape...side key and select a filter:
Rect (rectangular), Gaussian, Nyquist, or Root Nyquist

d. When you select Nyquist or Root Nyquist filter, pressRi#off Ratio
side key and set the value for the filter. Range: 0 to 1 (default: 0.5)

3. To change the FFT parameters, do the following steps:
a. Press th&BW/FFT side key to seled®FT.

The waveform without RBW processing is displayed on the screen (see

Figure 3-55).
Frequency
domain
Time domain data data
after A/D conversion FFT RBW

Measurement
When RBW/FFT is setto FFT ~ and display

Figure 3-55: Process flow when RBW/FFT = FFT

b. Press thé&FT Points side key and select the value using the general

purpose knob.
Range: 64 to 8192 with step df.2
Example: 64, 128, 256, ...8192.

c. Press thé&FT Window... side key and select the window.

d. When RBW processing is necessary, presRB@/FFT side key again
to selectAuto or Man.

When you select Auto or Man, the value of FFT Points set in step 3b is
modified to the optimum value for the RBW setting.
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FFT Points

The number of FFT points is normally set with RBW setting automatically. The
value is basically 1024. It can be set in powers of 2 from 64 to 8192. This value
is the number of the points in one physical frame in the time and frequency
domains. If the number of the points is reduced, the frame period is shortened
and more spectrum variations can be observed in the spectrogram view. If the
number of the points is increased, S/N ratio and frequency resolution are
improved.

Limit on the FFT Points  The number of FFT points is normally limited to 8192 internally to avoid
displaying internally-generated spurious signals (see NOTE ). However, you can
remove this restriction and set the number of FFT points up to 65536 using the
following steps:

NOTE. Setting the number of FFT points greater than the limit (8192)causes the
noise floor to go down and occasionally causes spurious signals to appear (see
Figure 3-56). It cannot be determined whether the spurious signal comes from

the input signal or the instrument.

Display the measurement signal on the screen.
Press th&kBW/FFT key on the front panel.
Press th&kBW/FFT side key to seledtFT.

Press th&xtended Resside key to selecdn.

a > W N oRE

Press thé&FT Points side key and select the value with the general purpose
knob. The range extends up to 65536 in powers of 2.

The waveform after FFT is displayed with the selected number of points.

J’V‘N\/’W"VW w‘Ww/\\{Nvﬁ/‘b-/\,,(\Mh,)\r— Normal noise floor

Increasing the number of FFT points

’V’WVW W‘/WVJ\‘WWW —— causes the noise floor to go down and

Spurious signal occasionally display spurious signals.

Figure 3-56: Generating spurious signals by increasing the number of FFT points
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FFT Window

Window Characteristics

The phase of the waveform processed by FFT analysis is assumed to start at zero
and end at zero, so the waveform data is an exact multiple of one cycle. If the
phase at the start and end of the waveform are equal, there is no unnatural
discontinuity in the signal waveform, and the frequency and the amplitude can be
accurately calculated.

If the waveform data is not an exact multiple of one cycle, the amplitudes at the
start and end of the waveform will be different. There will be a discontinuity of
the waveform between the beginning and end, and a high-frequency transient
phenomenon occurs. When this happens, inaccurate frequency information is
recorded in the frequency domain.

If a window function is applied to the waveform, the start and end amplitudes

will be closer, and the discontinuity is reduced. The frequency components that
are calculated from the signal by FFT also become more accurate. Choose the
FFT window according to your objective: accurate measurement of the frequency
or accurate measurement of the amplitude of the frequency components.

In FFT windows, the frequency resolution is inversely proportional to the
amplitude accuracy. Select a proper window according to the measurement items
and characteristics of the signal source. Table 3—11 shows characteristics and
usages of major windows.

Table 3-11: Characteristics and usage of FFT windows

FFT window Characteristics Usage
Rectangular m Suitable for frequency measurement but not m Transient phenomenon or burst; signal levels
suitable for amplitude measurement. before and after the event are roughly same.
m Same result as measurement without a window. m Sinusoidal wave with little amplitude variation and
stable frequency.
m Wide bandwidth irregular noise; spectrum
changes slowly.
Hamming, Hanning m Suitable for frequency measurement. m Sinusoidal wave.
m |nferior in accuracy of amplitude to the rectangu- | ® Repeating narrow bandwidth irregular noise.
lar window. . .
m Transient phenomenon or burst; signal levels
m Frequency resolution of Hamming is slightly before and after the event are remarkably
superior to that of Hanning. different.
Blackman-Harris m Suitable for amplitude measurement but not m Signal that has one-frequency ruling when a high
suitable for frequency measurement. order harmonic is detected.
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Figure 3-57 outlines how frequency domain data is generated from time domain
data. The FFT window serves as a bandpass filter between time and frequency
domain data. The FFT frequency resolution and amplitude accuracy of each
frequency component depends on the window shape.

Time domain data

FFT window

Time

Time domain data resulting
after windowing process

Frequency domain data n ﬂ

Frequency
Figure 3-57: Windowing process of time domain data

Generally, window frequency resolution is inversely proportional to the accuracy
of measuring amplitude levels. For ordinal measurements, select the window
capable of separating the desired frequency component. Such a window
maximizes the accuracy of measuring amplitude levels and minimizes leakage
error while separating each frequency component.

RSA2203A & RSA2208A User Manual 3-85



FFT and RBW

To select a proper window, first select the rectangular window, then sequentially
switch to a window with less frequency resolution, such as Hamming, Hanning,
or Blackman-Harris. Use the last window that still passes the frequency
component to be separated. Suitable frequency resolution and amplitude
accuracy are obtained by using the window immediately before the one from
which the frequency component cannot be separated.

Consider the following characteristics when selecting a window for your
purpose:

®  Frequency resolution is improved by reducing the width of the main lobe
window.

m  Accuracy of the amplitude levels of frequency components is improved by
reducing side lobe level relative to the main lobe.

Window Type  The analyzer supports a total of 15 windows, including the major windows
mentioned previously (refer to Table 3—12).

Table 3-12: FFT window and bandpass filter

Equivalent noise

Window Bandpass filter -3 dB bandwidth Maximum side lobe bandwidth
Blackman-Harris 0dB
3 sample A type /’ \ -20
| 1153 ~62dB 161075
I- = \ —60
R
% = ' —104
Blackman-Harris 0dB
3 sample B type I.'f \‘.I -20
I [}
' 1622 -71dB 1708538
—-80
I"IM HMTH
Blackman-Harris 0dB
4 sample A type / \ —20
-40
II -60 | 1.698 -76dB 1.793948
i -80
I
' —120)
Blackman-Harris 0dB
4 sample B type -20
(Default) —40
-60 | 1.898 -92 dB 2.004353
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Table 3-12: FFT window and bandpass filter (Cont.)

-3 dB bandwidth

Maximum side lobe

Equivalent noise

Window Bandpass filter bandwidth
Blackman

1.642 -58 dB 1.726757
Hamming

1.302 -43dB 1.362826
Hanning

1.438 -32dB 15
Parzen

1.27 -27dB 1.330747
Rosenfield

1.814 -48 dB 1.90989
Welch

1.15 -21dB 1.197677
Sine Lobe

1.186 -23dB 1.233702
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Table 3-12: FFT window and bandpass filter (Cont.)

-3 dB bandwidth

Maximum side lobe

Equivalent noise

Window Bandpass filter bandwidth
Sine Cubed 0dB
ﬂ r\r | 1.654 -39dB 1.734891
1 I -80
ﬂﬂﬂ 1 _|||ﬁ“r_m
Sine to the 4t I/- 0dB
-20
—
' ~60[1.85 -47 dB 1.944444
- - -80
rﬁ - - -10q
- e -12q
Flat Top 0dB
[ \ -
| 3182 -51dB 3.196927
il -
1 “L _100
Rectangular 0dB
-20
w1 T 0.886 1308 1
|ﬂ ‘ h
L il S —60
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Acquiring Data

There are several modes in which you can acquire data:

®  Free run mode to acquire data without triggering

Triggered mode to acquire data every trigger event

®  Continuous mode to repeat acquisition

Single mode to acquire one waveform

When the measurement mode is real-time spectrum analysis (Real Time S/A),
modulation or time analysis (Demod or Time), you must set time parameters
such as acquisition length and analysis length.

This section covers the following topics:
m  Starting/Stopping Data Acquisition
B Seamless Acquisition

®m  Time Parameters

Starting/Stopping Data Acquisition

Use theRUN/STOP key on the front panel to start or stop data acquisition.
Table 3-13 summarizes how to acquire the waveform. You can set the trigger
mode to acquire data with or without triggering.

MEASUREMENT
FREQUENCY/ RUN/ )
[ CHANNEL } [STQP T RUN/STOP

Starts or stops data acquisition.

{ SPAN } [ TRIG l— TRIG

J Selects how to acquire data.

RBW/
[ AMPLITUDE } [ FFT }
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To set the trigger mode, seldd®IG — Mode... as follows:

®m  Free run mode: Acquires the waveform without triggering.

®  Triggered mode: Acquires the waveform with triggering.

To select continuous or single acquisition, selé&tG — Repeat...as follows:

m  Continuous mode:Acquires waveforms repeatedly.

®  Single mode:Acquires one waveform.

Table 3-13: How to acquire a waveform

Trigger mode Repeat mode
(TRIG — Mode) (TRIG — Repeat) | Description
Free run Continuous Press RUN/STOP to acquire data repeatedly.
Press this key again to stop acquisition.
Single Press RUN/STOP to acquire one waveform.
Triggered Continuous Press RUN/STOP to acquire data every trigger
event.
Single Press RUN/STOP to acquire one waveform every

trigger event.

Stop and Show Results  Instead of thd(RUN/STOP key, you can stop data acquisition by pressing the
Stop and Show Resultside key in the Trig menu when the measurement mode
is Real Time S/A, Demod, or Time. However, there is the following difference in

function:

m  Pressing thQUN/STOP key to stop data acquisition: The block data
acquired at the moment of pressing the key is discarded and the measure-
ment results are shown for the previous block of data.

®  PressindglRIG — Stop and Show Result$o stop data acquisition: Shows
measurement results even for the block of data acquired at the moment of
pressing the side key, which might not fill a whole block.

In either case, preS8UN/STOP again to restart acquisition.
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Seamless Acquisition
The frame data is acquired every designated time. The interval between one
acquisition and another is called a “frame cycle,” as shown in Figure 3-58.
Frame length

A A

( Frame 0

} ‘ Frame 1

\ } ; Frame 2

\ \ ‘

} ‘ ‘ .....

‘ } } Time

| Frame cycle ‘ \

Figure 3-58: Frame cycle

If the frame cycle is longer than the frame length, time gaps appear between
frames. The shorter the frame cycle, the more precisely you can observe the
spectrum waveform variation in time. You can acquire frames without gaps when
the span setting is below 10 MHz. Acquiring frame data without a gap is called
Seamless Acquisition. See Figure 3-59.

Seamless acquisition Frame 0

Frame 2

|
|
\
\
|
|
|
; Time
|

Figure 3-59: Seamless acquisition

When the span is set greater than 10 MHz, one display frame is reproduced from
multiple acquired frames and the frame cycle becomes meaningless. Refer to
Vector Sparon page 3-65 for details.
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Time Parameters (Real Time S/A, Demod, and Time Modes Only)

Time Parameters in
Real Time S/A Mode

Time Parameters in
Demod and Time Modes

3-92

In Real Time S/A, Demod, and Time modes, you must set timing the parameters
described below (see Figure 3—60). For procedures to set these parameters, refer
to Setting Analysis Range for the Main Viewpage 3—-29 anSletting FFT

Processing Range for the Subviewpage 3—-31.

The Timing menu in the Real Time S/A (real-time spectrum analysis) mode
contains the following items:

Acquisition Length. Sets the time length to acquire one block (= M frames). The
acquisition length is calculated using this equation:

(One block acquisition length) = K(One frame acquisition length)
where M is the number of frames in a block.

One frame acquisition length is determined by span internally. For details, refer
to Table A-10 on page A-8 ikppendix A: Specifications.

Spectrum Offset. Specifies the number of the frame in the spectrogram to display
the spectrum. The latest frame is number zero. Older frames have larger negative
numbers.

The Timing menu in Demod (modulation analysis) and Time (time analysis)
modes contains the following items:

Acquisition Length. Same as above in the Real Time S/A mode.

Acquisition History. Specifies the number of the block to display and analyze. The
latest block is number zero. Older blocks have larger negative numbers.

In most cases the analyzer retains previous acquisitions. You can view previous
acquisitions by selecting the acquisition history by block number.

Spectrum Length. Displays the time length for FFT processing of the spectrum
displayed in the subview. It is equivalent to one frame acquisition length
determined by Span/RBW/FFT points setting.

Spectrum Offset. Sets the beginning of Spectrum Length with respect to the
trigger output point.
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Analysis Length. Sets the time length of the analysis range in the block specified
with Acquisition History.

Analysis Offset. Sets the beginning of Analysis Length with respect to the trigger
output point.

typically 1024 data points

One frame o—o—o—o—o—o—o—o—o—o— ---- -o-o-o-o-o-o—o—o—o—o Time —
M frames = 1 block \ / Frame number ——
| Wy | - |~ | 2 | 1t ] o |

AchIsmon Leng!h

N N Block number —

-IN-1) | -(N-2)

Acquisition History
FFT start point

|«—— Spectrum Offset Spectrum Length >

Demod and Time 7T T T T 7777
modes only /  Subview display

/|
\ A Y Y Y Y Y N N N \
NN, Vel vwdislay NN\
<— Analysis Offset —>r~——— Analysis Length ——>|
Trigger output Analysis start point

Figure 3-60: Timing parameters
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Trigger determines when to stop data acquisition and display measurement
results. Use the Trig menu to set trigger.

AMPLITUDE

This section describes the following trigger parameters:

(T MEASUREMENT i [

FREQUENCY/
CHANNEL

— TRIG
controls trigger.

Mode: Selects free run or triggered acquisition.

Repeat: Determines whether to acquire data continuously or singly.
Source: Selects a trigger signal source.

Level: Sets a trigger level.

Slope: Selects the rising or falling edge of a trigger signal.

Position: Specifies a trigger position.

A “T” mark that indicating a trigger output is displayed on the overview in the
Demod and Time modes. Refer to page 3—102 for information about displaying
the trigger output.
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Setting Trigger
Trigger Mode
Repeat Mode
Trigger Source
3-96

Use the Trig menu to set up a trigger. Pres§ R key on the front panel and
set the parameters using the following menu items.

NOTE. Except for the Repeat menu item, the trigger menu is available any time
the measurement mode (Mode) is set to real-time spectrum analysis (Real Time
S/A), modulation analysis (Demod), or time analysis (Time).

Press théMode... side key to select a trigger mode.

The trigger mode determines whether to acquire data with or without triggering.
The concept is illustrated in Figure 3—-61 on page 3-97.

Free Run. Acquires and displays waveform without triggering. Press the
RUN/STOP key to start data acquisition. To stop the acquisition, press the
RUN/STOP key again.

Triggered. Set the trigger conditions (level, slope, and position) before starting
data acquisition by pressing tR&JN/STOP key. When the trigger occurs, data

is acquired and displayed. To force data acquisition to stop when the trigger does
not occur, press tHRUN/STOP key again.

Press th&kepeat...side key to select a repeat mode.

Continuous. Acquires and displays waveforms repeatedly. Acquisition data will
be overwritten while waiting for a new trigger event. Use the Single setting if
you need to examine or reanalyze the measurement results. The concept is
illustrated in Figure 3—61 on page 3-97.

Single. Acquires and displays one waveform.

The trigger source setting is available when the trigger mode is Normal. Press
the Sourceside key to select the trigger source as follows.

Level (Full BW). Default Uses the internal IF (intermediate frequency) signal of
the analyzer as the trigger source. The Trigger Level and Position can be set.
Refer to page 3—-99 for information about the IF trigger.
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External. Uses the external signal input from the TRIG IN connector on the rear
panel as the trigger source. The Trigger Slope and Position can be set. For the
specification of the external trigger, refer to page A-10.

Free Run / Continuous Data i Data i Data i
acquisition Display acquisition Display acquisition Display
Time
Free Run / Single Data i Data i Data i
g acquisition Display acquisition Display acquisition Display
- Time
Press the RUN/STOP key Press the RUN/STOP key Press the RUN/STOP key
Data acquisition
Triggered / Continuous Display Display Display
§ f "
T T T Time
Trigger Trigger Trigger
Triggered / Single Data acquisition Display Data acquisition Display
7T T J Dl T Tlme
Press the Trigger Press the Trigger
RUN/STOP key RUN/STOP key

Figure 3-61: Acquiring and displaying data by Trigger and Repeat modes

Trigger Level

The trigger level setting is available when the trigger mode is Triggered and the
source is Level or Power. Press tlevel side key to set the threshold value.

Range: 1 to 100% in 1% step (100% means full scale of the internal A/D output)

For the external trigger, the trigger level is fixed internally. For specifications of
the external trigger, refer to page A-10.
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Trigger

Trigger Slope  The trigger slope setting is available when the trigger mode is Triggered. Press
the Slopeside key to make a selection. The following selections are available
(see Figure 3—-62):

Rise. The trigger occurs at the rising edge of the trigger signal.
Fall. The trigger occurs at the falling edge of the trigger signal.

Rise and Fall. The trigger occurs at the rising edge of the trigger signal to acquire
the first block, and at the falling edge to acquire the next block. The rising and
falling edges alternate at each block acquisition.

Fall and Rise. The trigger occurs at the falling edge of the trigger signal to acquire
the first block, and at the rising edge to acquire the next block. The rising and
falling edges alternate at each block acquisition.

Trigger level — — — — - — ——— — — — — — — —

Trigger occurs
Rise % Fall

Figure 3-62: Trigger level and slope

Trigger Position  Set the trigger position using the Position side key when the trigger mode is
Triggered. The trigger position is the position of the trigger represented as a
percentage of one block. For example, if you set the trigger position to 50%, the
trigger occurs at the center of the block, as shown in Figure 3—-63.

1 block
—> Time
<—— Position setting —>T
Trigger occurs Acquisition completed

Figure 3-63: Trigger position
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IF Trigger

This section describes the IF trigger function, which operates when the trigger
source is set to Level (Full BW). The IF trigger function monitors the level of
signals that pass through the IF filter and generates a trigger when the level
exceeds the threshold.

Setting a Trigger Level  When IF trigger is selected, the trigger level can be set in the range of 1 to 100%.
The full scale of the internal A/D converter is considered as 100%. This is
almost equivalent to the set value of reference level. For example, if the
reference level is set to +3 dBm, 3 dBm becomes the full scale of the A/D
converter. If the trigger level is set to 100%, a trigger will occur when a signal
with a level higher than 3 dBm is applied.

The Figure 3-64 shows the relationship between trigger level set values and
signal power that causes a trigger to be generated when the reference level is
+3 dBm and the input signal is a single sine wave. If the trigger level is set to
50%, the amplitude of —6 dB from the reference level corresponds to the signal
power that causes a trigger. That is:

+3 dBm (reference level) — 6 dB = -3 dBm

Amplitude
@B) g /

0 10 20 30 40 50 60 70 80 90 100
Trigger level (%)

Figure 3-64: Trigger level vs. Amplitude (reference level = +3 dBm)
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Time and Frequency  The trigger level to be set with IF trigger is based not on the power of the signal
Domain Waveforms in the frequency domain but on the level of the signal in the time domain. Note
that the relationship between signal power and trigger level varies with the input
signal waveform.

A waveform made by adding sine waves of 1 Hz, 3 Hz, and 5 Hz as shown in
Figure 3—65 is given as an example. Figure A shows waveforms of 1 Hz, 3 Hz,
and 5 Hz respectively, and the size is 1. Figure B shows the waveforms when the
above signals are added. You can see that the voltage at the largest peak is more
than twice the voltage of the original signals. On the frequency axis of Figure C,
only signals of size 1 are generated at 1 Hz, 3 Hz, and 5 Hz. The IF trigger
compares the waveform peak in Figure B with the trigger level set value. The
level is therefore different from the power level of each frequency component on
the spectrum (Figure C).

Amplitude 1 — Amplitude
>( Y’\ /\ s Ln N
05 / \

0 \ / / Add waveforms ; \/ /\ \/
CTVNI Y = AvA

L LU NNUA . VEREY

0 05 1 Time (s) 0 05 1 Time (s)

Figure A: 1 Hz, 3 Hz, and 5 Hz sine waves Figure B: Added waveform of 1 Hz, 3 Hz,
and 5 Hz sine waves

Amplitude 2

0
01 23 4 5 6 7 8 9 10 Frequency (Hz)

Figure C: Spectrum of Figure B

Figure 3-65: Waveforms in time domain and in frequency domain
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The IF trigger always observes the signal level of the IF bandwidth of approxi-
mately 15 MHz to determine trigger generation. Even if the span is

1 MHz, the bandwidth of approximately 15 MHz is the detection target of IF
trigger. Note that, as shown in Figure 3—66, any signal exceeding the trigger
level other than the range of 1 MHz of span activates the IF trigger even if no
signal exceeds the trigger level within the range of 1 MHz of span.

Trigger level — — — —

15 MHz (IF trigger detection range)

=

1 MHz span

Figure 3-66: IF trigger detection range
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Trigger Output Indicator

3-102

Overview

In the Demod (modulation analysis) and Time (time analysis) modes, “T” is
displayed in the Timing field on the overview, indicating the trigger output

timing (see Figure 3-67). The trigger is actually output in the trigger mode of
Triggered. In the Free Run mode, “T” is used as a reference point for setting the
Timing parameters. The trigger output timing is determined by the analyzer
hardware so that you cannot change it. For the external trigger, it coincides with
the timing of the trigger occurrence. In other cases, there is no relationship
between the timing of the trigger occurrence and that of the trigger output.

0
dBm

10
dB
fdiv

-100
dBrm
Timing:

@)
Start: -51.2 my Scale: 5.12 ms/div

— Time

“T” indicates the trigger output timing.

Figure 3-67: Trigger output display

When you connect the trigger output to other instruments, use the TRIG OUT
connector on the rear panel ($&sar Panebn page 2-3). The output specifica-
tion is: H level >2.0 V, L level <0.4V, and output current <1 mA.

RSA2203A & RSA2208A User Manual



./ |
Trace Comparison Display and Average Function

In the spectrum analysis (S/A mode), you can display two traces concurrently on
screen. Trace 1 is displayed in yellow and Trace 2 in green (see Figure 3—-68).
The trace can be averaged for noise reduction. You can save waveform data in

files, and load them as Trace 1 or 2.

NOTE. Trace comparison display and average function are available in the

spectrum analysis (S/A) mode except real time (Real Time S/A).

Barkac: 75.35EHc
FI.009dEm: (=L1I0.0T4E8m He)

Ay

Centac: A0TAED

|| Trace 1 (yellow)
Waveform currently being acquired

|

[ Trace 2 (green)

'I-'l P Averaged waveform
! ‘H.r*-""a’\».\

o
e AP

Spmr: 100kHE

Figure 3-68: Comparison display of Trace 1 and 2

The main topics in this section are:
m  Displaying Trace 1 and 2

®m  Averaging waveform

®  Saving/Loading waveform data

m  Trace compression display
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Displaying Trace 1 and 2

Trace 1 and 2 are controlled using the Trace/Avg menu. Only Trace 1 (yellow) is
displayed by default.

RBW/
FFT
[TFX\\,%E% TRACE/AVG controls Trace 1 and 2.

MEAS
SETUP

{ AMPLITUDE

N/ N/

e

1

{ MEASURE

Use the following steps to select the trace:
1. Press thdRACE/AVG key on the front panel.

2. Press thé&elect Traceside key to select the trace (1 or 2) to be controlled.
For example, to control Trace 2, sel2ct

3. Press thdrace 1(or 2) side key to select the display method:
®  On. Turns on the selected trace.

m  Freeze.Stops updating waveform display to fix the screen for a
waveform, but data acquisition and measurement continue.

m  Off. Turns off the selected trace.
4. Press th@race 1(or 2) Type...side key to select the trace type:

®  Normal. Displays the waveform without averaging.

NOTE. For information about Average, Max Hold and Min Hold, refer to
Average Typeon page 3-106.

m  Average.Averages the selected trace.
®  Max Hold. Retains the maximum value at each data point of waveform.
®  Min Hold. Retains the minimum value at each data point of waveform.

5. Repeat steps 2 through 4 for Trace 1 and 2.
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Averaging the Waveform

The averaging technique is generally used to average and reduce the noise of the
waveform. The average function includes the peak hold, which maintains the
maximum and minimum values as well as the averaging process.

Setting the Average  Press th@ RACE/AVG key to perform the average function.

You can control the average function using the following side keys:

Select Trace. Selects the trace to be controlled: trace 1 or 2.

Trace 1/2 Type... Selects the type of processing for the selected trace. Refer to
Averaging Typ®n page 3-106.

®m  Average.Averages the selected trace.

®  Max Hold. Retains the maximum value at each data point of the waveform.
®  Min Hold. Retains the minimum value at each data point of the waveform.
Number of Averages. Specifies how many traces are accumulated to create the

averaged value. Range: 1 to 100000 (default: 20).

Averaging is controlled in two ways as shown in Table 3-14.

Table 3-14: Averaging method

Data acquisition Average type | Number of Averages

Free run Exponential Continues the average with an exponential

(Continuous mode only) | RMS weighting applied to old values using Number of
Averages as the weighting factor.

Triggered and RMS Averages traces accumulating up to Number of

Single mode Averages, then stops the acquisition until the next
trigger event occurs.

Reset Average. Causes trace accumulation to start over.
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Average Type  There are four averaging types as follows, where these variables are used:

X(ph: Display data for thethframe
x(ph: Active data for the i frame

P: Frame point

N: Value of “Number of Averages”

RMS. Root-mean-square. Used when acquiring data in single mode. N frames
average, then the acquisition stops.

X(P)n = X(D)s for:n=1
X(p)n = (1) x X(’r),)"‘l X for:2=n=N
X(p)n = X(P)y for:n>N

Exponential RMS. Exponential root-mean-square. Used when acquiring data in
continuous mode. Continuous averaging weights older sweeps so that they have
a progressively smaller effect on the average.

X(P)n = X(P)n for:n=1
X(p)n = (1) x X(l;)"’l * X(P)n for:2<n=N
X(p), = (N-1)x X/ilp)n_l + X(P)n for:n >N

Max Hold. Displays only the maximum value at each data point.

X(0)n = X(O)n for:n=1

X(p), = max(X(p),_, x(P)s) for:n =2

Min Hold. Displays only the minimum value at each data point.

X(P)n = X(P)n for:n=1

X(p)n = min(X(p) . X)) for:nz2
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Averaging Example  This section shows how to use averaging and the compared display.

Performing Averaging. Average and display Trace 1.
1. Display the spectrum of the measurement signal.

2. Pause data acquisition to simplify the operation. If you are acquiring the data
in the continuous mode, press REN/STOP key to stop the acquisition.

Press th& RACE/AVG key on the front panel.
Press th&elect Traceside key to seledt
Press thdrace 1 Typeside key and seleétverage for example.

Press thé&lumber of Averagesside key and s&4 for example.

A L S

Press th&RUN/STOP key to acquire data.
8. Press th&Reset Averageside key to perform averaging again.

The averaged waveform is displayed on screen (see Figure 3—69).
The average count is indicated in the right top portion of the screen.

FRACE | WYL
i oy L0 M el 500 e Cireenl - Rl |
‘l-|n'|:h|'-'|.-..| ¥ 100 ke Troi 11 | ovarsaps 0 Belect Trace
Trpidt Az 206 Trace 2 (06 -<— Select Trace
1 2 Selects Trace 1 or 2 to control.
i Trace 1
B Average count ~— Trace 1 (or2)
e Freese | OF || Selects the display method.
Trace 1 Type.
-~— Trace 1 (or 2) Type
{emrage Selects the trace type (Average here)
Prmbver OF .
duwerages = <— Number of Averages
I Sets how many traces are accumulated
10
con Fessl fwerag® | < Reset Average
= Restart averaging
Ciisgalery
Dhabast thow...,
T
Load Traoe
nal
- )
Cordr: D06 Pl st 1000 b Hy S Traos

Speciriam Anahyrer Sesss et O B rawnber OF Bseracpss; -4

Figure 3-69: Displaying an averaged waveform
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Compared Display. Display Trace 1 as a normal spectrum and Trace 2 as the
averaged waveform concurrently, and compare them.

1.
2.
3.

Display the spectrum of the measurement signal.
Press th@RACE/AVG key on the front panel.
Display Trace 1 as a nhormal spectrum.

a. Press th&elect Traceside key to seledt

b. Press thdrace 1 Type...side key and selebtormal.
Display Trace 2 as the averaged waveform.

a. Press th&elect Traceside key to sele@

b. Press thdrace 2 Type...side key and seleétverage, Max Hold or
Min Hold .

The waveform currently being acquired (trace 1 in yellow) and the averaged
waveform (trace 2 in green) are displayed together.

Figure 3—70 shows an example of the concurrent display of the ordinal spectrum
and its Max Hold waveform.

£ Trace 2: averaged waveform
(This figure shows an example of Max Hold)

.I-'.-.' L,

<—— Trace 1: ordinary spectrum waveform
} (This figure shows an example of a digitally-
modulated signal)

S : B0 PR Ao 200 ke

Figure 3-70: Compared display
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Saving/Loading Waveform Data

You can save the waveform data currently being acquired in a file, and load the
saved data as trace 1 or 2.

Saving aTrace  Save Trace 1 or 2 in a file.
1. Press th@RACE/AVG key on the front panel.
2. Press thé&elect Traceside key to select Trace 1 or 2.

3. Press th&ave Traceside key and select the destination file.
For information about file operations, refer to page 3—-125 and subsequent
pages.

Loading a Trace  Load Trace 1 or 2 from a file.
1. Press th@RACE/AVG key on the front panel.
2. Press thé&elect Traceside key to select Trace 1 or 2.

3. Press thé.oad Trace side key and select the source file. (The trace is
automatically frozen.) For information about file operations, refer to
page 3-125 and subsequent pages.
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Trace Compression

Although waveform data are acquired as 1024 points per frame, the acquired data
are displayed after being thinned out and compressed due to the limitation of the
number of pixels on screen. The compression method and the procedure to select
the method are described in the following section.

Relation between Frame, = One frame contains FFT points (1024) of data. Part of the data in the frame is
Bin, and Pixel  invalid for the calculation. This instrument discards invalid data and displays
only valid data. Valid data are called “bin”. The number of bins depends on the
span and the number of FFT points as shown in Table 3-15.

Table 3-15: Number of bins (FFT points: 1024)

Span Number of bins
2 MHz or less 641
5MHz 801
10 MHz 801
20 MHz (Baseband only) 801

The number of bins is valid in all modes except Scalar mode. The number of
bins is meaningless in Scalar mode because it uses several physical frames to
display data. Generally, the following calculations are used:

Frequency bandwidth of one bin = (Sampling rate)/(Number of FFT points)
Number of bins = (Specified span)/(Frequency bandwidth of one bin) +1

The sampling rate varies depending on span. Refer to page Appamdix A:
Specificationgor more details.
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Compression Method  Generally, because the number of horizontal pixels on screen is smaller than the
number of bins, bin data is compressed according to the number of pixels on
screen when they are displayed (see Figure 3—71).

Data displayed on screen O O
(corresponds to each pixel) T f ﬁ f ﬁ f ﬁ Compress

Bin i A L N N S
O-O-O-O-0-O0-0-0- 0000000000000

| i |

‘<— Invalid data %<— Valid data —»‘4— Invalid data %

Frame

Figure 3-71: Relationships between frame, bin, and pixel

There are three types of compression methods:
Max, Min, and Max-Min (see Figure 3-72).

Selecting Compression ~ Max is the most commonly used compression method. Max-Min is used in the
Method time domain waveform display in the DEMOD mode. (The compression method
is always set to Max on the spectrogram view in three-dimensional modes.)

You can select the compression method using the following steps in S/A mode:
1. Press th@RACE/AVG key on the front panel.

2. Press thd®isplay Detection...side key and seledax, Min, or Max-Min .

NOTE. Display Detection determines how to deal with data between spectrum
display points. The analyzer performs RMS detection using the linear A/D
converter regardless of the Display Detection setting.
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Max Acquired data points
Acquires the maximum value of data points
corresponding to each pixel.

N N N N N

Pixel data on screen

Min Acquired data points
Acquires the minimum value of data points
corresponding to each pixel.

Pixel data on screen

Max-Min Acquired data points
Acquires the minimum and maximum values of
data points corresponding to each pixel.

Pixel data on screen

Figure 3-72: Compression method for displaying the waveform
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Marker Operation and Peak Search

Marker Operation

The marker moves on a waveform to measure amplitude or frequency. One or
two markers can be displayed on the screen. There is another measurement
method, which uses the reference cursor together with the marker. The marker is
also used for peak search. For information on the band power marker used in the
spectrum analysis, refer 8pectrum Analysis (S/A mod®) page 3-1.

These items are explained in this section:
m  Marker Operation

m Peak Search

Operate the marker with the Markers menu.

MARKERS
<— SELECT selects the active marker.

SLIES

@"A."L(Eﬂ { v } [Méﬁ'ﬁﬁﬂh MARKER SETUP sets the behavior of the markers.

One or two markers can be displayed on the screen.

®m  Single marker mode
One marker (called Marker 1) indicated by"“moves on a waveform. It is
used to measure absolute values.

m  Delta marker mode
Two markers (called Marker 1 and 2) indicated by and “$” move on a
waveform. ‘1" and “$” represent an active and a fixed marker, respectively.
They are used to measure relative values.

NOTE. If multiple views are displayed on one screen, before operating the
markers, press the VIEW: SELECT key on the front panel to select the view in
which you want to operate the markers. The selected view is enclosed by a white
frame.
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Measuring with a
Single Marker

To measure amplitude or frequency with a single marker, follow these steps:

Press thtMAKER SETUP key on the front panel.

2. Press théMakers side key to sele@ingle

Only Marker 1 is enabled.

Note that theMarker X Position menu item is already selected.

3. Rotate the general purpose knob (or enter the value using the numeric
keypad) to move the marker to the measurement location.

The marker readout is displayed in the top left portion of the screen (see

Figure 3-73).

Imbl oyt [F25A, IENA,

Freguency: 10K M el il e
e i5 kHr Trawse 0 (Fkoral)

Lrgeiat firne 0 = Traaow 2 (06

4Bm

Marker 1 ———=[A

]
im

Cordir; 100 P

Speciriam fmaherer: Mo meemend) CIF

Figure 3-73: Measurement with a single marker
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Measuring with the  To measure differences in amplitudes or frequencies using the delta marker,
Delta Marker  follow these steps:

1. Press thiMAKER SETUP key on the front panel.
2. Press théMakers side key to seleddelta.

Marker 1 and 2 are displayed, with the two markers overlapping each other.
Select Marker is set tol (Marker 1) by default.

Note that theMarker X Position menu item is already selected.

3. Rotate the general purpose knob (or enter the value using the keypad) to
move the active marker to the reference point.

4. Change the active marker by pressingSk&ect Marker side key to
select2.

5. Rotate the general purpose knob (or enter the value using the keypad) to
move the active marker to the measurement point.

As shown in Figure 3—74, the marker readout is shown in the top left portion
of the screen:

(Delta marker readout) = (Marker 1 readout) — (Marker 2 readout)

I Delta marker measurement value N - e

= (Marker 1 readout) - (Marker 2 readout) Readout of the selected marker ~ “emsal - Bosck
y Select Marker
~<—— Select Marker
. mEm Selects the active marker.
m ke % Posil
AFm i)
—
& <— Marker 1 ~<— Markers
_Off | Single Do | Here selects Delta to enable
i Marker 1 and 2.
o Marker ¥
tl;': Marker 2 Beferance Cursor
(13
=]
(&1

Speciram Anabprer: Yeesereemerd O B ek er X Posilson (L)

Figure 3-74: Using the delta marker to take measurements
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Measuring with the
Reference Cursor

1.
2.

The reference cursor is another way to measure relative amplitude or frequency.
The reference cursor is positioned with the marker and fixed on the screen.

Press thtMAKER SETUP key on the front panel.
Press théMakers side key to sele@ingleor Delta.

Press théarker X Position side key and rotate the general purpose knob
(or enter the value using the keypad) to move the marker to the reference
point.

Press th&keference Cursor to Marker X side key to display the cursor at
the marker position.

Demod and Time modes only:
On the overview, you can also place the reference cursor at a trigger output
position with theReference Cursor to Triggerside key.

Press théarker X Position side key and rotate the general purpose knob
(or enter the value using the keypad) to move the marker to the measurement
point.

IEE=EY Active marker readout relative i | PausE  JESUEEEIRSET
Frequs 10 the reference cursor Pl Reference cursor readout ~ Fsmiesl - ek
S T 12 (1 Belect Marker
& Trivce 2 [ ~<— Select Marker
Fef: a0 M 1 2 Selects the active marker for which
m B0 B {0085 B Marker ¥ Positl = the marker readout is displayed.
ABm {Hz) -
—
-
Marker 1 o Doeken
Referace
Marker 2 o Marker X ~<—— Reference Cursor to Marker X
2 Enables the reference cursor.
Y Beferance Cursor
ol ~—— Reference Cursor Off
Turns off the reference cursor.
e s s Wlarioer
(4113
Step Siew
d_"!l:lnr.l-u'ﬂ i)

iZ

Reference cursor

Speciram Anabprer: Yeesereemerd O

B Farker )0

sl e | L

Figure 3-75: Measurement with the reference cursor
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As shown in Figure 3—75, the marker readout relative to the reference cursor is
shown at the top left portion of the screen for the active marker selected using
the Select Marker side key.

To turn off the reference cursor, press®Reference Cursor Offside key.

Changing the Trace  Use the following steps to change the trace on which you operate the marker
when displaying two traces on a view. Trace 1 is displayed in yellow and Trace 2
in green.

In the S/A (spectrum analysis) mode, two traces are shown when Trace 2 is
turned on using the TRACE/AVG menu.

In DEMOD (modulation analysis) mode and TIME (time analysis) mode, two
traces are shown in 1Q vs. Time view (I level vs. time and Q level vs. time).

1. Press thiMAKER SETUP key on the front panel.
2. Press th&o to page 2 (of 2)bottom) side key to show the next menu page.

3. Press théssign Marker X to Trace side key to select Tradeor 2, as
shown in Figure 3-76.

The marker moves to another trace with the same horizontal position.

Inlelrumis R5& I7THLE 1 hidt4 Pl 12 Nl [ LR

Freuency: 0 HH: MW snee el Bk

S 0 kHE T Bz Frsars)
It Aibi: 20 B Teaoe 2= (Pdormal] Al Msrhers Off
labosr: S SR TS MR
g Lo L P S —
- =, B 16384 B o Wb
Em The marker moves to another trace o Trace < Assign Marker X to Trace
with the same horizontal position. - Selects the trace to place the marker.
r] Peak Search
Freg. Theeshald
l / Trace 1 |+ |
T I
-.I - J I.
10
-
/ Trace 2
1
il ] =
=100 1
B

Gt page 1 (of
21

Cearvar; BCH P S 1001 kH

Speciram Anabprer: Yeesereererd Ol

Figure 3-76: Changing the Trace
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Interlock of the Markers  When you display multiple views on one screen, markers displayed in those
views interlock each other.

Figure 3—77 shows a concurrent display of the spectrum and the spectrogram. If
you move the marker to the left on the spectrum, the marker on the spectrogram
moves to the left in accordance with that movement. Conversely, if you move the
marker on the spectrogram to the left, the marker on the spectrum moves to the

left.
Pl /95 SRR M
27135 dEm
[ k]

1 ad
span: 100 ke

Markers interlock

s 10 ks

Figure 3-77: Interlock of markers
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Peak Search

Functions of the Peak
Search keys

PEAK
Positions the marker to the highest
peak signal.

The peak search function searches for the peak on the waveform and moves the
marker to the peak position. Use PEAK and marker left/right/up/down
() A V) keys on the front panel for peak search.

A
00
v

The peak search keys have the following functions (see Figure 3-78):

PEAK Positions the marker to the highest peak signal.

| Moves the marker lower in frequency to the next signal.
> Moves the marker higher in frequency to the next signal.
A Moves the marker higher in amplitude to the next signal.
\ 4 Moves the marker lower in amplitude to the next signal.

“ N
JZHJLM m
< >

Moves the marker lower in frequency to Moves the marker higher in frequency to
the next signal. the next signal.
-7 A
[ T
@ ﬂ
Moves the marker higher in amplitude to Moves the marker lower in amplitude to
the next signal. the next signal.

Figure 3-78: Functions of the peak search keys
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Setting the Minimum  The definition of “next” can be set in the MARKER SETUP menu using the
Jump of the Marker  following parameters:

Peak Search Freq. Threshold. S/A mode onlySets the minimum frequency jump
that should be made when selecting the next signal to the left/right/up/down.

Peak Search Hor. Threshold. Demod and Time modes orBelects the minimum
horizontal jump that should be made when selecting the next signal to the
left/right/up/down.

For example, when Peak Search Freq. Threshold is set to 1 kHz, the next peak is
recognized if it is 1 kHz or more distant from the first peak (see Figure 3—79).

Example: Peak Search Freq. Threshold = 1 kHz

The marker moves higher in
\e\quency to the next signal.

Not recognized as a peak

WA NAMA A

—>| 1kHz ~—
Figure 3-79: Setting the minimum frequency jump

Use the following steps to set the minimum jump:
1. Press théMAKER SETUP key on the front panel.
2. Press th&o to page 2 (of 2)bottom) side key to show the next menu page.

3. Press either of the following side keys depending on the measurement mode
and then set the minimum jump:

m  Peak Search Freq. Thresholdn the S/A mode

m  Peak Search Hor. Thresholdn the Demod and Time modes
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Display Line

The analyzer provides a convenient method to determine whether a signal peak is
higher or lower than a specified level, or whether it falls within a specified range.

Use the LINES menu to control the display lines.

DISPLAY
MODE VIEW

[ S/A } [SELEC'I] {DEFINE]
[DEMOD} [SCALEJ {LINES}— LINES key controls the display lines.

MARKERS

e ) (4 T

The Display Line feature displays horizontal and/or vertical line(s) at the
position you specify.

Figure 3—80 shows one horizontal and one vertical line, Figure 3—81 shows two
horizontal lines, and Figure 3—-82 shows two horizontal and two vertical lines.
You can visually compare the signal amplitude and frequency of the lines.

NOTE. The display line is available only in the S/A (spectrum analysis) mode
except Real Time S/A.

There are two types of lines: horizontal line and vertical line. You can display
one or two of each line. You can display the horizontal and vertical lines
concurrently. The value at the position is indicated on the line.
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Values at line positions

3-122

Hacksc: 79200
. ITAdEm [= 1327 179400 Rl
1
b e

/

Horizontal line

-110

Ll ]
CEatac: AMAED

Figure 3-80: Horizontal and vertical line
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Figure 3-81: Two horizontal lines

Vertical line
id /
HF]
g LY

Span: I00kHD

Horizontal line (Dual)

Span: LOOkEdA:
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Hackmc: 71 I5EHo
BT dEe (= L21.755dEw He

dbm

i
EH]
1

°f
il

T
CEmkar: S0OAED Spme: 100kHA:

Figure 3-82: Two horizontal and two vertical lines

Horizontal Display Line
1. Press th&INES key on the front panel.
2. Press th&how Lineside key to seledtiorizontal .
3. Perform one of the following options.

®  When displaying one horizontal line:
Press thé&lumber Of Line side key to seledt.

Press thé.ine 1 side key and move the line using the general purpose
knob or the numeric input keypad.

®  When displaying two horizontal lines:
Press thé&lumber Of Line side key to sele@.

Press théine 1 side key and move line 1 using the general purpose
knob or the numeric input keypad. Line 2 moves in parallel.

Press thé.ine 2 side key and move line 2 using the general purpose
knob or the numeric input keypad.

Press th®elta side key and move line 2 using the general purpose knob
or the numeric input keypad. The delta value indicates the following
value: (value of Delta) = (value of line 2) — (value of line 1)

®  When turning off the horizontal line:
Press thé&lumber Of Line side key to seledtione
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Vertical Display Line

3-124

Press th&INES key on the front panel.
Press th&how Lineside key to seledfertical.
Perform one of the following options.

®  When displaying one vertical line:
Press thé&lumber Of Line side key to select.

Press theéine 1 side key and move the line using the general purpose
knob or the numeric input keypad.

®  When displaying two vertical lines:
Press thé&lumber Of Line side key to sele@.

Press théine 1 side key and move line 1 using the general purpose
knob or the numeric input keypad. Line 2 moves in parallel.

Press theine 2 side key and move line 2 using the general purpose
knob or the numeric input keypad.

Press th®elta side key and move line 2 using the general purpose knob
or the numeric input keypad. The delta value indicates the following
value: (value of Delta) = (value of line 2) — (value of line 1)

®  When turning off the vertical line:

Press thé&umber Of Line side key to seledtione
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File Operations

The instrument settings and waveform data can be saved in or loaded from files
on the hard disk or 3.5 inch disk. Figure 3—83 shows the 3.5 inch disk drive.

This section describes how to handle files, containing the following topics:

m  Using a Disk

File Type

®  Saving and Loading Files
m  Entering a File Name

m  Deleting a File

m  Making/Deleting a Directory

Using a Disk

You can use a 2HD (1.44 M bytes) or 2DD (720 K bytes) 3.5-inch disk formatted
for MS-DOS.

Disk drive ———

©
HH [[j Front

i

Figure 3-83: Disk drive (side panel)
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File Type
The analyzer can make files with the following extensions:

m  _STA (Status file)
A status file used to save all the current menu settings. You can save the
settings you frequently use and reset the analyzer any time by loading the
settings from this file.

® . IQT (Data file)
A file used to save time-domain waveform data acquired on the data memory
in the Demod (Modulation Analysis) and the Time (Time Analysis) modes.
I, Q, and T stand for in-phase, quadrature phase, and time domain, respec-
tively.

m  TRC (Trace file)
A file used to save Trace 1 or 2 in the S/A (Spectrum Analysis) mode. The
data in this file is loaded as the reference waveform in comparison displays
between Trace 1 and 2, for example.

m  .COR (Amplitude correction file)
A file used in the S/A (Spectrum Analysis) mode to save an amplitude
correction table. The data in this file is loaded when the amplitude correction
is performed. Refer to page 3-71 for the amplitude correction.

Saving and Loading Files
For saving and loading files, use tRAVE andLOAD keys on the front panel.

UTILITY

HELP PRESET

INPUT

LOAD LOAD recalls settings or waveform from a file.

CAL SAVE SAVE stores settings or waveform to a file.

SYSTEM PRINT

=,,.

Saving a File  Use the following steps to save settings or waveforms to a file. There are two
ways to save data to a file: using the preset file name and entering a new file
name. When you want to return to the previous menu, pre€atieel - Back
side key at any time.
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NOTE. You cannot save data in an existing file.

1. Press th&AVE key on the front panel.

2. Press one of the following side keys, depending on the type of data to save:

Table 3-16: File save operation

Meas. mode Side key Save content Ext.
S/A Save State Current instrument settings sta
(except Real Time) Save Trace 1 Trace 1 waveform trc
Save Trace 2 Trace 2 waveform trc
Save Correction Amplitude correction data .cor
Real Time S/A Save State Current instrument settings .sta
Save Data Acquired data in time domain Jiqt
Demod / Time Save State Current instrument settings .sta
Save Data... Acquired data in time domain iqt
All Blocks Data of all blocks
Current Block | Data of the block currently displayed
Current Area | Data currently shown in the main view

3. To enter a new file name, skip to step 5.

4. To use a preset file name, press$a@e tofile nameside key (see
Figure 3—84 as an example).

i
Sres b Tracel
Eorer o Troc Saves data to the preset file
(trace file in this example).
Bres: to Traced
T | J

Figure 3-84: Save to the preset file (lower right of the screen)
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There are three preset names for each file type as shown in Table 3-17.

Table 3-17: Preset file names

File type Save file name

State (.sta) StateA, StateB, StateC

Data (.iqt) IQDataA, IQDataB, IQDataC
Trace (.trc) TraceA, TraceB, TraceC
Correction (.cor) CorrA, CorrB, CorrC

The data is saved to the file with that name in the C:\My Documents folder.
The file extension is automatically added according to the file type.

5. To enter a new file name:
a. Press théolder... side key.

b. Select the destination folder using the following menu items (see
Figure 3—-85):

®  +Open Folderopens the selected folder.
m  Select Folderselects a folder.
m  —Close Foldercloses the selected folder.

®  Doneaccepts the selected file.

Imled promdts, B0, TR0 I I rdifley

Frogquency: 15 GH: [LI[LFTH 0 kHr Camcn| - Beach

S {0 i HE Tl 11 Tk
gt Abi: 2006 Trwe 21 (OF) +Ciper Foldior +Open Folder
i My CEmputer | Opens the selected folder.
W gl 3% Flapp (A iI
o —— SelectFolder = . select Folder
2l Wy Fitkarus - | Selects a folder using the knob.
B3 Progran Pk
F i -ChmeFolder | <— -Open Folder
g (09 | Closes the selected folder.

Done: -<— Done
Accepts the selected folder.

Figure 3-85: Selecting the folder
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c. After selecting the folder, press tBbeneside key to accept it. The list of
files in the selected folder appears, displaying only files with the same
extension as the file to be stored.

d. Press thé&ilenameside key (see Figure 3—86) and enter a file name
using the front-panel keypad. The file extension is automatically added.
Refer toEntering a File Namen page 3-132 for details about how to
enter the name.

Here, input “TRACEL” for example, using the front-panel keypad.

m  Press th@UV (number2) key once to select the letter “T” and then
press th&ENTER key.

m  Press th@ QRS (numberl) key three times to select the letter “R”
and then press tHENTER key.

m  Press théABC (number8) key once to select the letter “A” and then
press th&eENTER key.

m  Press théABC (number8) key three times to select the letter “C”
and then press tHeNTER key.

m  Press th®EF (number) key twice to select the letter “E” and then
press th&ENTER key.

®  Press th@QRS (numberl) key five times to select the letter “1”
and then press tHENTER key.

e. After entering the file name, press tBave File Nowside key
The data is saved to the specified file.

Imkdpumds FE5E OTA, Serems T Film

Fregency: 15 GH: R S0 kHz Camnl - Baach

S 10 HE Tromsi 12 (ke Frerisme

Drgidt Abte 20 6 Trace i (06 2 < Filename

fwvams | ae| Taow | muoken [Tz . Enters a file name.

= Trace A TR TR TRO Ak OREDD [TH

o s TR SIRE TRE Rie QRS0 135 Buve Flle®osww < Save File Now

RETIRAMIE AT A P _ Stores the data to the specified file.
Falder....
{1y ~<— Folder...
Dottt | Shows the selected directory

(“C:\My Documents” here).

Figure 3-86: Save to File menu
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Loading a File  Use the following steps to load settings or waveform from a file. There are two
ways to load data from a file: selecting the preset file and selecting a file by
name. When you want to return to the previous menu, pre€atieel - Back
side key at any time.

1. Press th& OAD key on the front panel.

2. Press one of the following side keys according to the type of data to load:

Table 3-18: File load operation

Meas. mode Side key Load content Ext.
S/A Load State Instrument settings sta
(except Real Time) Load Trace 1 Trace 1 waveform tre
Load Trace 2 Trace 2 waveform trc
Load Correction Amplitude correction data .cor
Real Time S/A, Load State Instrument settings .sta
Demod or Time Load Data Acquired data in time domain Jiqt

3. To select a file by name, skip to step 5.

4. To select the preset file to which you have saved data in step 4 on
page 3-127, press thead from file nameto load the data (see Figure 3-87
as an example). The file extension is automatically added according to the
file type.

NOTE. If you have not saved any data to the preset file that you select, the error
message “File name not found” appears on the bottom left of the screen.

Load from Traced

Load from frecefl - | 0ads data from the preset file
(trace file in this example)

Lo from Trace |

S J

Figure 3-87: Load from the preset file (lower right of the screen)
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5. To select an existing file, press thelder... side key. Select the folder
containing the file to be loaded. (For a file select procedure, see step 5 on
page 3-128.)

6. After selecting the folder, press tbeneside key to accept it.
The list of files in the selected folder appears.

7. Press th&elect Fileside key and then select the file from the list using the
general purpose knob.

8. After selecting the file, press thead File Now side key. See Figure 3-88.

The data is loaded from the specified file.

Imbeirumds FER8 23T,

Frocuency: B M (L [2H 50 kHr Carpnl - Bach

L e T 10 BHE Traasi 12 (kra) L]

It Az 208 T 2 (106 Select File =~ <«— Select File

frwwame | e Tapw | Mobex | | Selects a file using the knob.

o Trace & TR ENE TRO A DRS00 | T E

ol Trasa L TR GIKE THE e OSESEE0 L& 6 LosdFileowr  <— Load File Now

S Treear T = P T . e et K X | Loads the data from the specified file.
Falder...
(Criny ~— Folder...
Ooouments) | Shows the selected directory

(“C:\My Documents” here).

Figure 3-88: Load from File menu

NOTE. In the Real Time S/A, the Demod, and the Time modes, when you abort
data acquisition before it is completed, such as in a trigger-armed state, the last
data block is empty. Therefore, when you save all the blocks to a file and then
load the file, the waveform does not appear at first. If you have acquired
multiple blocks, select an old block to display the waveform.
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Entering a File Name

When you select the file or the directory from the list, the file name or the
directory name is displayed in the upper part of the screen.

Use the keypad on the front panel to input a file name (see Figure 3-89).

®B Oto9and “” keys are used to enter alphabetic characters, numbers,
punctuation and special characters indicated above each key. For example,
the 8 key inputs A, B, and C, as well as 8. Each time you press the key, the
selected character moves through the list: B - C - 8 ...

m  CAPS LOCK key toggles a character between uppercase and lowercase.
m  BKSP (backspace) key deletes the character just before the cursor.

m ENTER/NEXT key accepts the input character.

Alphanumeric keys
Select a character.

'

e ]
(o) (5 (o) m
PQRS  TUV ~— These keys are not available for entering a file name.
1) (2 (e ]

CAPS LOCK = ns/{dBm NEXT

@ m [@@ Enter/Next key

Accepts the input character.

|

CAPS LOCK key
(+ and - are not available)

Figure 3-89: Alphanumeric keypad
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Procedure  To enter a new name, SAMPLEL1, use the following steps:
1. Press thé&ilenameside key.

The cursor appears on the left end in the text box.

Filename

b ]

2. Press th®QRSkey on the keypad four times to enter “S”.

Filename

s ]

3. Press théBC key on the keypad once to enter “A”.

Filename

SA|

4. Press th&INO key on the keypad once to enter “M”.

Filename

SAM

5. Enter the remaining characters in the same way.

Filename

SAMPLEA1|

If you make a mistake, you can correct it any time before pressirtgntbe side

key by repeatedly pressiBIKSP (the backspace key) until the incorrect

character disappears and then typing the correct value. If you want to restart from
the beginning, press tligancel - Back(top) side key. You can also move the
insertion cursor using the general purpose knob or up/down keys.
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Deleting a File

You can delete a file using Windows, but not using the analyzer menu. Refer to
page 3-151 for information about using Windows with the analyzer. Refer to
Windows documentation for additional information about operating Windows.

Creating/Deleting a Directory

You can create or delete a directory using Windows, but not using the analyzer
menu. Refer to page 3-151 for information about using Windows with the
analyzer. Refer to Windows documentation for additional information about
operating Windows.
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File Format

This section describes the structure of the data file (*.1QT) and the trace file
(*.TRC).

Data File Format

File Structure  The data file normally consists of three blocks. You can add the date and time to
the end for data logging (see Figure 3-90).

Data file (*.1QT)

File header (text format)

Data block (binary format)

Correction data block (binary format)

Date and time (text format)

Figure 3-90: Data file structure

The file is normally created after data acquisition is complete. When logging
data is acquired continuously, a data block is added each time the data is
acquired.

In data logging, since the internal program adds data blocks while acquiring data,
when the program creates the file header, the date and time for the last frame is
not known. The program, therefore, adds date and time data to the end of the file.
If you examine the file size and find the date and time at the end, use them in
place of DateTime in the file header. Refer to DateTime on page 3—-139 for the
format of date and time.
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3-136

File Header

The number of frames ValidFrames (refer to page 3—-138) is not known at the
time the program creates the file header, so the internal program temporarily
writes ValidFrames=0. If the value of ValidFrames of the file header is 0,

examine the file size and calculate the true value of ValidFrames. In this case, the
correction data block is always added.

Details about each block are explained on the following pages.

The following is an example of the file header. Although Type is always written
at the beginning, the order of the other items is not fixed and some new items
may be added.

40416 Type=WCA380IQTNOTE: not RSA2208AQT but WCA380QT)
FrameReverse=0ff
FramePadding=Before
Band=RF3

MemoryMode=Zoom
FFTPoints=1024

Bins=801

MaxInputLevel=0

LevelOffset=0
CenterFrequency=7.9G
FrequencyOffset=0

Span=5M

BlockSize=40

ValidFrames=40
FramePeriod=160u
UnitPeriod=160u
FramelLength=160u
DateTime=2002/05/10@13:21:16
GainOffset=—82.3326910626668
MultiFrames=1

MultiAddr=0
|Offset=—0.0475921630859375
QOffset=0.12628173828125

The first character “4” indicates that the number of bytes of the file header is
expressed with four characters after the second character.

In the preceding example:
Number of bytes of the file header =1 + 4 + 0416 = 421
The number of bytes is therefore 421. Data starts from tH# hgge.
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Type. Shows the type of data. In the RSA2200A series, only this type is used:
m  WCA380IQT. The data block contains | and Q values in the time domain.

This type is called WCA380IQT for compatibility with the *.1QT file of the
WCAS300 series.

FrameReverse. Shows the frame order. This item is always Off in the RSA2200A
series. The following parameters are provided:

m  Off. Frames are stored in the order of acquisition. The last frame in the data
block is the latest acquired frame.

m  On. Frames are stored in the reverse order of acquisition. The first frame in
the data block is the latest acquired frame.

FramePadding. The analyzer adds dummy frames when acquired frames do not
fill BlockSize (block size). Figure 3—91 shows the dummy frames. The
FramePadding parameter is always set to Before in the RSA2200A series.

m  Before. Adds dummy frames before valid frames, but not in the first block.

m  After. Adds dummy frames after valid frames, but not in the last block.

Before After
Valid frame Valid frame
Dummy frame Dummy frame
Valid frame Valid frame
Dummy frame Dummy frame
Valid frame Valid frame

Figure 3-91: Adding dummy frames
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3-138

Band. Shows the frequency band that was set when the analyzer acquired the
data. It is necessary only when the analyzer reloads the data.

MemoryMode. Shows the memory mode that was set when the analyzer acquired
the data. It is necessary only when the analyzer reloads the data.

FFTPoints. Shows the FFT point setting that was set when the analyzer acquired
the data. This item is always 1024 in the RSA2200A series.

Bins. Shows the number of bins. The same value is also entebatsiof each
frame header of the data block (refeFtame Headeon page 3-140).

MaxInputLevel. Shows the reference level setting in dBm when the analyzer
acquired the data.

LevelOffset. Shows the level offset setting in dB when the analyzer acquired the
data.

CenterFrequency. Shows the center frequency setting in Hz when the analyzer
acquired the data.

FrequencyOffset. Shows the frequency offset setting in Hz when the analyzer
acquired the data.

Span. Shows the span setting in Hz when the analyzer acquired the data.

BlockSize. Shows the block size setting when the analyzer acquired the data.

ValidFrames. Shows the number of frames in the data block. This value divided
by MultiFrames represents the number of frames that are scanned and synthe-
sized into one frame.

FramePeriod. Shows the frame period setting in seconds. The actual period is
obtained by multiplying UnitPeriod (described below) by the difference of time
stamp ticks of each frame in the data block.

UnitPeriod. Shows the unit time in seconds of time stamp Ticks of each frame in
the data block.
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FrameLength. Shows the time in second necessary to acquire one frame.

DateTime. Shows the time when the analyzer acquired the last frame in a data
block. Change “@” to “ " (space) for display because files may have many “@”
characters.

GainOffset. Shows the gain offset. It is used for calculating the amplitude (refer
to page 3-141).

MultiFrames. Shows the number of frames in multi-frame mode. For example,
when MultiFrames = 20, scanning 20 times with a span of 5 MHz makes a span
of 100 MHz.

MultiAddr. Shows the last frame address in the multi-frame mode. The range is 0
to MultiFrames —1. MultiFrames —1 indicates that the data ends just at the end of
scans.

I10ffset. Shows the offset value of | data. It is used for calculating the data value
(refer to page 3—-141).

QOffset. Shows the offset value of Q data. It is used for calculating the data value
(refer to page 3—-141).

Data Block  Each data block contains several pairs of frame header and frame data (see
Figure 3—92). The number of pairs in a block is indicated by ValidFrames in the
file header. The frame order is determined by FrameReverse in the file header.

‘ Frame header ‘ Frame data ‘ A
‘ Frame header ‘ Frame data ‘
. Number indicated
by ValidFrames
‘ Frame header ‘ Frame data ‘
‘ Frame header ‘ Frame data ‘ )

Figure 3-92: Data block
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Frame Header = The frame header is defined by the following structure:

struct frameHeader_st {
short reservedl;
short validA;
short validP;
short validl;
short validQ;
short bins;
short reserved2;
short triggered;
short overLoad;
short lastFrame;
unsigned long ticks;

short reserved1. Internal use only.

short validA, validP, validl, validQ. These parameters indicate whether data of
amplitude, phase, | or Q (value converted into a two-byte signed integer) is
written.

m 0. Indicates that data is not written in the file.
m  —1.Indicates that data is written in the file.

There are seven combinations as listed in Table 3-19.

Table 3-19: Combinations of validA, P,1and Q

validA validP validl validQ
0 0 0 0

-1 0 0 0

0 -1 0 0

-1 -1 0 0

0 -1 0

0 0 0 -1

0 0 -1 -1

short bins. Shows the number of bins. It is the same as Bins in the file header.

short reserved2. Internal use only.
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short triggered. Indicates whether the frame is before or after the trigger.
m 0. Indicates that the frame is before the trigger (pre-trigger).

m  —1.Indicates that the frame is after the trigger (post-trigger).

short overLoad. Indicates whether an input overload occurred.
m 0. Indicates that the MaxInputLevel value in the file header was correct.

m -1 Indicates that the MaxInputLevel value in the file header was too low.

short lastFrame. The analyzer can divide its memory into
(100 framesX (40 blocks), for example. LastFrame indicates the last frame in a
block.

m Q. Indicates that the frame is not the last in the block.

m  —1.Indicates that the frame is the last in the block.

unsigned long ticks. Shows a time stamp using UnitPeriod in the file header (not
FramePeriod) as a unit time.

Frame Data A frame contains 1024 pairs of | and Q data in the time domain in order of data
acquisition.

Definition of Bin. The bin is defined by the following structure:

struct igBin_st {
short q;
short i;

¥
Definition of Frame. The frame is defined by the following structure:

struct igFrame1024_st {
struct igBin_st iq[1024];

h

Calculation of Data  All the data of amplitude, phase, | and Q are transformed to 2-byte signed
integers, and then written in the file.
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Correction Data Block

3-142

Amplitude. The amplitude is calculated using i and q in the IQT file using these
formulas:

i =i — IOffset
g = q — QOffset
Amplitude =10 *In(i *i + g * q) / In(10)
+ GainOffset + MaxInputLevel + LevelOffset [dBm]

Phase. The phase is calculated using i and g in the IQT file using these formulas:

i =i— 10ffset
g = g — QOffset
Phase = atan2(q, i) * (180 / Pi) [degree]

I, Q.1 and Q are calculated using i and q in the 1QT file using these formulas.

i =i— |0ffset

g = q — QOffset

IQScale = Sqgrt(Power(10, (GainOffset + MaxInputLevel
+ LevelOffset) / 10) / 20 * 2)

| =i*1QScale [V]

Q =q *1QScale [V]

The correction data block contains gain and phase correction data as one frame
of data block in the frequency domain. When this block is added, the amplitude
and phase are calculated using the following formulas. Be careful about the sign
for phase correction.

Amplitude = (Original data) — (Gain correction data/128) [dBm]
Phase = (Original data) + (Phase correction data/128) [degree]

Definition of Bin. The bin is defined by the following structure:

struct apBin_st {
short a;
short p;

h
Definition of Frame. The frame is defined by the following structure:

struct apFramel1024_st {
struct apBin_st ap[1024];

h
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Trace File Format

File Structure  The trace file consists of two blocks in the text format. Figure 3-93 shows the
structure and Figure 3—94 shows and example of a trace file.

Trace file (*.TRC)

File header (text format)

Data block (text format)

Figure 3-93: Trace file structure

# XNum=641 A
# XRightLabel=Span

# XStart=1.9995G

# XScale=1.0015625M

# XUnit=Hz

# ZNum=1

# YStart=-100 .
# XLeftLabel=Center ¢ File header
# UpdateAreas=1

# YUnit=dBm

# NBW=3.13180146596413k
# YMiddleUnit=dB

# YScale=100

# UpdatePosition=640
-100.875531204
-111.253515034
-101.342080442
-96.7588947616
-98.5946571418
-101.68696219
-97.8503895777
-100.806522438
-100.274828469
-95.8906131833
-97.9340093534
-101.366985559

AN

> Data block

[=NoNeNoleNeloNo oo N

Figure 3-94: Trace file example
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File Header  The following is an example of the file header:

# XNum=641

# XRightLabel=Span

# XStart=1.9995G

# XScale=1.0015625M
# XUnit=Hz

# ZNum=1

# YStart=—100

# XLeftLabel=Center

# UpdateAreas=1

# YUnit=dBm

# NBW=3.13180146596413k
# YMiddleUnit=dB

# YScale=100

# UpdatePosition=640

Each item is explained below.
“Required means that the item is prerequisite for displaying waveform.

XNum. Required Represents the number of data in the data block.

XRightLabel. Represents the label displayed on the right of the horizontal axis:
Span (span) when XLeftLabel is Center (center frequency), or
Stop (stop frequency) when XLeftLabel is Start (start frequency).

XStart. Required Represents the minimum (left) edge of the horizontal axis.
XScale. Required Represents the scale of the horizontal axis.

XUnit. Represents the unit of the horizontal axis: fixed to Hz.

ZNum. RequiredInternal use only: fixed to 1.

YStart. Required Represents the minimum (bottom) edge of the vertical axis.

XLeftLabel. Represents the label on the left of the horizontal axis:
Center (center frequency) when XLeftLabel is Span (span), or
Start (start frequency) when XLeftLabel is Stop (stop frequency).

UpdateAreas. Internal use only.
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YUnit. Represents the unit of the vertical axis: dBmpdBv, or W.

NBW. Specifies NBW (Noise Bandwidth) when setting FFT parameters, or RBW
(Resolution Bandwidth) when setting RBW parameters.

YMiddleUnit. Represents the unit of the vertical axis scale. Specify dB when
YUnit is dBm. For all other values of YUnit, the YUnit value is used.

YScale. Required Represents the scale of the vertical axis.

UpdatePosition. Internal use only.

Data Block  Pairs of a power value and a mask value are written in order, with a tab between
the power and the mask (see Figure 3—95). The number of lines is indicated by
XNum in the file header.

Power1 (tab) Mask 1
Power2 (tab) Mask2
Power3 (tab) Mask3

. Number indicated by XNum

PowerN (tab) Mask N
Figure 3-95: Data block

Part of the data block might look like this:

—100.875531204
—111.253515034
—101.342080442
-96.7588947616
-98.5946571418

[cNeoNeoNoNe)

For example, the first line indicates that the power is —100.875531204 dBm and
the mask value is 0.

Mask Value. The mask value represents whether to display the data.
m 0. Indicates that the data is displayed.

m 1. Indicates that the data is not displayed.
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Connecting to LAN

The analyzer is equipped with the standard LAN Ethernet interface. You can
share resources such as files or disks by connecting the analyzer to your network.

You can also control the analyzer from other PC via LAN. Refer to Programmer
Manual for more details on remote control.

Attaching a Cable

Figure 3—-96 shows the location of connectors on the side panel. The Ethernet
10/100BASE-T connector is located at the bottom. Attach a twisted-pair cable to

the connector.
|

[ =

10/100BASE-T connector

ol e

Figure 3-96: 10/100BASE-T connector (side panel)

If you reboot the analyzer after connecting to LAN, the analyzer recognizes the
network speed automatically and sets it to 10 Mbps or 100 Mbps.
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Network Settings

Sharing Resources

3-148

NOTE. The network settings are not done when the instrument is shipped from
the factory.

You can use the Network dialog box in the Windows 98 Control Panel to set
network parameters. You must set network parameters, such as an IP address, as
appropriate to your operating environment. Contact your system administrator

for information about setting these parameters. Refer to page 3—151 for operating
Windows 98.

If the analyzer is connected to LAN, you can share resources such as files and
disks on the network. To share resources, open the Properties dialog box for each
resource such as files and disks, and enter required information on the Sharing
tab. Figure 3—97 shows a setting example for sharing a folder.

Rza2200a Properties EHE

General  Sharng |

" Mot Sh
% Shared As:
Share Marne: |HSAzznm

Comment; I

Access Type:
% Read-Only
0 Ful
" Depends on Password

Pazzwords:

Fgad-Only Paszward: I

EullEeeess Easswand: I

o]

Cancel | Apply

Figure 3-97: Sharing settings dialog box
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Connecting USB Devices

The analyzer has two USB ports, which can accommodate the optional accessory
mouse and keyboard, and other USB devices such as printers. The analyzer USB
interface provides you with the following capabilities:

m  Perform 12 Mbps high-speed data communication.
m  Connect the USB device any time with no setup (plug & play).

m  Connect and disconnect the USB device without needing to power off the
analyzer (hot plug).

m  Reboot the analyzer without needing to power off.

Figure 3—98 shows the location of the two USB ports on the analyzer side panel.
You can connect a USB device to either or both ports.

USB ports Front

Figure 3-98: USB ports (side panel)
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Connecting USB Devices

If you connect a mouse, keyboard, and printer, connect the mouse to the USB
port on the keyboard (see Figure 3-99).

Figure 3-99: Connecting USB devices

For information about using the mouse and keyboard to operate the analyzer, see
page 2-5.
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Using Windows 98

This analyzer operates under Windows 98. You can switch to a Windows 98
desktop screen or execute a Windows 98 application program.

Connecting a Mouse and Keyboard

You must connect a mouse to the analyzer before you can access Widows 98.
You can also connect a keyboard. RefeCtmnecting USB Devicem

page 3-149 for information about connecting these items. Refer to page 2-5 for
information about using the mouse and keyboard.

When you power on the analyzer after attaching a mouse (and a keyboard), a
pointer appears on the screen. You can start a Windows 98 application or switch
to a Windows 98 desktop screen as you desire.

Starting Windows 98 Applications

Setting Date and Time

When you use a mouse to move the pointer to the bottom of screen, a task bar
appears (see Figure 3—-100). The task bar contains Start and the analyzer
application icons. Follow the Windows 98 operating procedure and access
Windows applications using the Start menu.

The screen displays the date and time managed by the Windows operating
system. You can use the Windows 98 time setting program to set date and time.

Displaying the Windows Desktop Screen

To display a Windows desktop screen, follow these steps:

1. Use a mouse to move the pointer to the bottom of screen (see Figure 3—100).
The task bar appears.

2. Locate the pointer on tHRSA2203Aor RSA2208Aicon in the task bar and
right-click. A menu appeatrs.

3. SelectClosefrom the menu. The system program of the analyzer terminates
and the Windows 98 desktop screen appears.
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Using Windows 98

Switching from Windows 98 to the Analyzer View

To switch from the Windows desktop screen to the analyzer display, from the
task bar, sele@tart - Program — RSA2200A The analyzer program starts.

FI‘H?HH'.: |_' r Hl_'lwi ' HF—I -.m.
S 10 e (182 5~ |
[joiat Akl 206 L ] CFewaes Poweer
B ACFR
Gt
_d Aprmrnbly !i DEY
e o s b
¥ o ol bl Dreiwwand ¢
p = Moo e 82 ¢S D ¥ CaTier
B e ain & ke Tk ® Freqmenoy
v i OO P = Sl Teak  k
2 Otk Eepam Al A Bk
R T [N TR T Dt EBi
T poazmas H wama
A Hohpad
3 Fnl Spurioies When you move the mouse pointer to
. the bottom of the screen, the task bar
appears.
S 10 Mtz Brleasuremreil Off
R ) !m i nimas <—— Task bar
RSA icon

Figure 3-100: Displaying the Windows 98 accessory menu
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Screen Copy

This section explains the method for sending a screen copy to a printer or a file.
Use a printer that complies with USB specifications. For files, data in the bitmap
format (.BMP) are created. The following items are described in this section:

®  Print Menu
®  Printing

m  Creating a File

Print Menu

Press th@RINT key in the Utility section to invoke the Print menu.

INPUT LOAD

CAL SAVE

SYSTEM PRINT = PRINT controls screen copy

MACRO
SETUP

418

The Print menu contains the following items:

®m  Print now. Starts printing a copy of the analyzer screen to an attached
printer.

m  Save screen to file.Invokes the Save menu to save a bitmap file.
For file operations, refer to page 3-125.

m  Background color. Selects the background color for printing.
m  Black prints the background of screen in black.
m  White Reverses the background of screen to white.

m  Printer... Selects a destination printer.
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Screen Copy

Printing a Screen Copy

You must connect the USB printer to the analyzer and install the printer driver
before you can print.

Connecting a Printer  Connect the USB cable of the printer to the USB port on the side panel of the
analyzer (see Figure 3—-101). You can use either of two ports. Refer to page
3-149 for connecting USB devices.

USB ports

|

4l
: Front
-

Figure 3-101: USB ports (side panel)

If the analyzer is connected to a network through a LAN interface, you can also
use a network printer.

Installing Printer Driver  Install the printer driver using the Windows 98 printer wizard. Refer to the
printer manual for the installation method. Refer to page 3—-151 for using
Windows 98.
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Screen Copy

Print  To print a copy of the analyzer screen, follow these steps:

1. Press théRINT key on the front panel, and sel&#ack or White of the
background color with thBackground color side key (see Figure 3—102).

PRINT PRINT menu

Cancel - Back

Print now -<— Print now
Starts printing.

Save screen to
file...

Background color
~—— Background color

Black | White Selects the background color of screen copy.
Printer... (White in this example)
" Printer..
Selects a printer.

Figure 3-102: Print command

2. Display the measurement to be printed and stop data acquisition.

3. Press th@RINT key again. The screen image data is captured on the
internal memory with the background color set in step 1.

4. Press thé@rinter... side key and select a destination printer.
5. Press thérint now side key to start printing.

If the printer driver displays a message during printing, follow the instructions.
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Creating a File

You can save a screen image to a file as bitmap data and read the data into a
word processor to create a report, for example.

If you save the file to a floppy disk, insert it to the floppy disk drive.

1. Press th@®RINT key on the front panel, and sel&ack or White of the
background color with thBackground color side key (see Figure 3—103).

PRINT PRINT menu
Cancel - Back

Print now

fS"g"e screento | save screen to fil...
Saves screen copy to the specified file.

Background color
~—— Background color

Black | White Selects the background color of screen copy.
Printer... (White in this example)
XXX

Figure 3-103: Save screen to file

2. Display the measurement to be copied and stop data acquisition.

3. Press th@RINT key again. The screen image data is captured on the
internal memory with the background color set in step 1.

4. Press th&ave screen to file.side key. The file selection screen appears.
5. Do one of the following to output the screen image to a specified file:

m  Using a preset file nam@ress th&ave toBitmapA, Save toBit-
mapB, or Save toBitmapC side key. The image data is stored to the file
BitmapA.bmpBitmapB.bmpor BitmapC.bmpn theC:\My Documents
folder, respectively.

®m  Entering a new file namé&nter a file name with thEilenameside key,
referring toEntering a File Nam®en page 3-132. The file extension
.BMP is automatically assigned. When you have finished entering the
name, press th®ave File Nowside key to store the copy in the file.

After the screen copy is saved in the file, the screen returns to the original
waveform display.
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Using the Online Help

This section describes the analyzer help system and how to access it.

The online help system is integrated as part of the analyzer user interface, using
the Windows help system. You can use the front-panel arrow keys (as in the
following procedure), a mouse, or a keyboard to navigate through the help
system. See page 3-160 for information about using a mouse or keyboard to
navigate through the online help.

The help system provides information about operating this analyzer, providing
the following help resources online:

B Front-panel key descriptions
®  Online user manual

®  Online programmer manual

Displaying the Online Help
Use the following procedure to show the online help:

1. Press thédlELP key on the front panel.

UTILITY

HELP HELP

PRESET
Shows the online help.

INPUT LOAD

CAL SAVE

2. Select the type of online help using the side keys:

®  View Front Panel Button Help. Provides descriptions of the front-panel
keys.

®  View Online User Manual. Displays the analyzer user manual,
formatted for online use.

®  View Online Programmer Manual. Displays the analyzer programmer
manual, formatted for online use.
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Using the Online Help

3. Depending on the type of online manual you selected, do one of the

following two procedures:

a.

If you selectedview Front Panel Button Hel@ress the front-panel key

about which you want to receive information. For example, press the
MEASURE key to show information about that key (see Figure 3—-104).

Press the front panel key to show
the description of that key.

B & [ &

Lecan Ead Fawmch

_ﬁu Lp
e Coumed - Bk
Y 1| Ve Froet Panel

et | e | goweh |
= 23 Front Par Bumon Hep
= Megarement Punchons
] Frequency S harnes Ks

Measure Key

A ko o0 0 sedact & megauranend from e list

B Spn Koy il |5 goproprists b e orrert measrement
e configuration. The knob will become: urassored
B Tirring Ky whr thig bey I pressed, The Spectnm

) NS Fay Mg raments ani TerocLlaion Meseremanis
I Trigger oy allewn o b sebect & starclard, wiidh may add

) REWFFT Ky more chaices. to the soft-Sey menus or charge e
= antir soft-iory men bo b stanclerd-apeific

o) Teaoa AVE Ky

5 P Semtup Ky
-1 Dy PSS
#2 Ly Fucnions
¥ 12 Apherurmenc Kepad
# (2 Serol Enel
K] S Komys

Top Bek

Bustto Heln

Wi Oiline Ui
Plarussl

Wi Oinline

Frogranmer
Pl

Figure 3-104: Online help for the front panel key

b.

If you selectedview Online User Manuaidr View Online Programmer

Manual: Using the front panel keys listed in Table 3—20, select the topic
from the contents window on screen (see Figure 3—-105). The key
functions are different between the contents (left) window and the

descriptions (right) window.
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Table 3-20: Front panel keys for online help

Front panel key

Function

Contents window

Descriptions window

General purpose knob

Selects a topic.

Scrolls the display up or down.

Up key (A) Selects a topic on top in the window. Scrolls the display up.

Down key (V) Selects a topic on bottom in the window. Scrolls the display down.

MARKERS: A Selects the next upper topic. Scrolls the display up.

MARKERS: ¥ Selects the next lower topic. Scrolls the display down.

MARKERS: Moves to the next upper hierarchy. Scrolls the display to the left.
MARKERS: p Moves to the next lower hierarchy. Scrolls the display to the right.

PEAK Switch the window to operate the cursor.

MARKER = - Selects a character string with hyperlink.
BKSP Moves to the next upper hierarchy. Returns to the previous display.

ENTER Accepts the selection and displays the corresponding content.

T |

Bl & [ &

Locas  Bwid  Feiea  Pacd

Select the topic ————— eskescs | gusecs |

from the contents.

=1 Ly Ml
S St Precusncy o 5

L]
¥ Setmimg Pare
W] ecior Span

W Seting Arrpatuoe

n TP FFT el BEAN

R T Ty g ]

-2 Trigoer

#2 Tracs Comparson Depi

1 2 Pk Cperston and Pas

O Cigdany Lirss

- P Dol Snakys (€

1P Upershore
i 2 Fie For
# O o b Do LAk
Bl Conresc g LISE: Devioes
300 _eng Winckows S8
0 Soresny Hardoopsy
M) Cetgdar ey W St [l

I | &

B L0 3ERP Liphrk Snabeas (0pi|l
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) || Wierwy Froond Pane|
|| Basic Procedure P it Heelps
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2y
Shari Freg
St e v vk of the freguency
o
Sy Freey
Sl e mearium wes of e
Tresep sy Bors

1, Frem the SPAM key on e Fronk parsd
4, Selact B apan with B Spaen ads ey

‘e the gereral pupose ok, e span can be
=2k n e 105 segueree, Wi the rumes
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o il
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Figure 3-105: Online user manual

4. To exit the help system, press tbancel-Back(top) side key.
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Using a Mouse and Keyboard

You can control the help system using a mouse and a keyboard instead of the

front panel keys. Using a mouse, click the topic in the contents window to show

the description. Using a keyboard, select a topic or enter a search word (see
Figure 3-106). Use the arrow keys to move the cursor, and the enter key to

accept the selection.

Refer toConnecting USB Devices page 3—-149 on connecting a mouse and a
keyboard to the analyzer.

0 e0a

Locars  Back  Fafsch

[ |
Ty oy e mgeh b
Enter a search word ———[ci [l

with the keyboard e |

=]
i g 1
T -
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s T
asrmarusl

-]

[ T I
Fourd 18

T | ‘Lo
b Pig o Pl

Lk Pigrmal Troper
LearFigraal Taiiien
LinmrFigra ul Pt
Lt gl Pt
L iarmal S0P

el R e

L] e
LT LT R R

PRt ]
il

n
i®

[~ Eawh padi s i
(S T Y
T g b caiy

- | Wi Feoia Pranel
o 024 | gton Help
(cloe ver TLE)

2 Wi Online Ui
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Span

Wi Dline
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=l

Figure 3-106: Word search using the keyboard
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Displaying the Version and Options

You can see the version and optional information.

1. Press th&YSTEM key on the front panel.

CAL SAVE

SYSTEM ———| SYSTEM
Selects system-wide parameters.

PRINT

MACRO

MACRO |1 ‘sgTup

2. Press th&/ersions and Installed Options..side key.
The screen appears as shown in Figure 3—107.

Imkedrnmids F5A 2D I !

Fregquency: 1.5 0H: Acruisition Lengthe 1600 1= M—

S (I ol ﬂ<_ Scroll

Ipids Abi: 20 0B Sorall = L

Scroll the option list when there are
PARZHEN eakbome Spectum frobeer e — many options
Copsmghe (G Tekbore: Japan, Lid. Al ngfvs resaoved Cpilon ey Yy op .
"h.r'l-:i-l-!ll.l-tlﬁ D"I‘;'.-'l}'l. Svst
1 Sateme |0 <——— System version | . .
b Syaieer 1.4 y ————— Option Key / Change Option Key
il [Desrpben foption ks | Charge Dption Allow you to use optional software
Essatiand loput Pt Pisrad] Key (if available). To check on the
Tl High moournsy frequency refeence {DCK0) Pot Py e availability of optional software,
a8 Fre-Lmp Power SLoghy P —— contact your local Tektronix office.
Installed options

Pothon 2.0 (85, Ciet 46 3000, 17,2753 [MSC 32 bt (Imsl)] o wrd? .ﬂ—
Copsriahe (o) 2000 BaCpen. oo

Figure 3-107: Displaying versions and options
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The following information is shown on the screen:

®  \ersion
B Main System: Basic application software version
®  Sub System: Firmware version

m  Option

The table shows version and name of the optional software insthiled.
“Option Key” field tells you the following information:

m  Present: Indicates you can use the optional software.

m  Not Present: Indicates you cannot use the optional software. For
information about how to remove the protection and use the software,
refer toEnabling the Optional Software.

3. To exit the version display, press any front-panel key.

Enabling the Optional Software.

1. Contact your local Tektronix office to order the software. You will receive an
option key (alphanumeric code).

2. Press th®ption Key side key (see Figure 3—107) and enter the option key
using the alphanumeric keypad on the front panel.

NOTE. When you input “=” (hyphen), press the “.” (period) key until the hyphen
appears.

3. Press th&€hange Option Keyside key to accept the input.

Now you can use the software on the analyzer.
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Appendix A: Specifications

This appendidists the electrical, physical, and environmental characteristics of
the analyzer, and specifies the performance requirements for those characteris-
tics. The specifications are common to RSA2203A and RSA2208A, unless
otherwise noted.

Unless otherwise stated, the following tables of electrical characteristics and
features apply to the analyzer after a 20 minute warm-up period (within the
environmental limits) and after all calibration procedures have been carried out.

RSA2203A & RSA2208A User Manual A-1



Appendix A: Specifications

Electrical Characteristics

Table A-1: Frequency

Characteristics Description
Measurement frequency
Frequency range RF:  10MHzto3GHz  (RSA2203A)
RF1: 10 MHzto3.5GHz (RSA2208A)
RF2: 3.5GHzt06.5GHz (RSA2208A)
RF3: 5GHzto 8 GHz (RSA2208A)
Baseband: DCto 20 MHz ~ (Option 05)
Center frequency setting resolution 0.1 Hz

Frequency marker readout accuracy
(RF, RF1 to 3, and baseband (Option 05))

+(RE x MF +0.001 x Span + RFM) Hz

RE: Reference frequency error; MF: Marker frequency; RFM: Residual FM

At specified frequency: Standard

RF/RF1, Frequency = 2 GHz, Span = 1 MHz

Marker: £5 kHz; Carrier frequency measurement: +4 kHz
RF2, Frequency = 5 GHz, Span = 1 MHz (RSA2208A only)

Marker: £11 kHz; Carrier frequency measurement: +10 kHz
RF3, Frequency = 7 GHz, Span = 1 MHz (RSA2208A only)

Marker: +15 kHz; Carrier frequency measurement: 14 kHz

At specified frequency: Option 01

RF/RF1, Frequency = 2 GHz, Span = 1 MHz

Marker: £1.2 kHz; Carrier frequency measurement: +210 Hz
RF2, Frequency = 5 GHz, Span = 1 MHz (RSA2208A only)

Marker: £1.5 kHz; Carrier frequency measurement: 510 Hz
RF3, Frequency = 7 GHz, Span = 1 MHz (RSA2208A only)

Marker: +1.7 kHz; Carrier frequency measurement: +710 Hz

At specified frequency: Option 05

Frequency = 10 MHz, Span = 1 MHz, without Option 01

Marker: 1 kHz; Carrier frequency measurement: +50 Hz
Frequency = 10 MHz, Span = 1 MHz, with Option 01

Marker: £1 kHz; Carrier frequency measurement: +1.2 Hz

Residual FM 2 =N

10 Hz p-p (standard); 2 Hz p-p (Option 01)

Span accuracy +1 bin
RBW filter bandwidth accuracy 0.1%
Reference frequency

Aging peryear 2 f=N

2 x 1061 x 107 (Option 01)

Temperature drift (10 to 40 °C)

2 x10-6:1 x 107 (Option 01)

Total frequency error
(within one year after calibration)

4 x1076;2 x 10-7 (Option 01)

Reference output level

>0 dBm

External reference input

10 MHz, -10 to +6 dBm, Spurious level <-80 dBc within 100 kHz offset

A-2
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Table A-2: Spectrum purity

Characteristics Description
Spectrum purity (Frequency = 1500 MHz)
Carrier offset = 10 kHz, Span = 100 kHz 100 dBc/Hz
Carrier offset = 100 kHz, Span = 1 MHz 105 dBc/Hz
Carrier offset = 1 MHz, Span = 5 MHz 125 dBc/Hz
Table A-3: Noise sideband
Characteristics Description
Noise sideband | Offset
Frequency = 1000 MHz -99 dBc/Hz 1 kHz
-105 dBc/Hz 10 kHz
-105 dBc/Hz 20 kHz
-105 dBc/Hz 30 kHz
-112 dBc/Hz 100 kHz
-130 dBc/Hz 1 MHz
-132 dBc/Hz 5 MHz
-133 dBc/Hz 7 MHz
Frequency = 2000 MHz -95 dBc/Hz 1 kHz
-104 dBc/Hz 10 kHz
-105 dBc/Hz 20 kHz
-105 dBc/Hz 30 kHz
-112 dBc/Hz 100 kHz
-130 dBc/Hz 1 MHz
-132 dBc/Hz 5 MHz
-132 dBc/Hz 7 MHz
Frequency = 6000 MHz -87 dBc/Hz 1 kHz
(RSA2208A only) -103 dBc/Hz 10 kHz
-103 dBc/Hz 20 kHz
-105 dBc/Hz 30 kHz
-111 dBc/Hz 100 kHz
-128 dBc/Hz 1 MHz
-129 dBc/Hz 5 MHz
-130 dBc/Hz 7 MHz
Noise sideband | Offset
Frequency = 1000 MHz -102 dBc/Hz 1 kHz
-108 dBc/Hz 10 kHz
-108 dBc/Hz 20 kHz
-108 dBc/Hz 30 kHz
-115 dBc/Hz 100 kHz
-133 dBc/Hz 1 MHz
-135 dBc/Hz 5 MHz
-136 dBc/Hz 7 MHz
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Table A-3: Noise sideband (Cont.)

Characteristics Description

Frequency = 2000 MHz -98 dBc/Hz 1 kHz
-107 dBc/Hz 10 kHz
-108 dBc/Hz 20 kHz
-108 dBc/Hz 30 kHz
-115 dBc/Hz 100 kHz
-133 dBc/Hz 1 MHz
-135 dBc/Hz 5 MHz
-135 dBc/Hz 7 MHz

Frequency = 6000 MHz -90 dBc/Hz 1 kHz
(RSA2208A only) -106 dBc/Hz 10 kHz
-106 dBc/Hz 20 kHz
-108 dBc/Hz 30 kHz
-114 dBc/Hz 100 kHz
-131 dBc/Hz 1 MHz
-132 dBc/Hz 5 MHz
-133 dBc/Hz 7 MHz

Table A-4: Input

Characteristics Description
Signal input
Input connector N type
Input impedance 50 Q
VSWR <1.4 (2.5 GHz, RF attenuation=10 dB)

<1.8 (7.5 GHz, RF attenuation=10 dB, RSA2208A only)

<1.4 (300 kHz to 10 MHz, RF attenuation=10 dB)
<1.3 (10 MHz to 3 GHz, RF attenuation=10 dB)
<1.4 (3 GHz to 8 GHz, RF attenuation=10 dB, RSA2208A only)

Maximum input level

Maximum DC voltage RF/RF1 to 3: £0.2 V; Baseband: 5 V (Option 05)
Maximum input power +30 dBm (RF attenuation=10 dB)

Input attenuator
RF attenuator | 0to 50 dB in 10 dB steps
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Table A-5: Amplitude

Characteristics

Description

Reference level

Setting range

-5110 +30 dBm in 1 dB steps (RF/RF1)
-50to +30 dBm in 1 dB steps (RF2/RF3, RSA2208A only)
-30to +20 dBm in 2 dB steps (Baseband (Option 05))

Accuracy (-10 to -50 dBm)

+0.2 dB (at 50 MHz, 10 dB attenuation, 20 to 30 °C)

Frequency response (RF attenuation=10 dB)

at20t0 30 °C

+1.2 dB (RF/RF1)

+1.7 dB (RF2, RSA2208A only)
+1.7 dB (RF3, RSA2208A only)
+0.5 dB (Baseband (Option 05))

+0.3 dB (100 kHz to 20 MHz)

+0.5 dB (10 MHz to 3 GHz)

+0.5 dB (10 MHz to 3.5 GHz, RSA2208A only)
+1.0 dB (3.5 GHz to 6.5 GHz, RSA2208A only)
+1.0 dB (5 GHz to 8 GHz, RSA2208A only)

at10to 40 °C

+1.5 dB (RF/RF1)

+2.0 dB (RF2, RSA2208A only)
+2.0 dB (RF3, RSA2208A only)
+0.7 dB (Baseband (Option 05))

Absolute amplitude accuracy at calibration
point (0 dB attenuation, 20 to 30 °C)

+0.3 dB (at 10 MHz in baseband (Option 05), -10 dBm signal)
+0.5 dB (at 50 MHz, -20 dBm signal)

Input attenuator setting uncertainty

+0.5 dB (at 50 MHz)

Level linearity in display range

+0.2 dB (0 to -40 dBfs)
+0.2 dB (0 to -50 dBfs)
+0.12 dB (0 to -50 dBfs, )

Table A-6: Dynamic range

Characteristics

Description

1 dB compression input

+2 dBm (RF attenuation = 0 dB, 2 GHz)

Second harmonic distortion
(-30 dBm tone at input mixer)

-56 dBc (10 MHz to 1500 MHz)
-56 dBc (10 MHz to 1750 MHz, RSA2208A only)

3rd order intermodulation distortion (Reference level = +5 dBm , RF attenuation = 20 dB, Total signal power = -7 dBm)

Center frequency = 2 GHz -73 dBc
At 100 MHz to 3 GHz -73 dBc
At 3 GHz to 8 GHz (RSA2208A only) -72 dBc
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Table A-6: Dynamic range (Cont.)

Characteristics Description
Displayed average noise level -148 dBm/Hz at 2 GHz
-145 dBm/Hz at 3 GHz

-141 dBm/Hz at 7 GHz (RSA2208A only)
-150 dBm/Hz at 10 MHz in baseband (Option 05)

144 dBm/Hz (100 Hz to 10 kHz)
-150 dBm/Hz (10 kHz to 10 MHz)
148 dBm/Hz (10 MHz to 100 MHz)
-148 dBm/Hz (100 MHz to 1 GHz)
-148 dBm/Hz (1 GHz to 2 GHz)
-147 dBm/Hz (2 GHz to 3 GHz)
-142 dBm/Hz (3 GHz to 5 GHz)
-142 dBm/Hz (5 GHz to 8 GHz)

ACLR
(W-CDMA downlink, test model 1, 16 ch)

58 dB (5 MHz offset)

Local feed-through to input connecter
2f=N

-40 dBm (local frequency 4.2 to 5 GHz)
-55 dBm (local frequency 5 to 6 GHz)
-60 dBm (local frequency 6 to 7 GHz)

-60 dBm (local frequency 7 to 7.7 GHz, RSA2208A only)

Table A-7: Spurious response

Characteristics Description
Image Suppression 2 f= N
18tIF 75 dB (RF/RF1)

70 dB (RF2/RF3, RSA2208A only)

ond and 3d |F

80 dB (RF/RF1)
75 dB (RF2/RF3, RSA2208A only)

Residual response (Reference level = -30 dBm,

RBW = 100 kHz)

Baseband (Option 05), 1 to 20 MHz

-93 dBm (Span = 20 MHz)

RF, 0.5 to 3 GHz (RSA2203A)

-90 dBm (Span = 2.5 GHz)

RF1, 0.5 to 3.5 GHz (RSA2208A)

-90 dBm (Span = 3 GHz)

RF2, 3.5 to 6.5 GHz (RSA2208A)

-85 dBm (Span = 3 GHz)

RF3, 5 to 8 GHz (RSA2208A)

-85 dBm (Span = 3 GHz)

Spurious response with signal (Span = 10 MHz, Reference level = 0 dBm, RBW = 50 kHz)

Baseband (Option 05), 10 MHz

-70 dBc (Signal frequency = 10 MHz, Signal level = -5 dBm)

RF/RF1, 2 GHz

-70 dBc (Signal frequency = 2 GHz, Signal level = -5 dBm)

RF2, 5 GHz (RSA2208A)

-70 dBc (Signal frequency = 5 GHz, Signal level = -5 dBm)

RF3, 7 GHz (RSA2208A)

-70 dBc (Signal frequency = 7 GHz, Signal level = -5 dBm)
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Table A-8: Acquisition

Characteristics Description

Acquisition mode Single and Continuous

Acquisition memory size 2 Mbytes

Number of data samples in one frame 1024 (Vector mode)

Block size 1 to 500 frames

A/D converter 14 bits, 51.2 Msps

Vector span 10 MHz

Real-time capture bandwidth RF: 10 MHz; Baseband: 20 MHz (Option 05 only)

Table A-9: Sampling rate

Characteristics Description
Sampling rate (Real Time S/A, Demod, and Time modes)
10 MHz span 12.8 Msps
5 MHz span 6.4 Msps
2 MHz span 3.2 Msps
1 MHz span 1.6 Msps
500 kHz span 800 ksps
200 kHz span 320 ksps
100 kHz span 160 ksps
50 kHz span 80 ksps
20 kHz span 32 ksps
10 kHz span 16 ksps
5 kHz span 8 ksps
2 kHz span 3.2 ksps
1 kHz span 1.6 ksps
500 Hz span 800 sps
200 Hz span 320 sps
100 Hz span 160 sps
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Table A-10: Frame time

Characteristics

Description

Frame time (Real Time S/A, Demod, and Time modes)

20 MHz span (Baseband only) 40 us
10 MHz span 80 us
5 MHz span 160 us
2 MHz span 320 us
1 MHz span 640 us
500 kHz span 1.28 ms
200 kHz span 3.2ms
100 kHz span 6.4 ms
50 kHz span 12.8 ms
20 kHz span 32 ms
10 kHz span 64 ms
5kHz span 128 ms
2 kHz span 320 ms
1 kHz span 640 ms
500 Hz span 1.28s
200 Hz span 3.2s
100 Hz span 6.4s
A-8 RSA2203A & RSA2208A User Manual



Appendix A: Specifications

Table A-11: RBW (Resolution Bandwidth)

Characteristics Description
Filter shape Gaussian, Rectangle, Root Nyquist
Setting range 1Hzto 10 MHz
Minimum Resolution Bandwidth (S/A mode)

>2 GHz span 100 kHz

110 1.99 GHz span 50 kHz

500 to 990 MHz span 20 kHz

200 to 490 MHz span 10 kHz

100 to 190 MHz span 10 kHz

50 to 90 MHz span 10 kHz

20 to 40 MHz span 10 kHz

10 MHz span 1 kHz

5 MHz span 1 kHz

2 MHz span 1 kHz

1 MHz span 1 kHz

500 kHz span 500 Hz

200 kHz span 200 Hz

100 kHz span 100 Hz

50 kHz span 50 Hz

20 kHz span 20 Hz

10 kHz span 10 Hz

5kHz span 5Hz

2 kHz span 2Hz

1 kHz span 1Hz

500 Hz span 1Hz

200 Hz span 1Hz

100 Hz span 1Hz

Table A-12: Analog demodulation

Characteristics Description

Accuracy 2 f= N
AM demodulation +2% (-10 dBfs input at center, 10 to 60% modulation depth)
PM demodulation +3° (-10 dBfs input at center)
FM demodulation +1% of span (-10 dBfs input at center)
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Table A-13: Trigger

Characteristics Description
Trigger mode Free run (Triggered by acquisition), Triggered (Triggered by event)
Trigger event source IF (Level comparator), External (TTL)

Internal trigger comparator data source

A/D converter output

Pre/Post trigger setting

Trigger position settable from 0 to 100% of total data length.

IF level trigger setting range

1to 100% (100% is full-scale of A/D converter output)

External trigger input

Input voltage

High: +1.6to +5 V; Low: 0to +0.5 V

Input impedance

>2 kQ

Trigger output voltage

High: >2.0 V, Low: <0.4 V (output current <1 mA)

Trigger marker position timing uncertainty

+2 sample points

Table A-14: Measurement function

Characteristics

Description

S/A mode

Noise power, Channel power, Adjacent channel power ratio, Occupied bandwidth,
Emission bandwidth, Carrier to Noise ratio, Carrier frequency, Spurious

Demod and Time modes

1/Q vs. Time, Power vs. Time, Frequency vs. Time, CCDF,
Analog demodulation (AM, FM, PM)

Table A-15: Display

Characteristics Description
View
Number of views 1,2,3,0r4
Number of display traces 2
LCD
Size 213 mm (8.4 in)
Resolution 800 x 600 pixels
Color Maximum 256 colors
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Table A-16: Marker, trace, and display line

Characteristics Description

Marker type Normal, Reference, and Band power

Search function Peak right, Peak left, Maximum, Larger peak, and Smaller peak
Trace content Active, Average, Max hold, Min hold, View, and Off

Display line Horizontal line 1 and 2, Vertical line 1 and 2

Table A-17: Controller and interface

Characteristics Description
Controller
CPU Intel Pentium Il 850 MHz
DRAM 256 Mbyte DIMM
0S Windows 98
System bus PCI, ISA
Storage medium
Hard disk 10 Gbyte 2.5 inch IDE
Floppy disk 1.44 Mbyte 3.5 inch
Interface
Printer port USB
GPIB IEEE 488.1
LAN 10/100 BASE-T (IEEE 802.3)
Mouse USB
Keyboard USB
Monitor out VGA (D-SUB 15 pins)
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Table A-18: Power requirements

Characteristics Description
Rating voltage 100 to 240 VAC
Voltage range 90 to 250 VAC
Line frequency 4710 63 Hz

Mains Fuse Data

Densei-Lambda supplies: 5 A, Time-delayed, 250 V (not operator replaceable)
Cosel supply: 2 A, Time-delayed, 250 V (not operator replaceable)

Heat dissipation

Maximum power

350 VA

Maximum line current

5 A rms at 50 Hz (90 V line with 5% clipping)

Surge current

Maximum 52 A peak (25 °C) for <5 line cycles after the product has been turned off

for at least 30 s.

Table A-19: Power connector

Characteristics Description
Preamp power connector
Connector type LEMO 6 poles
Pin assignment Pin 1: NC, Pin 2: ID1, Pin 3: ID2, Pin 4: -12 V, Pin 5: GND, Pin 6: +12 V
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Physical Characteristics

Table A-20: Physical characteristics

Characteristics Description
Dimensions

Width 425 mm (16.7 in) without belts

Height 215 mm (8.5 in) without feet

Depth 425 mm (16.7 in) without cover and feet
Net weight 19kg

Environmental Characteristics

Table A-21: Environmental characteristics

Characteristics Description
Temperature
Operating +10to +40 °C
Nonoperating -20to0 +60 °C
Relative humidity
Operating and nonoperating | 20 to 80% (no condensation), maximum wet-bulb temperature 29 °C
Altitude
Operating Up to 3000 m (10000 ft)
Nonoperating Up to 12000 m (40000 ft)
Vibration
Operating 2.65 m/s? rms (0.27 G rms), 5 to 500 Hz
Nonoperating 22.3 m/s? rms (2.28 G rms), 5 to 500 Hz
Shock
Nonoperating 196 m/s2 (20 G), half-sine, 11 ms duration

Three shocks in each direction along each major axis, total of 18 shocks

Cooling clearance

Bottom 20 mm (0.79in)
Both sides 50 mm (1.97 in)
Rear 50 mm (1.97 in)
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Table A-22: Certifications and compliances

Characteristic

Description

EC Declaration of Conformity - EMC

Meets intent of Directive 89/336/EEC for Electromagnetic Compatibility. Compliance
was demonstrated to the following specifications as listed in the Official Journal of the
European Communities:

EN 61326 EMC requirements for Class A electrical equipment for
measurement, control and laboratory use. 1

IEC 61000-4-2 Electrostatic discharge immunity
(Performance criterion B)

IEC 61000-4-3 RF electromagnetic field immunity
(Performance criterion A)

IEC 61000-4-4 Electrical fast transient / burst immunity
(Performance criterion B)

IEC 61000-4-5 Power line surge immunity
(Performance criterion B)

IEC 61000-4-6 Conducted RF immunity
(Performance criterion A)

IEC 61000-4-11  Voltage dips and interruptions immunity
(Performance criterion B)

EN 61000-3-2 AC power line harmonic emissions
EN 61000-3-3 Power line voltage fluctuation/flicker

Australia/New Zealand Declaration of
Conformity - EMC

Complies with EMC provision of Radiocommunications Act per the following
standard(s):

AS/NZS 2064.1/2 Industrial, Scientific, and Medical Equipment: 1992

To ensure compliance with EMC requirements, only high quality shielded cables
having a reliable, continuous outer shield (braid & foil) with full coverage, low
impedance connections to shielded connector housings at both ends should be
connected to this product..

EC Declaration of Conformity - Low Voltage

Compliance was demonstrated to the following specification as listed in the Official
Journal of the European Union:

Low Voltage Directive 73/23/EEC, amended by 93/68/EEC

EN61010-1:2001 Safety requirements for electrical equipment for
measurement control and laboratory use.

U.S. Nationally Recognized Testing Laboratory
Listing

UL61010B-1 Standard for electrical measuring and test equipment.

Canadian Certification

CAN/CSA C22.2 No. 1010.1 CSA safety requirements for electrical and electronic
measuring and test equipment.

Additional Compliance

ANSI/ISA S82.02.01:1999  Safety standard for electrical and electronic test,
measuring, controlling, and related equipment.

IEC61010-1 Safety requirements for electrical equipment for
measurement, control, and laboratory use.

1 Emissions which exceed the levels required by this standard may occur when this equipment is connected to a

test object.
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Table A-22: Certifications and compliances (Cont.)

Characteristic

Description

Installation (Overvoltage) Category

Terminals on this product may have different installation (overvoltage) category
designations. The installation categories are:

CAT Il Distribution-level mains (usually permanently connected). Equipment at this
level is typically in a fixed industrial location.

CAT Il Local-level mains (wall sockets). Equipment at this level includes
appliances, portable tools, and similar products. Equipment is usually

cord-connected.

CATI  Secondary (signal level) or battery operated circuits of electronic equipment.

Pollution Degree Descriptions

A measure of the contaminates that could occur in the environment around and within
a product. Typically the internal environment inside a product is considered to be the
same as the external. Products should be used only in the environment for which they

are rated.

Pollution Degree 1

Pollution Degree 2

Pollution Degree 3

Pollution Degree 4

No pollution or only dry, nonconductive pollution occurs.
Products in this category are generally encapsulated,
hermetically sealed, or located in clean rooms.

Normally only dry, nonconductive pollution occurs.
Occasionally a temporary conductivity that is caused by
condensation must be expected. This location is a
typical office/home environment. Temporary
condensation occurs only when the product is out of
service.

Conductive pollution, or dry, nonconductive pollution that
becomes conductive due to condensation. These are
sheltered locations where neither temperature nor
humidity is controlled. The area is protected from direct
sunshine, rain, or direct wind.

Pollution that generates persistent conductivity through
conductive dust, rain, or snow. Typical outdoor locations.

Safety Certification Compliance
Equipment Type

Test and measuring

Safety Class

Class 1 (as defined in IEC61010-1, Annex H) - grounded product

Operating Temperature Range

+5t0+40 °C

Overvoltage Category

Overvoltage Category Il (as defined in IEC61010-1, Annex J)

Pollution Degree

Pollution Degree 2 (as defined in IEC61010-1). Note: Rated for indoor use only.
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Appendix B: Default Settings

The tables in this section list the default values for parameters set in the menus.

Pressing th€RESET key returns the analyzer to the default state for the
measurement mode in use (S/A, Demod, or Time). Values for checked#fgms (
in these tables are common to all measurement modes.
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Table B-1: Measurement menu

Menu S/A mode Demod/Time mode | Common
FREQUENCY/CHANNEL
Center Freq 1.5 GHz 1.5 GHz v
Start Freq 1.495 GHz - v
Stop Freq 1.505 GHz - v
Channel Table... None None
Step Size (Center Freq) 100 kHz 100 kHz
SPAN
Span 10 MHz 10 MHz v
Start Freq 1.495 GHz - v
Stop Freq 1.505 GHz - v
AMPLITUDE
Ref Level 0dBm 0dBm v
RF Atten / Mixer Auto Auto v
Mixer Level -25 dBm -25 dBm v
Vertical Scale 10 dB/div -
Vertical Units dBm -
Corrections... -
Amplitude Offset 0dB -
Frequency Offset 0 Hz -
Amplitude Table off -
Corrections... - Interpolation
Freq Interpolation Lin -
Ampl Interpolation dB -

B-2
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Table B-1: Measurement menu (Cont.)

Menu S/A mode Demod/Time mode | Common
TIMING
Acquisition Length - 160 us
Acquisition History - 0
Spectrum Length - 80 us
Spectrum Offset - 0
Analysis Length - 160 us
Analysis Offset - 0
TRIG
Mode... - Free Run
Repeat... Continuous Continuous
RBW/FFT
RBW/FFT Auto -
TRACE/AVG
Select Trace 1 -
Trace 1 On -
Trace 1 Type... Normal -
Number Of Averages 20 -
Display Detection... Max -
Average - off
Average Count - 20
Average Term Control - Expo
MEASURE Measurement Off Measurement Off
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Table B-2: Display menu

Menu S/A mode Demod/Time mode | Common
DEFINE
Grid Style Fix -
Show Views - Multi
Overview Content... - Waveform
SCALE
Horizontal Scale 10 MHz 320 us
Horizontal Start 1.495 GHz -320 us
Vertical Scale 100 dB 100 dB
Vertical Stop 0dBm 0dBm
LINES
Show Line Horizontal -
Number Of Line None -
MARKER SETUP
Marker X Position 0 0
Markers Off off
Step Size (Marker X Position) | 10 kHz 160 ns
Peak Search Freq Threshold | 200 kHz -
Peak Search Hor. Threshold - 3.2 us
Table B-3: Utility menu
Menu S/A mode Demod/Time mode | Common
INPUT
Signal Input Port... RF RF v
Reference Source Int Int v

B-4
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Appendix C: Inspection and Cleaning

/N

Inspecting the Exterior

Inspect and clean the exterior of the instrument as often as operating conditions
require. Dirt acts as an insulating blanket, preventing efficient heat dissipation.
Regular cleaning may prevent instrument malfunction and enhance reliability.

WARNING. To avoid personal injury, unplug the power cord from line voltage
before cleaning the instrument. To avoid getting moisture inside the instrument
during external cleaning, use only enough liquid to dampen the applicator.

Inspect the outside of the instrument for damage, wear, and missing parts, using
Table C-1 as a guide. Instruments that appear to have been dropped or otherwise
abused should be checked thoroughly to verify correct operation and perfor-
mance. Immediately repair defects that could cause personal injury or lead to
further damage to the instrument.

Table C-1: External inspection check list

Item Inspect for Repair action
Cabinet, front panel, | Cracks, scratches, deformations, damaged
and cover hardware or gaskets.
Front-panel knobs Missing, damaged, or loose knobs.
Connectors Broken shells, cracked insulation, and
’ i ’ Contact your local

deformed contacts. Dirt in connectors. Tektronix distributor or
Carrying handle, bail, | Correct operation. sales office.
cabinet feet.
Accessories Missing items or parts of items, bent pins,

broken or frayed cables, and damaged

connectors.
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/N

Cleaning the Exterior

VAN

CAUTION. Avoid the use of chemical cleaning agents that might damage the
plastics used in this instrument. Organic solvents such as benzene and acetone
must never be used.

Remove the power cord before cleaning the instrument. Clean the exterior
surfaces of the instrument with a dry, lint-free cloth or a soft-bristle brush. If dirt
remains, use a cloth or swab dampened with a 75% isopropyl alcohol solution. A
swab is useful for cleaning in narrow spaces around the controls and connectors.
Do not use abrasive compounds on any part of the instrument.

CAUTION. Do not allow moisture inside the instrument. During exterior cleaning,
use only enough solution to dampen the cloth or swab.

Lubrication

Cleaning the Interior

C-2

There is no periodic lubrication required for this instrument.

Consult your Tektronix Service Center or representative for cleaning the analyzer
interior.
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Appendix D: Options and Accessories

This appendix describes the options and standard and optional accessories that
are available for the analyzer.

Options
The following options can be ordered for the analyzer:

m  Option 1R: Rack Mount Kit (includes: hardware and instructions for
converting to 19-inch rackmount configuration)

m  Option 2A: External preamplifier (20 dB gain to 3 GHz)

m  Option 05: DC-20 MHz baseband frequency extension

m  Option 10: OCXO high stability reference oscillatox 109

®  Option 12: USB keyboard and mouse

m  Option C3: Calibration service, 3 years

m  Option C5: Calibration service, 5 years

®  Option D1: Calibration data report

m  Option D3: Calibration data report, 3 years (requires Option C3)
m  Option D5: Calibration data report, 5 years (requires Option C5)

m  Option L5: Provides Japanese language user manual and programmer
manual instead of English manuals.

m  Option R3: Repair service, 3 years
®  Option R5: Repair service, 5 years

m  Power cord options listed in Table D-1.
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Table D-1: Power cord identification

Plug configuration Normal usage Option number
North America A0
120V
Universal Euro Al
230V
United Kingdom A2
230V
Australia A3
240V
North America A4
240V
Switzerland A5
220V
Japan A6
100V
China A10
240V
No power cord supplied. A99
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Standard Accessories

Optional Accessories

All analyzers in this series are shipped with the accessories listed in Table D-2.

Table D-2: Standard accessories

Accessory Part number
English language user manual 071-1334-XX
English language programmer manual 071-1336-XX
U.S. power cord 161-0066-XX
USB mouse 119-B145-XX
USB keyboard 119-B146-XX
BNC-N adapter 103-0045-XX
Front cover 200-A524-50

You can order the accessories listed in Table D-3 to use with your analyzer.

Table D-3: Optional accessories

Accessory Part number
Japanese language user manual 071-1333-XX
Japanese language programmer manual 071-1335-XX
Service manual 071-1337-XX
Accessory bag 016-A330-00
Preamplifier (20 dB gain to 3 GHz) 650-A900-XX
Rack mount kit (for field conversion)
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Glossary

Accuracy
The closeness of the indicated value to the true value.

Acquisition
A series of time-contiguous Frames. Thiswas previoudly called a Block.

Acquisition Time
The length of time contained in one acquisition.

Amplitude
The magnitude of an electrical signal.

Amplitude M odulation (AM)
The process, or result of a process, in which the amplitude of a sine wave
(the carrier) is varied in accordance with the instantaneous voltage of a
second electrical signal (the modulating signal).

AnalysisTime
A subset of time-contiguous samples from one Block Time, used as input to
an Analysis View.

Analysis View
Any view which produces measurement results except for Spectrum, Power
versus Time, and Spectrogram.

Block
See Acquisition.

Calibrator
A signal generator producing a specified output used for calibration
purposes.

Carrier, Carrier Signal
The electrical signal, typically a sine wave, upon which modulation is
impressed.

Carrier Frequency
The frequency of the carrier signal.

Carrier-to-Noise Ratio (C/N)
Theratio of carrier signal power to average noise power in agiven band-
width surrounding the carrier; usually expressed in decibels.

Center Frequency
That frequency which corresponds to the center of afrequency span,
expressed in hertz.
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Clear (Erase)
Presets memory to a prescribed state, usually that denoting zero.

Controls
User-accessi ble mechanisms to modify setup parameters.

dBm
A unit of expressed power level in decibels referenced to 1 milliwatt.

dBmV
A unit to express voltage levelsin decibels referenced to 1 millivolt.

dBuV
A unit to express voltage levelsin decibels referenced to 1 microvolt.

Decibel (dB)
Ten times the logarithm of the ratio of one electrical power to another.

Depth of M odulation
The difference between the maximum and the minimum of the RF envelope
amplitude expressed as a percentage of the maximum RF envelope level.

Display Law
The mathematical law that defines the input-output function of the instru-
ment. The following cases apply:

Linear
A display in which the scale divisions are a linear function of the input
signal voltage.

Square Law (Power)
A display in which the scale divisions are alinear function of the input
signal power.

Logarithmic
A display in which the scale divisions are alogarithmic function of the input
signal voltage.

Display Line
A horizontal or vertical line on awaveform display, used as a reference for
visual (or automatic) comparison with agiven level, time, or frequency.

Display Reference L evel
A designated vertical position representing a specified input level. The level
may be expressed in dBm, volts, or any other units.

Distortion
Degradation of asignal, often aresult of nonlinear operations, resulting in
unwanted signal components. Harmonic and intermodulation distortion are
common types.
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Dynamic Range
The maximum ratio of the levels of two signals simultaneously present at the
input which can be measured to a specified accuracy.

Export
Save datato afilein aformat other than application-native.

FFT Time
The length of time covered by one frame, whether or not an RBW filter is
applied to the FFT. Thiswas previously called a“multi-frame”.

Filter
A circuit which separates electrical signals or signal components based on
their frequencies.

Frame
A series of time-contiguous samples, long enough in duration and at a
sufficient sample rate to produce a spectrum view of a specified span and
RBW.

Frequency
The rate at which asignal oscillates, or changes polarity, expressed as hertz
or number of cycles per second.

Frequency Band
The continuous range of frequencies extending between two limiting
frequencies, expressed in hertz.

Frequency Domain Representation
The portrayal of asignal in the frequency domain; representing asignal by
displaying its sine wave components; the signal spectrum.

Frequency Drift
Gradual shift or change in displayed frequency over the specified time due to
internal changes in the spectrum analyzer, where other conditions remain
constant. Expressed in hertz per second.

Frequency Modulation (FM)
The process, or result of a process, in which the frequency of an electrical
signal (the carrier) isvaried in accordance with some characteristic of a
second electrical signal (the modulating signal or modulation).

Frequency Range
The range of frequencies over which the performance of the instrument is
specified.

Frequency Span (Dispersion)
The magnitude of the frequency band displayed; expressed in hertz or hertz
per division.
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Graticule
The calibrated grid overlaying the display screen of spectrum analyzers,
oscilloscopes, and other test instruments.

Grayed Out
An on-screen control is“Grayed Out” if it is not adjustable.

Import
Bring data into the application from afile of some format other than
application-native

Input Impedance
The impedance at the desired input terminal. Usually expressed in terms of
VSWR, return loss, or other related terms for low impedance devices and
resistance-capacitance parameters for high impedance devices.

Intermediate Frequency (IF)
In a heterodyne process, the sum or difference frequency at the output of a
mixer stage which will be used for further signal processing.

Key Contacts
A pattern of interlaced fingers on the front-panel circuit board that form a
contact closure when mated with a conductive pad under a mechanical front
panel button.

Link
Connect to afile containing settings or other data to be used by the
application. Maintain the connection.

Live Trace
Any combination of the A trace and/or the B trace when SAVE A is off.

L oad
Copy settings or other data from afile, but don’'t maintain any connection
with that file.

L ocal Oscillator (LO)
An oscillator which produces the internal signal that is mixed with an
incoming signal to produce the IF signal.

Marker
A visually identifiable point on a waveform trace, used to extract a readout
of domain and range values represented by that point.

MAX HOLD (Peak Mode)
Digitally stored display mode which, at each frequency address, compares
the incoming signal level to the stored level and retains the greater level. In
this mode, the display indicates the peak level at each frequency after several
successive sweeps.
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MIN HOLD
A spectrum analyzer feature which captures the minimum signal amplitude
at all displayed frequencies over a series of sweeps.

Modulate
To regulate or vary a characteristic of asignal.

Modulating Signal
The signal which modulates a carrier. The signal which varies or regulates
some characteristic of another signal.

Modulation
The process of varying some characteristic of asignal with a second signal.

Noise
Unwanted random disturbances superimposed on a signal which tend to
obscureit.

Noise Floor
The self-noise of an instrument or system that represents the minimum limit
at which input signals can be observed. The spectrum analyzer noise floor
appears as a“grassy” baselinein the display, even when no signal is present.

Open (Recall, Restore)
Bring data into the application from afile of application-native format.

Peak Detection
A detection scheme wherein the peak amplitude of asignal is measured and
displayed. In spectrum analysis, 20 log (peak) is often displayed.

Platform Utility
User-available software applications provided with the instrument.

Primary Marker
The marker displayed in the Single Marker mode whose frequency and/or
position is changed when tuning with the general purpose knob.

Reference Level
The signal level required to deflect the CRT display to the top graticule line.

Residual FM (Incidental FM)
Short term displayed frequency instability or jitter due to instability in the
spectrum analyzer local oscillators. Given in terms of peak-to-peak
frequency deviation and expressed in hertz or percent of the displayed
frequency.

Residual Response
A spurious response in the absence of an input signal. (Noise and zero pip
are excluded.)
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Resolution Bandwidth (RBW)
The width of the narrowest filter in the IF stages of a spectrum analyzer. The
RBW determines how well the analyzer can resolve or separate two or more
closely spaced signal components.

Save
Commit data to memory in application-native format

Secondary Marker
The “second” marker displayed only in the Delta Marker mode.

Sensitivity
Measure of a spectrum analyzer’s ability to display minimum level signals,
expressed in volts or decibels. Internal frequency (IF) bandwidth, display
mode, and any other influencing factors must be given.

Shape Factor (SKirt Selectivity)
Theratio of the frequency separation of the two (60 dB/6 dB) down points
on the response curve to the static resolution bandwidth.

Single Sweep
Operating mode in which the sweep generator must be reset for each sweep.
Especially useful for obtaining single examples of asignal spectrum.

Span Per Division, Span/Div
Frequency difference represented by each major horizonta division of the
graticule.

Spectrum
The frequency domain representation of asignal wherein it is represented by
displaying its frequency distribution.

Spectrum Analysis
The technique or process of determining the frequency distribution of a
signal.

Spectrum Analyzer
A device for determining the frequency components of asignal.

Spectrum Length
The amount of time required to acquire one frame.

Spurious Response
A response to a spectrum analyzer wherein the displayed frequency is not
related to the input frequency.

Vertical Scale Factor, Vertical Display Factor
The number of dB, volts, etc., represented by one vertical division of a
spectrum analyzer display screen.
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View
An area or window of the display screen which contains information all of
the same type (such as a Spectrum View or a Power versus Time View).
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Index
A

A/D overflow, 3-70
AC linefreguency, 1-10
Accessories, D-1

optional, D-3

standard, D3
ACPR measurement, 3—7
Acquiring data, 3-89
Acquisition history, description, 3-92
Acquisition length, description, 3-92
Address, Tektronix, xvii
AM signal measurement, 3-36
Amplitude

correction, 3-71

menu, 2-21

setting, 3-67
Analog modulation analysis, 3-34

basic procedure, 3-34
Analysislength, description, 3-93
Analysis offset, description, 3-93
Analysisrange, setting, 3-29
Architecture, 1-6
Arrow keys, Markers menu, 2-35
Auto Calibration side key, 1-22
Auto level, 3-68
Average, 3-103

Demod mode, 2-30

Time mode, 2-30

type, 3-106

Backing up user files, 1-20

Bin, relation between frame, bin, and pixel, 3-110

Block diagram, 1-6
Brightness, adjusting, 1-25

C

C/N measurement, 3-9
CAL, 2-37
Calibration, 1-21
Carrier frequency measurement, 3-13
Caution, RF INPUT, 1-12
CCDF, view setting, 3-58
CCDF measurement, 3-48
basic procedure, 3-49
Center offset calibration, 1-23
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Changing, overview, 3-32
Channel power measurement, 3-5
Channel table, using, 3-61
Characteristics
electrical, A-2
environmental, A-13
physical, A—13
Cleaning, C-1
Compression, trace data, 3-110
Connectors, 2-1
Contacting Tektronix, xvii
Continuous, trigger, 3-96
Conventions, xvi
Copy, screen, 3-153
Correction, amplitude, 3-71
Correction..., 2-23

D

Data, acquisition, 3-89

DC offset cdlibration, 1-24
Default settings, B—1
DEFINE, 2-32

DEMOD, 2-31

Demod mode, 3-27
Difference between RSA2203A and RSA2208A, 1-2
Dimensions, A-13

Display line, operation, 3-121
Display menu, 2-31
Documentation list, xvi

E

EBW measurement, 3-15

Electrical characteristics, A—2
Environmental characteristics, A—13
External trigger input, specification, A-10

F

Features, 1-1

FFT
description, 3-81
points, 3-83
setting parameters, 3-82
window, 3-84

File
entering a name, 3-132
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format, 3-135 LINES, 2-32
loading, 3-126 LOAD, 2-38
operation, 3-125

saving, 3-126

type, 3-126 M

Floppy disk, using, 3-125

FM signal measurement, 3-37

Frame
relation between frame, bin, and pixel, 3-110
setting time parameters, 3-92

Free Run, trigger mode, 3-96

Frequency, setting, 3-59, 3-60

Frequency measurement, 3-47

FREQUENCY/CHANNEL, 2-18

Functional check, 1-14

MACRO, 240

MACRO SETUP, 2-40

Main view, modulation analysis screen, 3-28, 3-42
Manualslist, xvi

Map, interface, 2-1

Marker, operation, 3-113
MARKER SETUPR, 2-34
Markers menu, 2-33

Max Hold, description, 3-106
MEAS SETUP, 2-30
MEASURE, 2-30

G MEASUREMENT menu, 2-18
Menu
Gain calibration, 1-21 details, 2-17
General purpose knob, 2-2 operation, 2-11
Menu keys, 22
Min Hold, description, 3-106
H Minimum jump, setting, 3-120

Mode, trigger, 3-96

Hard copy, screen, 3-153 Mode menu, 2-31

HELR, 2-36 Modulation analysis (Demod mode), 3-27
Mouse, operation, 2-5

I

1/Q level measurement, 3-45 N

IF trigger, 3-99 .

INPUT, 237 Network, settings, 3-148

Input, over-voltage, 3-70 Numeric input, 2-12

Input source, selecting, 3—-79

Inspection, C-1 0

Installation, 1-9

Interface, maps, 2-1 OBW measurement, 3-11

IQ level measurement, 3-40 Online help, using, 3-157
Option, displaying, 3-161
Option key, 3-162

K Optional accessories, D—-3
Options, D-1

Key, lock, 29 Overflow, A/D, 3-70

Keyboard, operation, 2-5 Overview

ety afil 3132 changing, 3-32

Lering afile name, modulation analysis screen, 3-28, 3-42
using, 2-14

Over-voltage input, 3-70

L P
LAN, connection, 3-147

Level, trigger, 3-97 PEAK, 2-35
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Peak search, 3-113

operation, 3-119

setting minimum jump, 3-120
Phone number, Tektronix, xvii
Physical characteristics, A—13
Pixel, relation between frame, bin, and pixel, 3-110
PM signal measurement, 3-39
Position, trigger, 3-98
Power

AC requirements, 1-10

connecting the cord, 1-10
Power measurement, 346
Power switch, 1-11
Powering off, 1-18
Powering on, 1-10, 1-11
PRESET, 2-38
Principal power switch, 1-11
PRINT, 2-39
Print, screen copy, 3-153
Product description, 1-1
Product support, contact information, xvii

R

RBW

description, 3-81

setting parameters, 3-82
RBW/FFT, 2-27
Real Time S/A, operation, 3-22
Real-time analysis, 1-3

S/A mode, 3-22
Rear panel, 2-3
Repeat, trigger, 3-96
Restart, 1-19
RF INPUT, Caution, 1-12
RMS, description, 3-106
RM SExpo, description, 3-106
RUN/STOR, 2-25

S

S/A, 2-31

S/A mode, 3-1

S/A with Spectrogram, operation, 3-20
SAVE, 2-39

Scalar mode, span, 3-65
SCALE, 2-32

Scan Disk, 1-19

Screen, configuration, 2—6
Screen copy, 3-153
Seamless acquisition, 3-91
SELECT
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MARKERS, 2-33

VIEW, 2-32
Service support, contact information, xvii
Setting, analysis range, 3-29
Setup, display, 2-10
Side keys, 2-2
Side pandl, 24
Signal amplitude limit, 1-12
Signal processing , 1-6
Single, trigger, 3-96
Single view, 3-33
Slope, trigger, 3-98
Source, trigger, 3-96
SPAN, 2-19
Span

setting, 3-59, 3-60

vector span, 3-65
Specifications, A—1
Spectrogram, S/A with Spectrogram, 3-20
Spectrogram view, setting, 3-54
Spectrum analysis (SYA mode), 3-1
Spectrum length, description, 3-92
Spectrum offset, description, 3-92
Spectrum view, setting, 3-53
Spurious signal measurement, 3-17
Stand, setting up, 1-13
Standard accessories, D-3
Status, display, 2-8
Step size

center frequency, 2-15

setting, 2-15
Stop and Show Results, 3-90
Subview, modulation analysis screen, 3-28, 3-42
SYSTEM, 2-38

T

Technical support, contact information, xvii
Tektronix, contacting, xvii
TIME, 2-31
Time, setting parameters, 3-92
Time analysis (Time mode), 3-41
Time domain view, setting, 3-56
Time mode, 3-41
Time variation measurement, 3-44
basic procedure, 3-44
TIMING, 2-24
Trace
comparison, 3-103
displaying, 3-104
saving/loading, 3-109
TRACE/AVG, 2-28
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TRIG, 2-25
Trigger, 3-95

IF trigger, 3-99

setting, 3-96

specification, A-10

trigger output indicator, 3-102
Triggered, trigger mode, 3-96
Troubleshooting, 1-19
Tutorial, 241

U

UNCAL, 1-12
Unpacking, 1-9

URL, Tektronix, xvii
USB, connection, 3-149

Index-4

Utility menu, 2-36

vV

Vector mode, span, 3-65
Vector span, 3-65
Version, displaying, 3-161
View menu, 2-32

w

Web site address, Tektronix, xvii
Windows 98
displaying the Windows desktop, 3-151
using, 3-151

RSA2203A & RSA2208A User Manual



	Title
	End User License Agreement for Windows 98
	Warranty
	Service Option
	Table of Contents
	List of Figures
	List of Tables

	General Safety Summary
	Preface
	About This Manual
	Related Documents
	Conventions
	Contacting Tektronix

	Product Overview
	Features
	Application
	Difference between RSA2203A and RSA2208A
	Real-Time Analysis
	Architecture

	Installation
	Unpacking to Check Contents
	Applying Power
	Setting Up the Stand
	Functional Check
	Powering Off the Analyzer
	Restart
	Backing Up User Files
	About Installation of Other Applications

	Calibration
	Gain Calibration
	Center Offset Calibration
	DC Offset Calibration
	Display Brightness Adjustment
	Confirming Performance

	Functional Overview
	Interface Maps
	Menu Operations

	Menu Functions
	Measurement Menu
	Display Menu
	Utility Menu

	Tutorial
	Preparations
	Displaying Spectrum
	Using Markers and Peak Search
	Using Averaging and Comparison Displays
	Displaying a Spectrogram
	Spectrum Analysis
	Analog Modulation Analysis
	Turning Off the Power

	Spectrum Analysis (S/A Mode)
	Measurement Screen Layout
	Spectrum Analysis
	Channel Power Measurement
	ACPR Measurement
	C/N Measurement
	OBW Measurement
	Carrier Frequency Measurement
	EBW Measurement
	Spurious Signal Measurement
	Spectrogram Display
	Real-Time Analysis

	Modulation Analysis (Demod Mode)
	Layout of the Measurement Screen
	Analog Modulation Analysis

	Time Analysis (Time Mode)
	Measurement Screen Layout
	Time Variation Measurement
	CCDF Measurement

	Scale and Format of Views
	Basic Procedure
	Setting Up the Spectrum View
	Setting Up the Spectrogram View
	Setting Up the Time Domain View
	Setting Up the CCDF View

	Setting Frequency and Span
	Basic Procedure
	Setting Range
	Vector Span

	Setting Amplitude
	Basic Procedure
	Over-Voltage Input
	Amplitude Correction

	Selecting Input Source
	FFT and RBW
	Setting RBW/FFT Parameters
	FFT Points
	FFT Window

	Acquiring Data
	Starting/Stopping Data Acquisition
	Seamless Acquisition
	Time Parameters

	Trigger
	Setting Trigger
	IF Trigger
	Trigger Output Indicator

	Trace Comparison Display and Average Function
	Displaying Trace 1 and 2
	Averaging the Waveform
	Saving/Loading Waveform Data
	Trace Compression

	Marker Operation and Peak Search
	Marker Operation
	Peak Search

	Display Line
	Horizontal Display Line
	Vertical Display Line

	File Operations
	Using a Disk
	File Type
	Saving and Loading Files
	Entering a File Name
	Deleting a File
	Creating/Deleting a Directory

	File Format
	Data File Format
	Trace File Format

	Connecting to LAN
	Attaching a Cable
	Network Settings
	Sharing Resources

	Connecting USB Devices
	Using Windows 98
	Connecting a Mouse and Keyboard
	Starting Windows 98 Applications
	Setting Date and Time
	Displaying the Windows Desktop Screen
	Switching from Windows 98 to the Analyzer View

	Screen Copy
	Print Menu
	Printing a Screen Copy
	Creating a File

	Using the Online Help
	Displaying the Online Help
	Using a Mouse and Keyboard

	Displaying the Version and Options
	Appendix A: Specifications
	Electrical Characteristics
	Physical Characteristics
	Environmental Characteristics

	Appendix B: Default Settings
	Appendix C: Inspection and Cleaning
	Inspecting the Exterior
	Cleaning the Exterior
	Lubrication
	Cleaning the Interior

	Appendix D: Options and Accessories
	Options
	Standard Accessories
	Optional Accessories

	Glossary
	Index



