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WARRANTY

Tektronix warrants that the products that it manufactures and sells will be free from defects in materials and workmanship
for a period 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 a replacement 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 is to a location within the country in which the
Tektronix service center is located. Customer shall be responsible for paying all shipping charges, duties, taxes, and any
other charges for products returned to any other locations.

This warranty 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.

THIS WARRANTY IS GIVEN BY TEKTRONIX IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR
IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY TO
REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO
THE CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE
LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE
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 revolutionized, 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 ISO9000 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/ISO GUIDE 25 and ISO9000
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 agreements to fit your specific
requirements.

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/Measurement/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.

Ground the Product. This product is grounded through the grounding conductor
of the power cord. To avoid electric 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.

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. Warning statements identify conditions or practices that could result
in injury or loss of life.

/N

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:
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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 includihg product.

Symbols on the Product. The following symbols may appear the product:

/A D VAN m]

WARNING Protective Ground CAUTION Double
High Voltage (Earth) Terminal Refer to Manual Insulated
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Service Safety Summary

Only qualified personnel should perform service procedures. Red8diice
Safety Summargnd theGeneral Safety Summalpgfore performing any service
procedures.

Do Not Service Alone. Do not perform internal service or adjustments of this
product unless another person capable of rendering first aid and resuscitation is
present.

Disconnect Power. To avoid electric shock, disconnect the mains power by means
of the power cord or, if provided, the power switch.

Use Care When Servicing With Power On. Dangerous voltages or currents may

exist in this product. Disconnect power, remove battery (if applicable), and
disconnect test leads before removing protective panels, soldering, or replacing
components.

To avoid electric shock, do not touch exposed connections.
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Preface

About This Manual

This manual describes the 3066 and 3086 3 GHz Real Time Spectrum Analyzers

The manual contains the following:

Section 1: Getting Started. Contains the product overview and describes the
architecture, installation, and calibration of the analyzer.

Section 2: Operating Basics. Gives brief description of the functions of the front
and rear panels and the menu items. Also, describes the basic menu operations.

This section also provides the tutorials for beginners which explain the step-by-
step procedures in which measurements are made using a signal generator. After
installation, you can use these tutorials to quickly master how to operate the
analyzer and the outline of its functions by performing the steps.

Section 3: Reference. Describes the basic concept of the process and how to
operate specific applications. This section also details the combined procedure of
front panel key operations and menu operations.

Appendices. Lists the options and accessories, specifications, and default settings
of the analyzer. This section also describes how to store and repackage it for
shipment and how to use the optional software.

First time users should complete the installation as described in Section 1,
Getting Startedthen perform the steps shown in Sectiomiorial.

This system uses Windows 95 as the operating system. This manual does not
describe common use of Windows 95. Refer to your Windows 95 related
manuals as necessary.
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Preface

Conventions

Contacting Tektronix

XX

This manual uses the following conventions:

®  Front-panel button and control labels are printed in the manual in upper case
text. For example, ROLL, BLOCK, PRINT. If it is part of a procedure, the
button or control label is printed in boldface. For example, “FB&SICK ”.

m  To easily find buttons on the front panel, the area name label is printed together
with the button by concatenating with a colon (:), as in SETUP:MAIN,
VIEW:SCALE, etc. For example, “Press CONRU®DE key”.

®  Menu and on-screen form titles are printed in the manual in the same case
(initial capitals) as they appear on the instrument screen. For example, Source,
Format. If it is part of a procedure, the menu title is shown in boldface. For
example, “Press thrigger... side key”.

m 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 CONFIGMIODE —+More...—CDMA —Spurious.

Product For application-oriented questions about a Tektronix measure-
Support ment product, call toll free in North America:
1-800-TEK-WIDE (1-800-835-9433 ext. 2400)
6:00 a.m. — 5:00 p.m. Pacific time

Or contact us by e-mail:
tm_app_supp@tek.com

For product support outside of North America, contact your
local Tektronix distributor or sales office.

Service Contact your local Tektronix distributor or sales office. Or visit
Support our web site for a listing of worldwide service locations.

http://www.tek.com

For other In North America:
information 1-800-TEK-WIDE (1-800-835-9433)
An operator will direct your call.

To write us  Tektronix, Inc.
P.O. Box 1000
Wilsonville, OR 97070-1000
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Product Overview

The 3066 and 3086 are real time spectrum analyzers equipped with a 3 GHz
down converter for analyzing radio frequency (RF) signals.

The analyzer can obtain time domain and frequency domain data simultaneously
through a new architecture. It can perform the spectrum, analog modulation, and
digital modulation analysis in the frequency band from DC to 3 GHz with the
span set from 100 Hz to 3 GHz. The analyzer displays the results in color.

Features

The analyzer has the following features:

Measurement frequency range: DC to 3 GHz

Measurement span: 100 Hz to 3 GHz

Complete real time frequency analysis

Concurrent process of real time frequency and modulation analysis

Concurrent collection, analysis, and display of frequency and time domain
data

Ability to display eleven types of analysis results:

m  Spectrum display (frequency vs. level or phase)

m  Spectrogram display (frequency vs. level, or phase vs. time)

m  Waterfall display (time vs. modulation factor, phase, or frequency)

®  Analog demodulation display (time vs. modulation factor, phase, or
frequency)

®  FSK modulation view (time vs. frequency)

m  Constellation/vector display (digital demodulation)
m  EYE diagram display

m  Symbol table display

®  EVM/Rho analysis display

®  Spurious analysis display

®  Time characteristics analysis display
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Product Overview

Targets

Abundant trigger functions:

m  Real time frequency selection trigger (frequency domain mask trigger)
m  Level trigger

m  External trigger

B Freerun

Power measurements: Noise, Power, C/N, C/No, ACP, and OBW

Analysis of digital modulation signals
(3066: up to 6 MHz span, 3086: up to 30 MHz span)

CDMA analysis for the 1S-95 and T-53 standards
Digital zooming (frequency enlargement by a factor of 2 to 1000)

Self contained with a 12.1 inch, full-color TFT display and sturdy cabinet

The analyzer is capable of performing complete real time analysis for the
following usages:

1-2

Power measurements: Noise, C/N, C/No, Power, ACP, and OBW

CDMA analysis (1S-95 and T-53): Rho, Spurious, and Time characteristics
Digital modulation analysis

Analog modulation analysis

Variation analysis in PLL frequency: Jitter in reference oscillator of a mobile
telephone, localization of a radio set, HD read-out jitter, etc.

Analysis of momentary noise: Mixed noise, measurement EMI measure-
ment, etc.

Multi-path measurement: Measurement of electric wave environment
Electric wave interference: Radar interference

Analysis of electric waves: Analyzing electric waves received from foreign
countries
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The difference between the 3066 and 3086

The 3066 and 3086 functions are the same, except that the 3086 has the
following two input modes:

m  Wideband input mode: Processes 50 MHz to 3 GHz signals with maximum
30 MHz span in the vector mode.

® |Q input mode: Inputs the | and Q signals directly from the rear panel
connectors.

The descriptions in this manual apply to both the 3066 and the 3086, unless
otherwise noted.

3066 & 3086 3 GHz Real Time Spectrum Analyzer User Manual 1-3



Product Overview

1-4 3066 & 3086 3 GHz Real Time Spectrum Analyzer User Manual



-/
Architecture

Figure 1-1 contains the signal processing system block diagram for the analyzer.

3 GHz down Analog ;
m I converter | I front end 4@ | SCSlinterface
,,,,,,, | L 4 4@ || CPB interface
1 Wideband IF A/D converter Mouse/keybo
] ISA/PCI bridge @ B adinterface
| A 4 A 4 CPUboard | mmp Parallel port
! , Digital down o @ Hard disk
! 1Q splitter converter
! @ Floppy disk
_ | A 4 A 4
1Q signal . Twin FET @ [ 77 contoller | mp | TFT display
input » A/D converter processor FIFO
| I:’ I:' . N W
1 Wideband Digital trigger
1 digital filter comparator ) Data memory
| v s
1 I FIFO I Controller —)
 Thesossony .
Trigger signal input

Figure 1-1: Signal processing system block diagram
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Architecture

3 GHz Down Converter

Converts the RF signal, input at the front-panel RF INPUT, into a 10 MHz IF
signal. The signal output from the 3 GHz down converter is sent to the succeed-
ing block, i.e., analog front end. This down converter is equipped with the
voltage reference and reference clock generator at the periphery.

Analog Front End

This block conditions the A/D conversion signal by using the low-noise
amplifier and high-precision attenuator, and anti-aliasing filter.

A/D converter

The output from the analog front end block enters the A/D converter via the
fine-tuning attenuator, the anti-aliasing filter, and the driver amplifier. The
sampling rate of this converter is 25.6 MHz, and its resolution is 12 bits.

This A/D converter is equipped with the offset-regulating D/A converter, voltage
reference, and reference clock generator at the periphery.

Digital Down Converter

Performs span and center frequency setting, which are required for flexible
spectrum analysis. This converter consists of two main stages. The first stage
converts the 0 to 10 MHz real signal into the complex signad ®MHz. The
second stage converts the frequency to set any center frequency.

A thinning-out filter is provided between stages to implement span changes by
thinning out the sampling rate. This filter consists of an FIR filter of a maximum
of 503 taps and four-stage comb filters. The factor of the FIR filter can be set at a
high precision of 20 bits, and it implements relatively sharp thinning-out filtering
with less spurious emission.

FIFO

Upon receiving the data stream from the digital down converter, this block
divides the data into frames, and writes the data into data memory. The FIFO
sends these frames to the digital trigger comparator at the same time.
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FFT Processor

Performs 1,024- or 256-point complex FFT at high speed. This block consists of
the FFT calculation DSP, output buffer, and timing control circuit. To obtain the
capability of performing 1,024-point complex FFT at 12,500 times/s, this
processor has a unique parallel structure. This capability of calculation enables
realtime analysis to be available in up to 5 MHz span.

The input data is subjected to a window process to keep from missing parts of
the spectrum. For the window type, you have three options of Blackman-Harris,
Hamming, and rectangular. To guarantee the continuity of data, the windows
show view of the spectrum span which overlap by 50% or more for real-time
spans of 5 MHz or less.

Digital Trigger Comparator

Data Memory

Controller

ISA/PCI Bus

This block has the realtime digital trigger mechanism to monitor the occurrence
of a specific event on the spectrum. Trigger conditions are produced by editing a
mask pattern on the Amplitude vs. Frequency Display screen. The mask pattern
can be obtained also by making changes to acquired data.

Since the trigger comparator is continuously in operation at the maximum rate,
the phenomenon will not be missed even when a low rate of frame update has
been set in the block mode. The pre-trigger and post-trigger positions can be set
optionally; the phenomenon before and after the trigger event can be measured.

This is a 16 Mbyte, high-rate SRAM block that stores spectrum data. For
1,024-point analysis, this memory contains 4,000 frames; for 256-point analysis,
it contains 16,000 frames. This memory is accessed from the system controller
via the ISA/PC bridge.

Controls the signal processing system hardware.

The ISA/PCI bus is used to link the system components.
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CPU Board

This system controller board is equipped with a Intel PENTIUM MMX CPU.
For the system controller, Windows 95 is used as the OS to achieve control
between the user interface and hardware.

This analyzer is equipped with a 2.1 G-byte hard disk, a 3.5 inch floppy disk,
and expansion slots. It supports the following interfaces as standards:

m  GPIB interface

m  SCSl interface

m  Centronics interface

m  Keyboard/mouse interface

Windows 95 application software can be run by connecting the mouse and
keyboard to the analyzer.

Any interface board can be specified for the remaining expansion slot.

TFT Display

A 12.1 inch XGA TFT-LCD module is used. This color display has a sufficient
resolution for multi-windows, and can display eleven formats (views). You can
select up to eight formats and display four of them together.

The 3086 Only

Wideband IF  Amplifies and filters the IF signal converted through 3 GHz down converter. The
bandwidth is 30 MHz.

1Q Splitter  Splits the signal processed in the wideband IF block to the | and Q components.
Also, you can input the | and Q signals directly from the rear panel connectors.

Twin A/D Converter  Converts the analog | and Q signals separated by the 1Q splitter to the digital
guantity, respectively.

Wideband Digital Filter  This filter thins out the sampling clock to change the span.

FIFO  Stores the data from the wideband digital filter and outputs them to the digital
down converter, synchronizing with the data stream from the analog front end.
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Installation and Power On

Before beginning the installation, be sure to réateral Safety Summaayd
Service Safety Summastarting on page xv.

Unpacking and Inspection

This product is packed in a corrugated fiberboard container for delivery. Before
opening the container, check that it has no scratches or damage on its surfaces.

After opening the container, check that all accessories are found inside. For the
listing of the accessories, referStandard Accessoriem page A-3. If you find

one or more damaged or defective components, contact your local Tektronix
Field Office or representative.

It is recommended that the container and packing material be stored in a safe
place. They may become necessary when you need to repack the product to
transport it.

Installation

Power Supply  The analyzer operates with a power supply frequency of 47 to 66 Hz and an AC
power supply voltage of 90 to 250 V. Before plugging the cord in the outlet, be
sure that the power supply voltage is proper.

Power Cord Insert the supplied power cord into the rear panel AC connector (see Figure 1-2).

0] 0]
o O000000OOO 000000000000 O0O
O000000000O 0000000 OOOOOOOO
O000000O0OO 000000000000 O0O (e}
O000000000O 0000000 OOOOOOOO
O000000O00OO 000000000000 O0O °
Q000000000 0000000 OOOOOOOO
O0000000O0O0 O0000000O0O0OOO000
Q000000000 0000000 OOOOOOOO o
O000000O0OO 000000000000 O0OO
Q000000000 O000O000O0O0O0O0O0O0O0
0000000000 ° °
Q000000000
o OOOOOOOOOOOOOOOOOOOO
— 00000000 OOOOO0OO ! —
0000000000000 OO AC|n|et
’O_f ‘
)

Figure 1-2: AC connector (rear panel)
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/N

Heat Radiation

/N

.Plug the power cord into a three-wire outlet that has a protective ground line.
The metallic section on the surface of the analyzer is connected to the power
supply protective ground terminal through the power cord ground line. To
prevent electrical shocks, be sure to insert the plug into an outlet that has a
protective ground terminal.

CAUTION. Placing the front panel power switch in the STAND-BY position does
not disconnect power from the product. To disconnect power, unplug the power
cord from the outlet.

This analyzer has two exhaust fans on its rear panel. Air enters the cabinet
through the air intakes on the side, and exhausts through the exhaust fan on the
rear panel.

CAUTION. To prevent overheating, leave 5 cm or more space at both sides of and
behind the analyzer.

Software

Connecting the Mouse

VAN

This analyzer is shipped with its software installed.

For instructions on installing a printer or driver, refer to page 3-143.

Connect the standard mouse to the rear panel connector before turning the
analyzer power on (See Figure 1-3).

CAUTION. To avoid damaging the analyzer, make sure that the power is off before
connecting the mouse. If the power is on, turn off the Power Switch on the front
panel and wait until the power shuts off completely.

For the normal analyzer operation, the mouse is not necessary. You can use it in
these cases:

®  When you want to operate with a mouse instead of the front panel (Refer to
Appendix F for the mouse operations).

®  When Windows 95 displays a dialog box for maintaining the operating
system (for example, changing the time).

For more information about using the mouse, refer to page 3-138.
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Figure 1-3