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WARRANTY

Tektronix warrants that the products that it manufactures and sellswill 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/ISO GUIDE 25 and | 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 web site at:

Tektronix.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.

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.

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
ininjury or loss of life.

VAN

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

Xii

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:

VAN S I\

WARNING Protective Ground CAUTION
High Voltage (Earth) Terminal Refer to Manual

WCA330 & WCA380 Service Manual



Service Safety Summary

Only qualified personnel should perform service procedures. Read this Service
Safety Summary and the General Safety Summary before 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 el ectric shock, switch off the instrument power, and
then disconnect the power cord from the mains power.

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 |eads before removing protective panels, soldering, or replacing
components.

To avoid electric shock, do not touch exposed connections.

WCA330 & WCA380 Service Manual xiii
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Preface

Thisisthe service manual for the WCA330 and WCA 380 Wireless Communica
tion Analyzers. The manual contains information needed to service the analyzer
to the module level.

Manual Structure

This manual is divided into sections, such as Specifications and Theory of
Operation. Further, some sections are divided into subsections, such as Product
Description and Removal and Installation Procedures.

Sections containing procedures also contain introductions to those procedures.
Be sure to read these introductions because they provide information needed to
do the service correctly and efficiently. The manual section name and a brief
description of each is given below.

Soecifications contains a description of the analyzer and the applicable
characteristics.

Operating Information includes general information and operating
instructions.

Theory of Operation contains circuit descriptions that support service to the
module level.

Performance Verification contains procedures for confirming that the
analyzer functions properly and meets warranted limits.

Adjustment Procedures contains procedures for adjusting the analyzer to
meet warranted limits.

Maintenance contains information and procedures for performing preventive
and corrective maintenance of the analyzer. These instructions include
cleaning, module removal and installation, and fault isolation to the module.

Options contains information on servicing factory-installed options.

Electrical Parts List contains a statement referring you to Mechanical Parts
List, where both electrical and mechanical modules are listed.

Diagrams contains a block diagram and an interconnection diagram.

Mechanical Parts List includes atable of all replaceable modules, their
descriptions, and their Tektronix part numbers.

WCA330 & WCA380 Service Manual Xv
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Manual Conventions

Modules

Safety

This manual uses certain conventions that you should become familiar with.

Some sections of the manual contain procedures for you to perform. To keep
those instructions clear and consistent, this manual uses the following conven-
tions:

m Names of front panel controls and menus appear in the same case (initial
capitals, all uppercase, etc.) in the manual asis used on the analyzer front
panel and menus. Front panel names are all upper-case letters; for example,
SETUP, CONFIG, VIEW etc.

®m  [nstruction steps are numbered unless there is only one step.

Throughout this manual, any replaceable component, assembly, or part of the
analyzer is referred to generically asamodule. In general, amoduleis an
assembly (like a circuit board), rather than a component (like aresistor or an
integrated circuit). Sometimes a single component is a module; for example, the
chassis of the analyzer isamodule.

Symbols and terms related to safety appear in the Safety Summary near the
beginning of this manual.

Finding Other Information

XVi

Other documentation for the WCA 330 and WCA380 anayzers includes:

®  The WCA330 and WICA380 User Manual contains atutorial to quickly
describe how to operate the analyzer. It also includes an in-depth discussion
on how to more completely use the analyzer features.

®  The WCA330 and WCA380 Programmer Manual explains how to use the
GPIB and LAN interfaces to remotely control the analyzer.

WCA330 & WCA380 Service Manual
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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*
1-503-627-2400

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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Introduction

This manual contains information needed to properly service the WCA330 and
WCA380 Wireless Communication Analyzers as well as general information
critical to safe and effective servicing.

To prevent personal injury or damage to the analyzer, consider the following
before attempting service:

m  The proceduresin this manua should be performed only by a qualified
service person.

®  Read the General Safety Summary and the Service Safety Summary,
beginning on page xi.

m  Read Preparation for Use in section 2, Operating Information.

When using this manual for servicing, be sure to follow all warnings, cautions,
and notes.

Performance Check Interval

Generally, the performance check described in section 4, Performance Verifica-
tion, should be done every 12 months. In addition, performance check is
recommended after module replacement.

If the analyzer does not meet performance criteria, repair is necessary.

Strategy for Servicing

Throughout this manual, the term “module” refersto any field-replaceable
component, assembly, or part of the analyzer.

This manual contains all the information needed for periodic maintenance of the
analyzer (Examples of such information are procedures for checking perfor-
mance.)

Further, it contains all information for corrective maintenance down to the
module level. To isolate afailure to amodule, use the fault isolation procedures
found in Troubleshooting, part of section 6, Maintenance. To remove and replace
any failed module, follow the instructions in Removal and Installation Proce-
dures, also part of section 6. After isolating afaulty module, replace it with a
fully-tested module obtained from the factory. Section 10, Mechanical Parts
List, contains part number and ordering information for al replaceable modules.
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Product Overview

WCA330 and WCA380 are wireless communication analyzers equipped with a
3 GHz/8 GHz down-converter to analyze Radio Frequency (RF) signals. The
newly adopted architecture allows concurrent acquisition of time and frequency
domain data and display of measurement results in color. The analyzer provides
awide variety of functions such as spectrum, power, analog and digital
modulation, and CDMA analyses. The instrument is shown in Figure 1-1.
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Figure 1-1: WCA330/WCA380 wireless communication analyzer
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Product Overview

Features

1-2

Measurement frequency range: DC to 3 GHz (WCA330)/8 GHz (WCA380)
Measurement span: 100 Hz to 3 GHz

Simultaneous processing of real-time frequency and modulation analyses
Digital zoom function (2 to 1000-times expansion of frequency)
Simultaneous analysis and display of frequency and time domain data
Abundant trigger functions: frequency mask, level, and externa triggers
Power analysis. noise, power, C/N, C/No, ACP, and OBW

Digital modulated signal analysis (Maximum span of 30 MHz)

CDMA anaysis (1S-95 standard)

Ability to display 17 types of analysis results:

Spectrum display (frequency vs. level or phase)
Spectrogram display (frequency vs. level, or phase vs. time)
Waterfall display (time vs. modulation factor, phase or frequency)
Analog demodulation display
(time vs. modulation factor, phase or frequency)
FSK demodulation view (time vs. frequency)
Constellation/vector display (digital demodulation)
EYE diagram display
Symbol table display
EVM/Rho analysis display (1S-95 standard)
Spurious analysis display (1S-95 standard)
Time characteristics analysis display (1S-95 standard)
Code domain power (W-CDMA standard)
Time vs. channel power (W-CDMA standard)
Code domain power spectrum (W-CDMA standard)
ACP measurement (W-CDMA standard)
CCDF display
CCDF measurement display

12.1 inch, full-color TFT display
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Targets

The analyzer is capable of real-time analysis for the following purposes:

Power measurement: Power, noise, C/N, ACP, and OBW

W-CDMA (3GPP): Code domain power, EVM, and ACP

CDMA (15-95): Rho, spurious characteristics, and time characteristics
CCDF measurement

Digital modulation analysis

Analog modulation analysis

Variation analysisin PLL frequency:
Jitter in reference oscillator of a mobile phone
localization of aradio set
Hard disk read-out jitter

Analysis of momentary noise:
Mixed noise measurement
EMI measurement

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

Electric wave analysis: Analyzing electric wave from foreign countries

Difference between WCA330 and WCA380

WCA330 and WCA 380 have the same functions except for their measurement
frequency ranges:

WCA330 .... DCto3GHz
WCA380 .... DCto8GHz

Unless otherwise noted, descriptionsin this manual apply to both.
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Specifications

The specifications are organized into sub-sections. Warranted Characteristics,
Typical Characteristics, Nominal Traits, and Certifications and Compliances.

Warranted Characteristics

This section lists the various warranted characteristics that describe the
analyzer. Electrical and environmental characteristics are also included.

Warranted characteristics are described in terms of quantifiable performance
limits which are warranted.

As stated above, this section lists only warranted characteristics. A list of typical
characteristics starts on page 1-10.

Performance Conditions  The performance limitsin this specification are valid with these conditions:

m  Theanalyzer must have been calibrated/adjusted at an ambient temperature
between +20° C and +30° C.

m  Theanalyzer must be in an environment with temperature, atitude,
humidity, and vibration within the operating limits described in these
specifications.

m  Theanalyzer must have had a warm-up period of at least 20 minutes.

®  Theanalyzer must be operating at an ambient temperature between +10° C
and +40° C.
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Table 1-1: Warranted characteristics — Frequency

Characteristic Description PV ref. page
Frequency range Baseband  DCto 10 MHz
RF1 band 10 MHz to 3 GHz
RF2band 2.5 GHz to 3.5 GHz (WCA380)
RF3band 3.5 GHz to 6.5 GHz (WCA380)
RF4band 5.0 GHz to 8.0 GHz (WCA380)
1/Q input DC to 16 MHz
Center frequency setting resolution 0.1 Hz 4-36
Residual FM 2Hzp-p
Reference frequency
Aging per day 1 x 109 (after 30 days of operation)
Aging per year 1 x 1077 (after 30 days of operation)
Temperature drift 1 %1077 (10° C to 40° C)
Total frequency error 2 x 1077 (within one year after calibration) 4-35
Reference output level >0 dBm
Table 1-2: Warranted characteristics — Spectrum purity
Characteristic Description PV ref. page
Spectrum purity Frequency = 1500 MHz, RF attenuation = 0 dB 4-38
Carrier offset = 10 kHz 100 dBc/Hz  (Normal IF mode)
95dBc/Hz  (HiRes IF mode)
Carrier offset = 100 kHz 103 dBc/Hz  (Normal IF mode)
105dBc/Hz  (HiRes IF mode)
Carrier offset = 1 MHz 120 dBc/Hz  (Normal IF mode)
125dBc/Hz  (HiRes IF mode)
Table 1-3: Warranted characteristics — Input
Characteristic Description PV ref. page
VSWR <1.5 (2.5 GHz, RF attenuator =10 dB)
<2.0 (7.5 GHz, RF attenuator =10 dB, WCA380)
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Table 1-4: Warranted characteristics — Reference level

Characteristic Description PV ref. page
Reference level accuracy
at20° Cto 30° C +0.8 dB (Baseband) 4-42
+1.5 dB (RF1)
+1.5 dB (RF2, WCA380)
+2.0 dB (RF3, WCA380)
+2.0 dB (RF4, WCA380)
at10° Cto 40° C +1.0 dB (Baseband)
+2.0 dB (RF1)
+2.0 dB (RF2, WCA380)
+2.5 dB (RF3, WCA380)
+2.5 dB (RF4, WCA380)
Level linearity +0.2 dB (0 to -40 dBfs)
Table 1-5: Warranted characteristics — Dynamic range
Characteristic Description PV ref. page
1 dB compression input +2 dBm (RF attenuation = 0 dB)
3 order intermodulation distortion 73 dBc (Hires IF mode, signal level <10 dBfs, 2 GHz) 4-30
70 dBc (Normal IF mode, signal level <10 dBfs, 2 GHz)
55 dBc (Wide IF mode, signal level <10 dBfs, 2 GHz)
Spectrum
due to modulation for GSM 80 dBc (30 kHz RBW, 1.2 MHz offset)
78 dBc (100 kHz RBW, 1.8 MHz offset)
due to switching transient for GSM 78 dBc (30 kHz RBW, 1.2 MHz offset)
78 dBc (30 kHz RBW, 1.8 MHz offset)
ACPR 65 dB (ACPR configuration)
(W-CDMA forward link, Crest factor = 11 dB)
Table 1-6: Warranted characteristics — Acquisition
Characteristic Description
Block size 110 16,000 frames (Frequency mode, 256 points)
110 4,000 frames (Frequency mode, 1024 points)
1t0 2,000 frames (Dual or Zoom mode)
Real-time span 5 MHz
Vector span 30 MHz (Wide IF mode, 1Q)
10 MHz (Baseband)
6 MHz (Normal IF mode)
5 MHz (Hires IF mode)
WCA330 & WCA380 Service Manua 1-7
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Table 1-7: Warranted characteristics — Digital demodulation

Characteristic

Description PV ref. page

Error measurement accuracy

4-51

PDC (100 kHz span)

EVM <1.2 %, Mag error <1.0 %, Phase error <0.8°

PHS (1 MHz span)

EVM <1.4 %, Mag error <1.2 %, Phase error <0.8°

GSM (1 MHz span)

EVM <1.8 %, Mag error <1.2 %, Phase error <1.0°

Table 1-8: Warranted characteristics — Trigger

Characteristic Description PV ref. page
Frequency event trigger 4-19

Mask resolution 1 bin

Level range 0to -70 dBfs
Time event trigger 4-19

Mask resolution 1 sample point
Level range 0to -40 dBfs
External trigger threshold level 16V 4-19

External synchronization timing uncertainty

450 ns (20 MHz and 30 MHz span in Wide IF mode)
100 ns (10 MHz span in Wide IF mode)

Table 1-9: Warranted characteristics — Installation requirements

Characteristic Description
Heat dissipation
Maximum power consumption 350 W

Maximum line current

5 Arms at 50 Hz, 90 V line, with 5 % clipping.

Surge current Maximum 30 A peak at 25° C for <5 line cycles,
after product has been turned off for at least 30 s.
Clearance
Bottom 20 mm (0.79 in)
Both sides 50 mm (1.97 in)
Rear 50 mm (1.97 in) from rear fan cover
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Table 1-10: Warranted characteristics — Environmental

Characteristic Description
Temperature
Operating +10° Cto +40° C
Non-operating -20° Cto +60° C
Humidity
Operating and non-operating 20 % to 80 % (no condensation); Maximum wet-bulb temperature 29° C
Altitude
Operating To 3,000 m (10,000 ft)
Non-operating To 12,000 m (40,000 ft)
Vibration
Operating 2.65 m/s? rms (0.27 Grms), 5 to 500 Hz

Non-operating

22.3 m/s? rms (2.28 Grms), 5 to 500 Hz

Shock

Non-operating

196 m/s? rms (20 G), half-sine, 11 ms duration.
Three shocks per axis in each direction (18 shocks total)

WCA330 & WCA380 Service Manual
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Typical Characteristics

This subsection contains tables that list the various typical characteristics which
describe the WCA 330 and WCA 380 Wireless Communication Analyzers.

Typical characteristics are described in terms of typical or average performance.

Typical characteristics are not warranted.

Table 1-11: Typical characteristics — Dynamic range

Characteristic

Description

Displayed average noise level

Baseband -153 dBm/Hz (1 to 10 MHz)
Hires IF mode -150 dBm/Hz (10 to 25 MHz)
-147 dBm/Hz (25 M to 2.5 GHz)
-145 dBm/Hz (2.5 to 3 GHz)
-142 dBm/Hz (3 to 8 GHz, WCA380)
Normal IF mode -147 dBm/Hz (10 to 25 MHz)

-143 dBm/Hz (25 M to 2.5 GHz)
141 dBm/Hz (2.5 to 3 GHz)
-140 dBm/Hz (3 to 8 GHz, WCA380)

Wide IF mode

-140 dBm/Hz (50 M to 3 GHz)
-140 dBm/Hz (3 to 8 GHz)

Table 1-12: Typical characteristics — Spurious response

Characteristic Description
Image suppression
1StF 75 dB (RF1, center 1.5 GHz, input 9.962 GHz)

75 dB (RF2, center 3 GHz, input 11.462 GHz, WCA380)
70 dB (RF3, center 5 GHz, input 5.842 GHz, WCA380)
70 dB (RF4, center 6.5 GHz, input 5.658 GHz, WCA380)

2nd and 3rd |F

80 dB (RF1, Normal/Hires IF)

75 dB (RF2, RF3, RF4, Normal or Hires IF mode, WCA380)
60 dB (RF1, Wide IF mode)

53 dB (RF2, RF3, RF4, Wide IF mode, WCA380)

Alias suppression

65 dB (Baseband)
60 dB (1Q)

Residual response

without signal, span <5 MHz,
RBW =30 kHz, averaged

-73 dBfs or -93 dBm whichever greater (Normal or Hires IF mode)
73 dBfs or -93 dBm whichever greater (Baseband, >1 MHz)

Wide IF mode without signal,
RBW = 100kHz, averaged

-55 dBfs or -85 dBm whichever greater
(within 10 minutes and £5° C from acquisition start)
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Table 1-12: Typical characteristics — Spurious response (Cont.)

Characteristic

Description

Spurious response

signal at center, 2 MHz span,
averaged, Normal and Hires IF modes

-70 dBc or -75 dBfs whichever greater (offset > 400 kHz)
-65 dBc or -70 dBfs whichever greater (50 kHz < offset <400 kHz)

signal at center, 10 MHz span, averaged,
Wide IF mode

-60 dBc or -65 dBfs whichever greater (offset > 400 kHz)

Sideband spurious due to I/Q imbalance

(averaged)

-55 dBc (Wide IF)
-60 dBc (Wide IF, within 1 hour and +5° C from self 1Q balance calibration)

Table 1-13: Typical characteristics — Digital demodulation

Characteristic

Description

Error measurement accuracy

64 QAM, 5.3 Msps, 1 GHz carrier

EVM <2.5 % (20 MHz span)

QPSK, 4.096 Msps, 2 GHz carrier

EVM <2.5 % (20 MHz span)

QPSK, 16.384 Msps, 2 GHz carrier

EVM <3.0 % (30 MHz span, 25° C +5° C)

Table 1-14: Typical characteristics — Analog demodulation

Characteristic Description

Demodulation accuracy
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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Nominal Traits

This section contains a collection of tables that list the various nominal traits
that describe the WCA330 and WCA 380 Wireless Communication Analyzers.
Electrical and mechanical traits are included.

Nominal traits are described using simple statements of fact such as“Four, all
identical” for the trait “Output Channels, Number of,” rather than in terms of
limits that are performance requirements.

Table 1-15: Nominal traits — Frequency

Characteristic

Description

Reference frequency

External reference input

10 MHz, -10 to +6 dBm

Table 1-16: Nominal traits — Input

Characteristic Description
Signal Input
Input connector N type (except 1Q input); BNC type (1Q input)

Input impedance

50 Q

Maximum input level

Maximum DC voltage

0V (RF band); +5 V (Baseband); +5 V (1Q input)

Maximum input power +30 dBm (RF band)
Input attenuator
RF attenuator 0to 50 dB in 10 dB steps; 0 dB, 2 dB, 5 dB, 7 dB (RF1 and RF2 (WCA380))
Baseband attenuator 0to40dBin 1 dB steps
I/Q Attenuator 010 30 dBin 10 dB steps

Table 1-17: Nominal traits — Reference level

Characteristic

Reference level setting

Description

-50t0 +30 dBmin 1 dB steps  (RF)

-30t0o +30 dBmin 1 dB steps  (Baseband)
-10to +20 dBmin 10 dB steps  (IQ)
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Table 1-18: Nominal traits — Acquisition

Characteristic Description
Acquisition mode Roll (one frame data is continuous.)
Block (data within acquired block is continuous.)
Acquisition memory size 16 Mbytes
Memory configuration mode Frequency (all memory is used for frequency data.)

Dual (memory is shared with time and frequency data.)
Zoom (memory is shared with time, frequency, and zoomed data.)

Data samples in one frame 256 points (Frequency mode only); 1024 points (all modes)

A/D converter 14 bits, 25.6 Msps (Baseband, Normal IF and Hires IF modes)
12 bits, 40.96 Msps x 2 for | and Q each signal (1Q, Wide IF mode)

Table 1-19: Nominal traits — Sampling rate

Characteristic Description
Sampling rate: Baseband, Normal and Hires IF modes
10 MHz span (Baseband) 12.8 Msps
6 MHz span (Normal, RF) 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
Sampling Rate: 1Q, Wide IF mode
20 M to 30 MHz span 40.96 Msps
10 MHz 20.48 Msps
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Table 1-20: Nominal traits — Minimum frame update time

Characteristic

Description

Minimum frame update time: Frequency data acquisition

10 MHz span (Baseband) 80 s (1024 points)
500 k to 6 MHz span 20 s (256 points, <5 MHz); 80 ps (1024 points)
50 k to 200 kHz span 200 ps
5k to 20 kHz span 2ms
500 to 2 kHz span 20 ms
200 Hz span 50 ms
100 Hz span 100 ms
Minimum frame update time: Dual data acquisition
500 k to 6 MHz span 160 s
50 k to 500 kHz span 400 us
5k to 20 kHz span 4ms
500 to 2 kHz span 40 ms
200 Hz span 100 ms
100 Hz span 200 ms
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Table 1-20: Nominal traits — Frame update time

Characteristic Description

Frame update time: Zoom data acquisition, Baseband, Normal IF, Hires IF
5 MHz span 160 s
2 MHz span 320 ps
1 MHz span 640 ps
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 32ms
10 kHz span 64 ms
5 kHz 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

Frame update time: Zoom data acquisition, Wide IF, IQ
30 MHz span 25 us
20 MHz span 25 us
10 MHz span 50 us
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Table 1-21: Nominal traits — Digital demodulation

Characteristic Description
Demodulator
Carrier type Continuous, Burst
Modulation format BPSK, QPSK, ri/4 Shift DQPSK, 8 PSK, OQPSK, 16 QAM, 64 QAM, 256 QAM,

GMSK

Measurement filter

Root cosine

Reference filter

Cosine, Gauss

Filter parameter

0/BT: 0.0001 to 1 in 0.0001 steps

Maximum symbol rate

5.3 Msps (Normal and HiRes IF modes, Baseband); 20.48 Msps (Wide IF mode, 1Q)

Standard setup PDC, PHS, NADC, TETRA, GSM, CDPD, IS-95, T-53
Display format
Vector diagram Symbol/flocus display, Frequency error measurement, Origin offset measurement

Constellation diagram

Symbol display, Frequency error measurement, Origin offset measurement

Eye diagram I/Q[Trellis display (1 to 16 symbols)
Error vector diagram EVM, Magnitude error, Phase error, Waveform quality (o) measurement
Symbol table Binary, Octal, Hexadecimal

Table 1-22: Nominal traits — Resolution bandwidth filter

Characteristic Description
Filter shape Gaussian, Rectangle, Root Nyquist
Range 1Hzto 10 MHz

Maximum span setting to activate RBW filter

50 MHz
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Table 1-23: Nominal traits — Trigger

Characteristic

Description

Trigger Mode

Normal IF mode, span <6 MHz
Hires IF mode, span <5 MHz
Baseband

Auto (triggered by block acquisition)

Normal (triggered by event)

Quick (triggered by event, quick re-triggerable)

Delayed (triggered by event with specified delay)

Interval (triggered by interval timer)

Quick Interval (triggered by quick re-triggerable timer)

Timeout (triggered when event is not appeared within timer setting)

1Q, Wide IF mode

Auto (triggered by block acquisition)
Normal (triggered by event)

Trigger event source

Internal (level comparator); External (TTL)

Internal trigger comparator data source

Frequency amplitude, Time amplitude

Pre/Post trigger setting

Trigger position is settable within 0 % to 100 % of total data length.

Table 1-24: Nominal traits — Display format

Characteristic

Description

Waveform

Frequency vs. Amplitude/Phase
Frequency vs. I/Q voltage

Time vs. Amplitude/Phase
Time vs. I/Q voltage

Spectrogram, Waterfall

Time vs. Frequency vs. Amplitude/Phase
Time vs. Frequency vs. I/Q voltage

Time vs. Amplitude/Phase Multi-frame
Time vs. 1/Q voltage Multi-frame

AM demodulation

Time vs. Modulation depth

FM demodulation

Time vs. Frequency deviation

PM demodulation

Time vs. Phase deviation

FSK demodulation Time vs Frequency deviation

Polar Vector diagram, Constellation diagram

Eye pattern | eye pattern, Q eye pattern, Trellis

Symbol table Binary, Octal, Hexadecimal

Error vector EVM, Magnitude error, Phase error, Waveform quality (o)
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Table 1-25: Nominal traits — View

Characteristic Description
Number of views 1,2,4
Settable views 8 maximum
Display traces 2 on Waveform display
LCD
Size 12.1 inch
Display resolution 1024 x 768 pixels
Color 256 colors maximum

Table 1-26: Nominal traits — Marker

Characteristic Description

Marker type Normal, Delta, Band power

Search function Peak right, Peak left, Maximum

Link between views On/Off

Measurement function Noise power, Power within band, C/N, Adjacent channel power, Occupied bandwidth

Table 1-27: Nominal traits — Zoom

Characteristic Description
Digital zoom ratio 210 1000
Maximum span in the Zoom mode 5 MHz (Baseband, Normal and Hires IF modes); 30 MHz (IQ, Wide IF mode)
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Table 1-28: Nominal traits — Controller

Characteristic Description
CPU Intel Celeron 433 MHz
DRAM 128 Mbyte DIMM
0S Windows 98
System bus PCI, ISA
Data storage
Hard disk 10 Gbyte 3.5 inch EIDE
Floppy disk 1.44 Mbyte 3.5 inch
Interface
Printer Centronics parallel
GPIB IEEE 488.1
LAN 10/100 Base-T (IEEE 802.3)
Mouse PS-2
Keyboard PC/AT
Table 1-29: Nominal traits — AC power
Characteristic Description
Input voltage Rating voltage: 100 to 240 VAC; Voltage range: 90 to 250 VAC
Line frequency 4710 66 Hz
Table 1-30: Nominal traits — Mechanical
Characteristic Description
Width 430 mm (16.9 in) without belts
Height 270 mm (10.6 in) without feet
Length 600 mm (23.6 in) without connectors and fan cover
Net weight 31kg
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Certification and Compliances

The certification and compliances for the WCA330 and WCA380 Wireless
Communication Analyzers arelisted in Table 1-31.

Table 1-31: Certifications and compliances

Characteristic Description

EC declaration of conformity - EMC EC Council Directive 89/336/EEC, amended by 93/68/EEC;
EN 61326-1:1997 Product Family Standard for Electrical Equipment for Measurement,
Control, and Laboratory Use EMC Requirements

Emissions:
EN 55011 Class A Radiated and Conducted Emissions
EN 61000-3-2 Power Line Harmonics
EN61000-3-3  Line Voltage Alteration and Flicker

Immunity:
EN61000-4-2 Electrostatic Discharge Immunity
EN61000-4-3 RF Electromagnetic Field Immunity
EN61000-4-4 Electrical Fast Transient/Burst Immunity
EN61000-4-5 Power Line Surge Immunity
EN61000-4-6 Conducted Disturbances Induced by RF Fields
EN61000-4-8 Power Frequency Electromagnetic Field
EN61000-4-11  Power Line Interruption Immunity

Australia/New Zealand declaration of Complies with EMC provision of Radiocommunications Act per the following
conformity - EMC standard(s):

AS/NZS 2064.1/2 Industrial, Scientific, and Medical Equipment; 1992
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 93/69/EEC

EN 61010-1/A2:1995 Safety requirements for electrical equipment for
measurement control and laboratory use.

U.S. nationally recognized testing laboratory UL3111-1 Standard for electrical measuring and test equipment.
listing
Canadian certification CAN/CSA C22.2 No.1010.1  CSA safety requirements for electrical and electronic

measuring and test equipment.

Condition of Approval Safety Certifications/Compliances are made for the following conditions:

Altitude (maximum operation): 3,000 meters (10,000 ft)
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Table 1-31: 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.

CATIl  Local-level mains (wall sockets). Equipment at this level includes
appliances, portable tools, and similar products. Equipment is usually

cord-connected.

CAT|  Secondary (signal level) or battery operated circuits of electronic equipment.

Pollution degree

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 IEC 1010-1, Annex H) - grounded product
Overvoltage category Overvoltage Category Il (as defined in IEC 1010-1, Annex J)

Pollution degree

Pollution Degree 2 (as defined in IEC 1010-1). Note: Rated for indoor use only.
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Installation

Supplying Operating Power

VAN

VAN

Power Cord Information

WARNING. AC POWER SOURCE AND CONNECTION. The analyzer operates
from a single-phase power source. It has a three-wire power cord and two-pole,
three-terminal grounding type plug. The voltage to ground (earth) from either
pole of the power source must not exceed the maximum rated operating voltage,
250 volts.

Before making connection to the power source, be sure the analyzer has a
suitable two-pole, three-terminal grounding-type plug.

GROUNDING. Thisinstrument is safety Class 1 equipment (IEC designation).
All accessible conductive parts are directly connected through the grounding
conductor of the power cord to the grounded (earthing) contact of the power

plug.

WARNING. The power input plug must be inserted only in a mating receptacle
with a grounding contact where earth ground has been verified by a qualified
service person. Do not defeat the grounding connection. Any interruption of the
grounding connection can create an electric shock hazard.

For electric shock protection, the grounding connection must be made before
making connection to the instrument’sinput or output terminals.

A power cord with the appropriate plug configuration is supplied with each
analyzer. Table 2—1 gives the color-coding of the conductors in the power cord. If
you require a power cord other than the one supplied, refer to Table 2—2, Power
Cord Identification.

Table 2-1: Power-cord conductor identification

Conductor Color Alternate color
Ungrounded (Line) Brown Black
Grounded (Neutral) Light Blue White
Grounded (Earthing) Green/Yellow Green
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Table 2-2: Power cord identification

Plug configuration

Normal usage

Option number

North America Standard
125V
Europe At
230V
United Kingdom A2
230V
Australia A3
230V
\ North America Ad

% 230V

NS
Switzerland A5
230V

Operating Voltage  This analyzer operates with any line voltage from 85-264 VACrus with any line
frequency from 47-66 Hz. Before plugging the cord in the outlet, be sure that the

power supply voltageis proper.

2-2
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Operating Environment

The following environmental requirements are provided to ensure proper
operation and long instrument life.

Operating Temperature ~ Operate the analyzer where the ambient air temperature is from +10° C to
+40° C with no diskette in the floppy drive. Store the analyzer in ambient
temperatures from —20° C to +60° C with no diskette in the floppy drive. After
storage at temperatures outside the operating limits, allow the chassisto stabilize
at a safe operating temperature before applying power.

Ventilation Requirements  The analyzer is cooled by air drawn in and exhausted by an internal fan and an
external fan on the rear panel. To ensure proper cooling of the analyzer allow at
least 5 cm clearance on both sides of and behind the analyzer. The feet on the
bottom of the analyzer provide the required clearance when set on flat surfaces.
Thetop of the analyzer does not require ventilation clearance.
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Connecting the Power Cord

2-4

1. Plugin the power cord to the AC inlet on the rear panel. Refer to Figure 2—1.

AC inlet

© ©@ @ @

Figure 2-1: AC inlet on the rear panel

e}

Q0000000000000 O
0000000000000 O

0000000000000 O
0000000 OOOOOOOO
Q0000000000000 O
0000000000000 0OO

[

040
020262692696269269626269

Ininl

CAUTION. The analyzer operates at a power supply voltage of 90 V to 250 V and
a power supply frequency of 47 Hz to 66 Hz. Verify that your power supply is
suitable for the analyzer before plugging the cord into the outlet.

2. Plug the power cord into a three-wired grounded outlet.

The metallic section of the analyzer front panel is grounded through the
power cord ground line. To prevent electrical shocks, insert the plug into an
outlet that has a protective ground line.
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Powering On

Connecting the Mouse  Connect the standard mouse to the rear panel connector before turning the
analyzer power on (see Figure 2-2).

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 useit in
these cases:

®  When you want to operate with a mouse instead of the front panel. Refer to
the User Manual for the mouse operations.

®  When Windows 98 displays a dialog box for maintaining the operating
system (for example, changing the time).

Mouse connector

070 500
S0% S0%Y
o0 o)

O\ Emmemmem

Figure 2-2: Mouse connector location (rear panel)
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Turning On the Power 1. Turn on the principa power switch on the rear panel.

2-6

[e]

0]
000000000000000 00000
000000000000000 00000 on
05050000 5006000 5 C0B00 a0 ;
%

000000000000000 - IeleYeleYe) OFF Principal power switch
000000000000000 28l 00000
000000000000000 %g 00000
000000000000000 8 00000
000000000000000 % 00000
000000000000000 28l 00000
000000000000000 J ooooo
000000000000000 00000

0000000000000 00000
000000000000000 00000

F

T 1w s

Figure 2-3: Principal power switch (rear panel)

When you turn on the principal power switch, avoltageis placed on the standby
circuit in the analyzer. Make sure that the STANDBY LED islit.

2. Turnon the switch (ON/STANDBY) located at the bottom |eft corner of the

front panel.
[
STANDBY
Standby LED
ON
Power switch i
STANDBY

Figure 2-4: Power switch (ON/STANDBY)

When you power on the analyzer, Windows 98 is booted and then applications
are started. The STANDBY LED goes out after blinking for awhile.
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When the New clock settings dialog box appears. If Windows 98 displays the
“New clock settings’ dialog box at power-on (see Figure 2-5), press the OK
button with the mouse to start the analyzer application.

Mew clock settings

i: - Wwindows haz updated your clock as a result of Davlight Saving Time.  Pleaze werify that pour new clock zettings are
coreck

Figure 2-5: New clock settings dialog box
For the date and time setting procedure, refer to the User Manual.

Self Test. When you turn on the power, the analyzer performs a Pass/Fail test for
ROM and RAM using an internal diagnosis routine and checks whether the A20
(Digital Down Converter) board is installed. Upon completion, it displays the
result as shown in Figure 2—6.

WCA3G60 WIRELESS COMMUHICATION AHALYZER
Copyright {(C) 2000 SONY/TEKTRONIX CORPORATIOH

Main System:
Version:

Sub System:
Version: 4.1
Rom: Pass
Ram: Pass
AZ0: Installed

Options:

Figure 2-6: Display of self test results upon power-up (upper left of screen)
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2-8

Thefollowing initial screen appears, as shown in Figure 2—7.

PAUSE

View A: Active, Fregimpl [Config] <—

Hode

Load From
File{*.CFG)

Sare To
File{*.CFG)

Spectrum

Spectrum

More. ..

Freq 1.5GHz Span 3GHz Ref 0dBm VECTOR SEANLESS
RFitt Z0dE Hixer —-Z5dEm |

RF1 Normal AC Freg HW 1024 Blackman S50u(l60u) & Auto On 1

Spectrogram “'

Figure 2-7: Initial screen
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Adjusting the Display Tilt Angle
You can adjust the tilt angle of the display within the range of 0 to 30 degrees as
appropriate to the lighting conditions in the room and the level of your eyes.

When you press the release bar at the bottom of the display, the bottom of the
display slightly pops up toward you. While holding the display at its bottom,
pull it up toward you until you find the optimal viewing angle.

If you want to return the display into the main cabinet, continue to press the
bottom of the display until you hear aclick.

):{’

N

@@ b
/Y

QOROY 0o
QO98,/00 8

2089/)/2 89,

7099, 0999

2

Release bar

&

/£
/

Z
2,

2999/2999 ] @
4

Q0009000

&
L2/ 08 &

Q009,/000

Figure 2-8: Angular adjustment of tilt display
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Powering Off

2-10

m  Place the power switch on the front panel in the STANDBY position.

When you place the power switch in the STANDBY position, the internal
software detects the condition of the power switch, terminates measurement
applications and Windows 98 and automatically powers off the analyzer. You do
not have to terminate them manually. The STANDBY LED islit after blinking
for awhile.

NOTE. When you place the power switch on the front panel in the STANDBY
position, the principal power supply is not turned off completely. When you want
to turn off the principal power supply, you must place the principal power switch
on therear panel in the OFF position.

CAUTION. When you powering on or off the analyzer, be sure to use the power
switch on the front panel. When the power cord remains unplugged from the AC
outlet, or no voltage is being supplied to the AC outlet, be sure to keep the power
switch in the STANDBY position.
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Resetting the Analyzer = When the analyzer does not seem to work properly, use the following procedure
to power off the analyzer and power on again.

NOTE. When the analyzer does not work properly, power is not shut off by
returning the power switch on the front panel from ON to STANDBY.

1. Make sure that the power switch on the front panel isin the STANDBY
position.

2. Placethe principal power switch on the rear panel in the OFF position.

3. 10 seconds later, place the principal power switch on the rear panel in the
ON position.

4. Placethe power switch on the front panel in the ON position.

When Scan Disk Appears  If the analyzer was not shut down properly, the Windows Scan Disk may be
executed when you power it on. When the Scan Disk screen appears, perform the
following procedure:

1. Perform either of the following:
m Wait for about one minute with the Scan Disk screen displayed.
m  Attach akeyboard to the analyzer and press any key.
Scan Disk continues to run.

2. If no error is detected, applications on the analyzer are started.

If an error is detected, refer to an appropriate Windows manual. For how to
access Windows on the analyzer, refer to the User Manual.
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Repackaging Instructions

Installed Options

2-12

If you ship the analyzer, pack it in the original shipping carton and packing
material. If the original packing material is not available, package the instrument
asfollows:

1. Obtain acorrugated cardboard shipping carton with inside dimensions at
least 15 cm (6 inches) taller, wider, and deeper than the instrument. The
shipping carton must be constructed of cardboard with 170 kg (375 pound)
test strength.

2. If you are shipping the instrument to a Tektronix field office for repair, attach
atag to the instrument showing the instrument owner and address, the name
of the person to contact about the instrument, the instrument type, and the
seria number.

3. Wrap the instrument with polyethylene sheeting or equivalent material to
protect the finish.

4. Cushion theinstrument in the shipping carton by tightly packing dunnage or
urethane foam on all sides between the carton and the analyzer. Allow
7.5 cm (3in) on all sides, top, and bottom.

5. Seal the shipping carton with shipping tape or an industrial stapler.

NOTE. Do not ship the instrument with a diskette inside the floppy disk drive.
When the diskette isinside the drive, the disk release button sticks out. This
makes the button more prone to damage than otherwise.

Your instrument may be equipped with one or more instrument options. Except
for the line-cord options described by Table 2—2 on page 2-2, all options and
optional accessories are listed and described in Section 7, Options. For further
information and prices of instrument options, see your Tektronix Products
catalog or contact your Tektronix Field Office.
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Preparations

Before performing any service, read the following operating instructions. These
instructions are at the level appropriate for servicing the analyzer. The user
manual contains more complete operating instructions. This section describes
basic procedures, such as applying power, displaying measurement results, and
powering off the analyzer, using default settings as far as possible for simplicity.
The following procedures are contained in this section:

m  Connecting the instruments and powering up

m  Setting the analyzer with basic configuration patterns
®  Measuring the spectrum
m  Measuring the digital modulated signal

m  Making changes to the hardware settings

m  View definitions and layout

m  Using averaging and compared displays

m  Using peak search and zoom functions

m  Using delta markers

®  Powering down

Additional instructions are integrated into the service procedures found in later
sections of this manual. For instance, the procedures found in the section
Performance Verification contain instructions for making the front-panel settings
required to check each instrument characteristic included there. Also, the general
instructions for operating the analyzer’sinternal diagnostic routines are found in
Section 6, Maintenance. You may also find the Product Description in Section 1
useful for understanding how the analyzer functions.

Prepare the following equipment for use in the examples:
m  Digita modulated signal generator

Recommended signal generator: Rohde & Schwartz SMIQ
m One50 Q coaxia cable
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Connecting the Signal Generator

1. Connect the signal generator output through the cable to the RF INPUT
connector on the front panel (see Figure 2-9).

“SETUP ) (RE— Ve —
D MAIN A B [o] D
D — — — —
FREQ MAIN SCALE MKR SRCH
:] —J — — —
C ||l e ||o B 0
:] — — — —
REF
D D g ENTRY I
7 8 9 MHz /s
CONFIG — — —
[% 4 5 6 kiz/ms
D — — — —
SETUP
1 2 3
— — — %
VIEW o . _ A
D C CJ o g g
UTILITY CLEAR BS ENTER/dBm v
[: — — — —
D EXT TRIG
80
— RF INPUT
0 —9 (N-type connector)
L 50 max +30dBm

Figure 2-9: Cable connection

2. Setthe signal generator asfollows:

Center frequency .......... 800 MHz

Modulation ............... PDC modulation system
Symbolrate............... 21 kHz

Filter ......... ... ... .... Root Raised Cosine
/BT .. 0.5

Outputlevel .............. —10dBm
Modulationdata ........... Quasi-random pattern
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Applying Power
1. Power up the signal generator.

2. Pressthe principal power switch found on the rear panel of the analyzer, then
press the power switch (ON/STANDBY) shown in Figure 2—-10 to toggle the

analyzer into operation.

STANDBY

O

ON

Power switch E

STANDBY

Figure 2-10: Power switch
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The analyzer should boot up with the initial screen shown in Figure 2-11. Now,
the preparations to operate the analyzer are complete.

PAUSE

View A: Active, Fregiwpl

[Config] <—

Mode
Load From

File{*.CFG)

Sare To
File{*.CFG)

Spectrum

Spectrum

=
¥

More. ..

Freqg 1.5GHz

RF1 Mormal AC Fregq HW 1024 Blackman S0u(le60u) 6 ALuto On 1

Span 3GHz Ref OdBm VECTOR SEAMLESS

RFitt 20dB Mixer —25dBm

Spectrogram “

2-16

Figure 2-11: Initial screen
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Setting the Analyzer with Basic Configuration Patterns

This section describes the easy way to measure a spectrum using the basic
configuration patterns in the CONFIG:MODE menu.

Measuring the Spectrum  Follow these steps to quickly measure the spectrum of the input signal.
1. Pressthe MODE key inthe CONFIG area (see Figure 2-12).

When you press the CONFIG:M ODE key, the CONFIG:MODE menu is
displayed at the right side of the screen.

[Config] <—

Mode: D
Load (*.CFG) D
Save (*.CFG) D
Spectrum side key
REF
& ()| pe—ENTRY S—
Spectrum
] —
CONFIG e N s S s [ s
CONFIG:MODE MODE
menu CONFIG:MODE key i
Spectrum
CJ D [ [ [
CONFIG area VIEW R
0 . -
C ) e S s S s [ s
Tui ) o
CLEAR BS ENTER/dBm V
CJ (- [ I —
Zoom D EXT TRIG RF INPUT
.
More... D ©
TTL 50 Q max +30dBm

Figure 2-12: CONFIG:MODE key and the menu

2. Pressthe Spectrum side key.

This key selects measurement of the spectrum with a default span of 3 GHz
and a center frequency of 1.5 GHz. The display in Figure 2-11 is unchanged
because the initial screen defaults to the Spectrum.
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Starting and Stopping
Measurement (Roll Mode)

2-18

The Roll mode acquires data continuously and simultaneously displays current
measurements of the displayed signal.

3. Pressthe ROLL key on the front panel.

ROLL key

LOCAL

—

F START/ STOP
PRINT ROLL BLOCK
— |

SETUP VIEW
MAIN A B c D
C ) i O o B e I

Figure 2-13: Control of the start and stop of measurement

~

Figure 2-14 shows an example of the spectrum display.

View &: Aetive, Freglmpl:; 2000/04/07 10:57:22 [Config] <-
NMarker: OHz 3.617dBEm

Load From
File(*.CFG)

Save To
File(*.CFG)

-100
dBm

Center: 1.5GHz Sp

Freg 1.5GHz Span 36GHz Ref 0dBm  VECII AMLESS
RFAct 20dEB un 2 5dBm
RF1 Norwal AC Freq HW 1024 Blaclkwan 80u(l60uj & Auto On 1

Figure 2-14: Spectrum measurement with a span of 3 GHz
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4. Pressthe ROLL key to stop the measurement. See the PAUSE statusin the
status display area as shown in Figure 2—15.

If PAUSE isin blue: The measurement is currently stopped.
If PAUSE isin gray: The measurement isin progress.

Pressthe ROL L key to stop the measurement.

If PAUSE iis blue, the data acquisition is stopped.
If it is gray, the data acquisition is in progress.

REMOTE UNCAL OVERLOAD TRIGGERED PAUSE

Status display area

0100

Figure 2-15: Status display area
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Measuring a Digital Modulated Signal
Now, measure a digital modulated signal with the basic configuration pattern.

5. Pressthe MODE key in the CONFIG area again (see Figure 2-12 on page
2-17).

6. Pressthe More... side key and then Digital Demod side key in the menu.

The display view changes as shown in Figure 2-16. The analyzer isset to a
span of 3 GHz and a center frequency of 1.5 GHz. It now displaysthe
spectrum, spectrogram, vector (constellation), and EY E pattern in the four
views.

WHCAT OVERL
View A: Active, Freghmpl View C: Active, 1/4PI_QPSK: H

DHED _ PAUSE |

[Config] <

Mode :More:More

View B: Active, Fregqimpl View D: Measurement, I

Spectrogram display area Eye diagram display area

Freg 1.5GHz Span 3GHz Ref 0dBm VECTOR SERNIL
RFAct 20dB

RF1 Normal AC Dual HW 1024 Blackman 160u{180uj 3 Auto On 1

Figure 2-16: Four-view display for digital modulation analysis
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Starting and Stopping
Measurement
(Block Mode)

Now, acquire asignal in the Block mode. This mode acquires the datain blocks
before displaying the measurement result.

7. Pressthe BLOCK Kkey.

Note that the Block mode is not yet active because of the current settings.
The analyzer continues to use the Roll mode to acquire the signal. Figure
2-17 shows the current view.

The display in this example contains neither the vector nor the EY E pattern. It is
because the span is so great (3 GHz) that the analyzer cannot capture the digital
modulated signal. These views can be obtained by specifying a proper span and
center frequency.

IHCAL (VERLOAD, TRIGUERED,  BAUSE
Wiew L: Active, Freglmpl; 2000/04/07 11:09:29 View C: ketiwe, 1/4PI QPSE: Measurement; 2000/04/07 11| [Config] <-
Marker: OHz 3.825dBm

Digital
Demod

=]
|

View B: Actiwve, Freglwpl: 2000/04/07 11:09:29
Marker: OHz 3.825dBm Ofrawe Os

View D: Measurement, I

e
Center: 1.5GHz Span: 3GHz
Freq 1.56Hz Span 36Hz  Ref 0dBm  VECIUR SERMLESS
RFitt 20dB Hixer -25dBm

RF1 Normal AC Dual HW 1024 Elackman 160u(160u) 3 huto On 1

Figure 2-17: Measuring the digital modulated signal - Span 3 GHz

8. Stop the Roll mode acquisition (refer to step 4).

In the next example, you will acquire the signal in the Block mode by setting a
proper center frequency and span.
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Changing Hardware Settings

In this section, you learn how to make changes to the hardware settings through
the SETUP menu.

For the previous views, the default center frequency and span settings were used
for measurement. You can change the center frequency and span using the keys
in the SETUP area and the SETUP menu.

Changing the Center  The center frequency isinitially set to the default value 1.5 GHz. Change it to
Frequency 800 MHz.

9. Pressthe FREQ key in the SETUP area (see Figure 2-18).

The Freq, Span, Ref... submenu is displayed in the menu display area. Note
that numeric input in the Freg menu item is already available for adjustment.

LOCAL

—

START/STOP
PRINT ROLL BLOCK
= (D

SETUP | (M VIEW S

SETUP area ———

MAIN A B c D
C ol = =2 =
FREQ MAIN SCALE MKR SRCH
SETUP:FREQkey (] — =
SPAN . E D E
CHll2 =2 =2 =
REF
()| p—EnTRY E—

MODE

7 8 9 MHz/s
CONFIG s S B |
4 5 6 kHz/ms

Figure 2-18: SETUP:FREQ key location
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Fl’eq [ H Z] A I Indicates that the menu item is currently selected and the
- general purpose knob A and W keys of the numeric key

\ 4 | pad are available.

XXX ‘ <I— Numeric input field

Figure 2-19: Freq side menu item available for numeric input

10. Input the new center frequency 800 MHz: Inthe ENTRY area, press the key
800 MHz/sin order.

NOTE. When you input 800 MHz in this state, the display returnsto 1.5 GHz. You
must go on and set the span before the new center frequency (800 MH2) is
available.

The MHz/s, kHz/ms, Hz/us, and ENTER/dBm keys function in the same
manner asthe ENTER key. They establish the numeric value you typed in.
When you press any of these keys, the hardware isimmediately set up with the
values you selected.

If you typein an erroneous digit, correct it using the BS (back space) or CLEAR
key.

You can aso change the numeric value using the general purpose knob or the A
and Y keysinthe ENTRY area.

NN ENTRY I
7 8 9 MHz /s
] 1 1 ]
4 5 6 | |kHz/ms ||« The unit keys also function as the ENTER key.
N icinout k — = el The typed-in numeric value is immediately
umenc inputiey established by pressing any of these keys
1 2 3 Hz/ps )
1 1 O3
0 . - A
1 CJ )|
~— Increments or decrements the value in the
. . CLEAR BS ENTER/dBm V numeric value input field.
Clear all characters from an input field —[] ] ]
or dismiss the drop-down list. ‘*

Clear the character preceding the caret or
clear the field being displayed in blue.

Figure 2-20: Numeric input keypad
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Changing the Span

Starting and Stopping the

2-24

Measurement
(Block Mode)

The currently displayed menu indicates that the span is set to the default value
3 GHz. Changeit to 100 kHz.

11. Pressthe Span side key.

A drop-down list appears to select the desired item.

*********

A
v
A

,,,,,,,,,

Figure 2-21: Span side menu item available for numeric input

12. Select 100k using the genera purpose knob.
13. Pressthe Span side key again.
The hardware is set up immediately with the new value.

NOTE. After the span has been changed, the relationship between the span and
the frequency input in Sep 10 falls within the allowable range. Now the
800 MHz center frequency, input previously, is displayed in the Freq menu.

With the center frequency and span set to appropriate values, you can now use
the Block mode to acquire data. This mode displays the result of measurement
after the data has been acquired in blocks.

14. Pressthe BLOCK key on the front panel.

Unlike the Roll mode, the Block mode requires alonger time to display the
data. Thisis because the datais displayed only after enough is acquired to
fill the specified block size. After acquiring one block of data, the analyzer
displays the data.
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Make sure that SEAMLESS is displayed in bluein the setting status display area
at the bottom of the display (see Figure 2-22). It indicates that the datais being
acquired continuoudly, i.e., there is no time gap between two adjacent frames.
The settings allowing the seamless acquisition depend on the frame period and
Span settings.

Also check that the PAUSE display is gray in the hardware status display area
(see Figure 2-22).

If PAUSE is blue, the data capture is stopped.
If it is in gray, the data capture is in progress.

Y
REMOTE UNCAL OVERLOAD TRIGGERED PAUSE
Hardware status display area =
Setting status display area
/—/%
VECTOR SEAMLESS C]

If SEAMLESS is blue, this indicates that the
data is being captured continuously.

Figure 2-22: Setup display areas
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2-26

Figure 2—23 shows the measurement result using the new center frequency and
span. Note that the display scale has automatically changed in accordance with
the center frequency and span settings.

You now have a proper vector display and Eye diagram. Try changing the span.
This modifies the two views, especially the Polar view located at the top right
corner on the display. It has a mechanism to demodulate the digital modul ated
signal. The Eye diagram view uses the demodulated signal in the Polar view. If
the span istoo great or small, the modulated signal cannot be analyzed.

Try changing the frequency in fine increments using the general purpose knob.
Note how the display diagram changes.

Spectrum display Vector display
(Waveform view) (Polar view)
UHCAT OVERI|DAD TRT RED PAUSE
View A: Active, Freghimpl; 200|/04/07 11:10:49 View C: Active, 1/4?17QPSK; N|:azurement; 2000/04/07 11 [Setup] <-
Narker: 0.0283 1.029 0.52%deg

Freq [Hzl

[s00n |
| —

View D: Measurement, I
Narker: Os. -0.02

View B: Active, Fregimpl; 2000/04/07 11:10:49
Marker: OHz -95.159dFm Oframe O3

Manual

| Mixer | RFACE

Mixer Level
o [dBm Hominal]
25 |

SccAe: 47.619 047 61%us/div
Span 100kHz Ref [0dBm VECTOR SEAMLESS
Rl|itt 20dB Mixer -25dBm

Center: SO0MHz Span: 100kHz
Freyg 800MHz

RF1 Normal AC Dual HW 1024 Bl|clkwan 400u(6.4m) 200 Auto On 1

I
Spectrogram display Eye diagram
(Spectrogram view) (EyeDiagram view)

Figure 2-23: Views resulting from changes to the frequency and span settings
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View Definitions and Layout

Checking the View
Definitions

In this section, you learn how to define a view or awindow used to display
waveform and measurement results.

The view isawindow used to display waveform and measurement results. This
system allows you to define up to eight (A to H) views and display up to four
views at the same time. You can specify how the waveform and results are
displayed in each of the defined views.

In the subsequent sections, you modify the view located at the bottom right
corner on the screen to the Waterfall display.

Four views of A to D are already defined with the basic configuration. First,
check their definitions.

15. Pressthe VIEW key in the CONFIG area (see Figure 2-24 right).

The display area shows the menu used to set the format of the four views
(see Figure 224 |eft).

[config] <-— D
View:
Action D
" REF
[ Assign][ Show | ] p— Ry —
7 8 9 MHz /s
CONFIG o I 3 [
) CONFIG area >~
View A D % 4 5 6 khz/ms
- = = =
SETUP
1 2 3 Hups
C ) S e O e B s
. VIEW A
View B D CONFIG:VIEW key N
CLL LA CLEAR BS  ENTER/jdBm V¥
m
( J [ —
View C
D EXT TRIG RF INPUT
I
View D
A D<— View D side key ©
T 500 max +30dBm

Figure 2-24: CONFIG:VIEW key and its submenu
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Redefining aView  Theview A to D are now defined as follows (see Figure 2-23 on page 2-26):

View A (upper left of the screen): Waveform
View B (lower l€eft of the screen): Spectrogram
View C (upper right of the screen): Polar

View D (lower right of the screen): Eye diagram

Change the View D definition from Eye diagram to Weterfall.
16. Redefine View D:
a. Pressthe View D side key.

A drop-down listing appearsto select the desired item (see Figure 2-25).

| 2l

VI ew D - Indicates that the menu item is currently selected
\ 4 and the general purpose knob and the A and W

,,,,,,,,, a— keys of the numeric key pad are available.
‘Water fa| | . | Y |<yg— Indicates that the drop-down listing is currently in
********* = J display.

= Spectrogram
Waterfall
CDMAWaveform
CDMAPolar ~<———— Drop-down listing:
CDMATIme Select the item using the general purpose knob or
Polar the A and W keys of the numeric key pad.
EyeDiagram
Symbol Table E

Figure 2-25: Selecting the Waterfall view

b. Select Waterfall from the drop-down listing by turning the general
purpose knob.
c. Pressthe View D side key again to enable the view settings.

Figure 2—26 shows an example of the views with the new settings.
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LOAD, TR

PAUSE
2000/04/07 11) [Config] <-

UHCAL L
View A: devive, Fregiwpl: 2000/04/07 11:10:49 WView C: Active, 1/4PI_QP3K: Measuremen
Marker: 0Hz -95.159dBm Marker: 0.0288ym 1.029 0.521deg

View

Action

r
WaveTorm

View B |
-100 N
£ Spectrogram ‘l
Center: S00HHz Span: 100kHz -1.914 —— |
View B: Active, Freghmpl; 2000/04/07 11:10:43 View D: Active, Fregimpl; 2000/04/07 11:10:49

Harker: OHz -95.159dBm Oframe Os Narker: OHz -55.159dBm Oframe Os

Center: SO0HHz Span: 100kHz Center: 500MHz Span: 100kEs
Freq B00MHZ Span 100kHz Rv|. OdBm  VECIOR SEAMLESS

AFatt 20dB Mixer -25dBm

RF1 Normal AC Dual HW 102Z4 Blackmwan 400u(f.4m] 200 Auto On 1

Waterfall view

Figure 2-26: Making changes to View D
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View Layout = The views are placed in predefined positions on the display screen. At present,
they are placed in the two-by-two layout as shown in Figure 2-27. If aview is
not defined, the areais empty.

(=]

’ . J
View A or E View C or G

display area display area )

=]

=]

View B or F View D or H ™

display area display area j

(=]

(=]

Figure 2-27: Four-view display layout

17. Modify the View B display layout. See Figure 2—28
a. Pressthe]] key inthe VIEW area
b. PresstheB key inthe VIEW area

View B isdisplayed fully on the screen. See Figure 2—29.

N VI EVWW I VIEW area
A B C D
L] ] ] [ ] = View selection keys
MAIN SCALE MKR SRCH

m
m
=l
™

A

View layout selection keys

Figure 2-28: VIEW keys (view control keys)

2-30 WCA330 & WCA380 Service Manual



Operating Instructions

IHCAL OVERLDAD) TRIGGERED,  BAUSE

View B: Ahetive, Fregiwpl; 2000/04/07 11:10:49 [View B]
Marker: OHz -23.9896dBw Oframe Os SUpntrGETa

Source

;Actlve

Format

§Freq11mp 1

Frame [frame]

Ver. Mag
[pixel]
I

[
i

Center: SO00MHz Span: 100kHz
Freg S800MHz Span 100kHz Ref 0dBm VECTOR SEAMLESS
RFAtr 20dB Hixer -25dBm

PF1 Normal AC Dual HW 1024 Blackman 400u(6.4m) 200 Auto On 1

Figure 2-29: View B display (1-view display)

C. Try pressing the A to D keysin the VIEW area.

d. Try pressing the™® =5 and B keys and the A to D keysin various
combinations to see the possible view configurations.
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Averaging and Compared Display

Setting Up the Averaging

Acquiring and Displaying
the Signals

2-32

The Waveform view has the averaging function that reduces noise on a wave-
form. In this section, you learn how to compare averaged waveform with the
original.

The Waveform view is predefined for View A. Modify the averaging parameters.

18. Modify the averaging parameters:

a. Pressthe VIEW:A key. (“VIEW:A” meansthe A key inthe VIEW area
on the front panel. The keys may mentioned like this hereafter.)

b. Pressthe VIEW:MAIN key.

c. Pressthe Average... side key.

d. Pressthe Average side key to select On.

e. Pressthe Average Type side key to select RM S.

f.  Pressthe Num Averages side key to set the number of sweeps for
averaging. For example, enter 64 using the numeric keypad or the
genera purpose knob.

Perform the averaging.
19. Pressthe ROL L key on the front panel.

The averaging does not work if you pressthe BLOCK key. Pressing the
BLOCK key displaysthe original spectrum without averaging.

The averaged waveform is displayed on the screen. With the averaging parameter
settings above, the process stops after 64 sweeps. If you want to restart the
averaging, press the Reset side key.
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View X: Aovive, Freghupls Active, Freqhupls 57/02/01 2

10
dB
Adiv

Figure 2-30: Averaging and compared waveform display

Setting Up the Compared  You can display two waveforms for comparison.

Displa
play 20. Make settings to display the averaged and the non-averaged waveforms at
the same time:

a. Return to the previous menu level by pressing the [View A]<—side key
(top side key).

b. Pressthesidekey Options... — Trace2...—~ Source.
C. Select Active using the general purpose knob.

View A displays a green and ayellow trace (see Figure 2-30). The white trace
represents the non-averaged waveform and the grayish trace the averaged
waveform.
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Peak Search and Zoom

Setting the Zoom Mode

2-34

Acquiring the Signal

In this section, you learn to use the peak search and zoom functions.

The zoom expands a specific section of the obtained spectrum and displaysiit.
The analyzer remakes the frequency domain data, with a specific frequency and
span, based on the time domain data. Therefore, it is capable of enlarging the
view by afactor of up to 1000 without sacrificing the precision of observation.

To expand the display, you must first acquire the waveform in the Zoom mode.
21. Place the analyzer in the Zoom mode:

a. Pressthe CONFIG:M ODE key.

b. Pressthe Zoom side key.

The analyzer is now in the Zoom mode. The center frequency and span
settings are still unchanged. Check them with the menu.

22. Pressthe SETUP:FREQ key.

With the Freq and Span menu items, make sure that the center frequency and
span settings are 800 MHz and 100 kHz, respectively. If you changed these
settings previoudly, they will not be reset when you change acquisition or
display modes. To set them, follow the steps listed on pages 2—22 and 2-24.

The zoom function requires the Block mode.
23. Pressthe BLOCK key on the front panel to acquire the signal.

Figure 2-31 shows an example of the signal acquired in the Zoom mode.
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Searching for the Peak

UHCAL OVERLDAD TRI

[Setup] <—
Standard
Frey, Span, Ref: |

View A: Actiwve, Fregiwpl; 2000/04/07 11:14:59
Marker: 800.000 312 SHHz -21.98dEm

Freyg [Hz] - |
oox]

.
1 M 0
Center: OHz Span: 100kHz |/

View B: Actiwve, Fregiwpl; 2000/04/07 11:14:59

View D oom, Fregimpl; 2000/04/07 11:13:30
Marker: 800.000 312 SHHz -21.598dBm Oframe O=s Harke. iz 100cBm  Ofrsme Os

Max Span

Hanual

.
Hixer RFALL

Mixer Level
[dBm Hominal] |
25

More...

Center: SO00MHz Span: 100kHz Center: -¥.275 957 6l4pHe Span: 100kHz

Freq S00MHZ Span 100kHz Ref 0dBm  VECTOR SEAMLESS
RFArt ZOdEB Hixer -Z5dBm

RF1 Normal AC Zoom HU 1024 Blackman 6.4m(5.4m) 200 Auto On 1

Figure 2-31: Signal acquisition in the Zoom mode

Define anew center frequency and expansion factor for the acquired waveform.
Use the search function to search for the peak signal with the maximum intensity
and set the peak frequency to the center frequency.

24. Using the search function, search for the peak spectrum:
a. Pressthe VIEW:A key.
b. Pressthe VIEW:SRCH key.

A marker (O) is positioned at the maximum peak spectrum. This frequency
becomes the center frequency for zooming in the next step.
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Executing Zoom  Execute zoom around the center frequency found with the search function.
25. Run zooming:
a. Pressthe SETUP.MAIN key.
b. Pressthe Zoom... side key.

Note that the Frequency menu item contains the new frequency resulting
from the search.

c. Pressthe Mag side key to set the expansion factor to 100 using the
general purpose knob.

d. Pressthe Execute side key.

The expanded view is displayed in Views C and D as shown in Figure 2-32.
In View D, the number of displayed framesis
[(block size)/(expansion factor) — 1] (In this case, 200/100-1=1).

You can repeat steps ¢ and d for different expansion factors.

Before zoom After zoom
IFHCAL UYERL&DT TRIGGERED PAUSE
View A: lActiwve, Freglimpl:; 2007 /04/07 11:14:59 View C: Zoom, Frecglmpl: ZDDD/FV‘/D'F 11:14:59 [Setup] <-
Marker: 800.000 312 S5MH=z -21. Marker: S0kHz -84.891dEm

A

3 Span: 100kHz
ive, Fregimpl; 2000/04/07 11:14:59 View D: Zoom, Freghmpl; 2000/04/07 11:14:59
er: 600.000 312 S5MHz -21.56dBm  Ofrawe O3 Marker: SOkHz -04.831dBw  Ofrewe 0=

Center: 800MH=z Span: 100kHz er: 500.000 312 SHMHz Span: 1kHz
Freg 800MHz Span 100kHz Ref O0dBm VECTOR SEAMLESS
RFAtt 20dB Nixer -25dBm

RF1 Normwal AC Zoom HW 1024 Blackwan 6.4mi6.49m) 200 Auto On 1

Figure 2-32: Example of zooming
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Delta Markers

In this section, you learn how to operate the delta markers. Delta markers let you

accurately measure the difference between two freguencies.

A comb spectrum waveform can be observed in View C in Figure 2-33. Measure

the difference between the frequencies of adjacent spectrum peaks.

26. For better visibility, change View C to asingle view display:

a. Pressthe VIEW:C key.

b. Pressthe VIEW: [l key.

View C changes to single view display. See Figure 2-33.

= lﬂg -
3
o o =}
- o - o
) 3 : &l & 2
i z S | S L =
Sl 5
58 2
o = )
H = r.
fis
L
i

Figure 2-33: Moving the markers by peak search
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Searching for the Peak

2-38

Operating the Delta
Markers

For example, we measure the interval between the peak spectrum with the
maximum power and the adjacent peak to its the right.

27. Position the marker at the maximum peak spectrum:
m  Pressthe VIEW:SRCH key.

The marker (O) is positioned at the maximum peak spectrum as shownin
Figure 2-33.

Position the delta markers for a measurement.
28. Operate the delta markers:
a. Pressthe VIEW:MKR key.
b. Pressthe Delta Marker side key and select On.
The delta markers (O and <) turn on.

29. Measure the frequency interval between two peaks:

m By rotating the general purpose knob, move the O marker to the adjacent

right pesk.

At the top left corner, the view shows the differences in frequency and power

resulting from the delta marker measurement. See Figure 2—34.
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Result of delta marker measurement

Figure 2-34: Measurement example using the delta markers
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Theory of Operation

Module Overview

3 GHz/ 8 GHz
Down Converter

IF Gain and A/D Boards
(A12 and A13)

This section describes the electrical operation of the WCA330 and WCA380
using the major circuit blocks or modules as shown in Figure 9-1.

The down converter converts input RF signals with frequencies up to 3 GHz
(WCA330)/ 8 GHz (WCA380) to the Baseband (10 MHz or lower), Normal and
Wide intermediate frequency (IF) signals. The Baseband and Normal IF signals
are sent to the A12 IF Gain board, while the Wide I F signals to the A22 Wide
ADC board.

The down converter consists of two main modules: U10 ERF4000 and U11
ERF4001. U11 ERF4001 receives input signals and processes them with the
programmable attenuators and Y I G tuning filter (YTF; 3.5-8.0 GHz). The
Baseband signals are sent directly from U11 to the A12 IF Gain board. RF
signals are sent to U10 ERF4000. U10 contains a three-stage (181/2nd/3rd) |F
converter and a phase-locked synthesizer. The input RF signals are mixed with
respective LO signals through the mixer within the converter, then converted into
IF frequency signals for each level. Each of the LO signalsis generated by the
synthesizer based on the reference frequency. For the Wide IF signals, U10 has a
wideband synthesizer, mixer, and awide IF amplifier. Also, it contains a
calibration signal generator, and a 10 MHz reference frequency selecting and
distributing circuit.

The calibration signal generator produces highly stable signals of 25 MHz for
calibrating conversion gains. The 10 MHz reference frequency selecting and
distributing circuit selects an internal or external 10 MHz reference frequency,
and outputs the signals to the synthesizer, the clock generating circuit on the A40
Memory board, and the 10 MHz output connector |ocated on the rear panel.

The Baseband and Normal |F signals from the down converter are input and
amplified with the A12 |F Gain board, then filtered and A/D converted with the
A13IF A/D board.

The A12 IF Gain board amplifies the Baseband and Normal IF signals by
selecting the AC/DC/GND input coupling for the Baseband signals. The A13 IF
A/D board has a 10 MHz low-pass filter for the Baseband signals and a 18 MHz
band-pass filter for the Normal |IF signals. Thefiltered signals are A/D converted
with the 14-bit 25.6 MS/s A/D converter.
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3-2

DDC Board (A20)

Wide ADC Board (A22)

FFT Board (A30)

Signals are processed with DC offset cancellation, as well as DC level shift fitted
within the input range of A/D converter by the input buffer, then input to the
A/D converter. The output level of signals from the input buffer is monitored by
the excessive input signal detection circuit. If the specified level is exceeded,
“OVERLOAD” isdisplayed on screen.

The A20 Digital Down Converter (DDC) board consists of an 1Q splitter, a
digital mixer, adigital filter, and other components. It performs digital signal
processing including 1Q separation and frequency conversion, which are required
to perform high-speed FFT operation, then outputs the signalsto the FFT board.

The 14-bit digital datafrom the A13 IF A/D board is processed with frequency
conversion and |Q separation by the digital orthogonal mixer, then unwanted
bands are cut out and a sample rate is changed by the subsequent digital filter.
With the secondary digital mixer, frequency conversion depending on the
settings of center frequency is performed, and limiting band according to the
span settings and sampl e rate change are performed by the subsequent multiple-
step digital filter.

The A22 Wideband A/D Converter (ADC) board converts the Wide IF signalsto
digital datafor the FFT processing. It contains an 1Q splitter, atwin A/D
converter, awideband digital filter, and FIFO.

The 1Q splitter splits the wide I F signal from the down converter to the | and Q
components. Also, | and Q signals can be directly input from the rear panel
connectors. Thetwin A/D converter (12-bit 40.96 MS/s X 2) converts the analog
| and Q signals separated by the 1Q splitter to the digital quantity, respectively.
The wideband digital filter thins out the sampling clock to change the span. The
FIFO stores the data from the wideband digital filter and outputs them to the
A20 DDC board, synchronizing with the data stream from the analog front end.

The A30 FFT board has an input FIFO, an FFT processor, an output FIFO, a
trigger processor, and a clock generating and distributing circuit. It sends out 1/Q
data converted into frequency domain data, time domain data without conver-
sion, and trigger signals, to the A40 Memory board.

The input FIFO consists of multiple dual-port RAMs and a control circuit. The
input FIFO groups input datain units of 1024 or 256 points from the DDC
board, and sends them to the FFT processor at afixed clock rate. The datarate
may vary significantly depending on the setting for the span.

The FFT processor converts time domain data grouped in units of 1024 or 256
points into frequency domain data at a high speed. The frequency domain data
output from the FFT processor is reduced in its data rate by the subsequent
output FIFO, and sent out to the Memory board.

WCA330 & WCA380 Service Manual



Theory of Operation

The FIFO processing system starting from the input FIFO and ended with the
output FIFO is divided into two systems, in order to improve an operating rate,
thus real-time analysis up to 5 MHz span is made available. The time domain
data sent from the DDC board branches to the two systems; data branched to one
system are converted to frequency domain as described above, while the data for
the other system are timed with the frequency domain data by being passed
through the two-step configured FIFO, and sent to the subsequent Memory board
while they are not yet converted but remain as the time domain data.

The trigger processor consists of a multiplier, an adder, and a magnitude
comparator. The momentary power supply calculated in real time based on the
1/Q datais compared with the trigger conditions specified to generate trigger
signals, then output to the A40 Memory board. The clock generating and
distributing circuit provides synchronized system clock used by the FFT and
Memory boards.

Memory Board (A40)  The A40 Memory board stores the 1/Q data collected and controls the signal
processing hardware. It has an acquisition memory made up of data banksO, 1,
and 2, and atrigger memory. This board also includes an address counter, alocal
controller and its peripheral circuits, a clock generating circuit, and an external
trigger input circuit.

The acquisition memory consisting of a set of three data banks 0, 1, and 2, has
capacities of 4 MB, 4 MB, and 8 MB, respectively, and stores I/Q data for
frequency domain and time domain in real time. The operation of the memories
and actual datato be stored on the memories will vary depending on the mode of
each memory; Frequency, Dual, and Zoom. The Zoom mode is implemented by
returning the time domain data written on Data Bank 2 to the FFT processor on
the DDC board once, then re-writing the frequency domain data performed with
the FFT operation on Data Bank 0.

The trigger memory stores the trigger conditions created by editing the mask
patterns. The trigger conditions are compared with the acquisition data by the
magnitude comparator equipped on the FFT board. The address counter
generates an address for one bin or one point, and maps addresses on the
memories.

Thelocal controller sets up and controls all the signal processing hardware
ranging from the down converter to the Memory board, and sends out the upper
bit addresses to the acquisition memory to control frames for each memory. The
clock generation circuit has a digital control VCXO, generating sampling clocks
for the A/D converter locked with the 10 MHz reference frequency supplied from
the down converter. The external triggering input circuit detects a rising edge of
external trigger signals and sends them to the local controller.
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CPU Board, Data Storage,

3-4

and External Interfaces

Mother Board (A50)

Power Supply
(A71, A72, AT3)

The CPU board has an Intel Celeron processor (433 MHz) and 128 Mbyte
DRAM. Installed with Windows 98, it controls the entire system including the
user interface, data acquisition, process, and display, and external interfaces.

Datais stored in the following mass storage devices.

m 10 Gbyte hard disk

m  3.5-inch floppy disk

m 8 Mbyte flash disk

The CPU board has the following interface connectors:
m  Keyboard

® Mouse

m LAN Ethernet (10/100BASE-T)

It also controls the following external interfaces:

m GPIB

m  Centronics parallel

The A50 Mother board provides the local bus connectors to be inserted with the
A20, A22, A30, and A40 boards, and the | SA/PCI bus connectors to be inserted
with the CPU and GPIB boards. It also includes a bus bridge circuit required to
provide accesses to the memory system for A40 viathe PCI bus, and some
stabilized power supply circuits. The Mother board controls the interfaces
between the boards and supplies the power. The power supply circuit on the
Mother board generates +20 V and +8 V output power using +24 V input powe,
to be supplied to the A12 IF Gain board.

The power supply consists of an AC/DC converter unit, the A70 DC Power-1,
A71 DC Power-2, and A72 DC Power-3 boards. It controls the power source and
supplies power to all of the circuitry in the analyzer. The AC/DC converter unit
generates the power of DC 48 V from the AC line input, and supplies the power
to the DC Power-1 and DC Power-2 boards.

The DC Power-1 board generates the power of +24 V/+12 V, anadlog —12 V/+5V,
and analog -5 V/+8 V from the +48 V input power viathe DC/DC converter
equipped on the board. Then it supplies the power to the boards through the
Mother board. The DC Power-1 board is also equipped with the power switch
and the power supply remote control circuit, turning off the power supply upon
detection of the signal from the CPU board, thus preventing accidents caused by
any unintentional shut down of the power.
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LCD Display Unit and
LVDS Buffer Board (A62)

Front Panel Board (A60)

DC Power-2 board generates +12 V and +5 V digital power supplies from the
+48 V power viathe DC/DC converter on the board, and supplies such power to
the hard disk unit, LCD display unit, fans, as well as to the boards through the
Mother board.

The DC Power-3 board connects to the On/Standby switch. It generates +48 V
for the DC Power-1 board and +5 V backup for the CPU board from + 15V and
+5V of U41 Standby Power Supply.

The DC Power-3 board has also a highly stable oven-controlled crystal oscillator
(OCXO) that suppliesthe internal 10 MHz reference frequency to the down
converter. All the synthesizers and oscillators contained in the analyzer output
the frequency locked with the 10 MHz reference frequency selected and
distributed by the down converter.

The LCD display unitisa12.1-inch TFT/LCD panel that displays the screen
information created by the CPU board. The output from the LCD Controller
board inserted into the PCI slot on the Mother board is buffered on the A62
LV DS Buffer board once, and added to the LCD display unit.

The A60 Front Panel board sends the key data, coded by the key encoder, to the
CPU board.
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Performance Verification

Two types of Performance Verification procedures can be performed on this
product: SelfTests and Performance Tests. You may not need to perform all of
these procedures, depending on what you want to accomplish.

m  Torapidly confirm that the analyzer functions and was adjusted properly,
just do the Self Tests, which begin on page 4-3.

Advantages: These procedures require minimal additional time to perform,
reguire no additional equipment, and more completely test the internal
hardware of the analyzer. They can be used to quickly determine if the
analyzer is suitable for putting into service, such aswhen it isfirst received.

m |f more extensive confirmation of performance is desired, do the
Performance Tests, beginning on page 4-11, after doing the Self Tests just
referenced.

Advantages: These procedures add direct checking of warranted specifica-
tions. They require more time to perform and require suitable test equi pment.
(Refer to Equipment Required on page 4-13).
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Conventions

4-2

Throughout these procedures the following conventions apply:

Each test procedure uses the following general format:
Title of Test

Equipment Required

Prerequisites

Procedure

Each procedure consists of as many steps, substeps, and subparts as required
to do the test. Steps, substeps, and subparts are sequenced as follows:

1. First Step
a. First Substep
m  First Subpart
®m  Second Subpart
b. Second Substep
2. Second Step

Instructions for menu selection follow this format:

FRONT PANEL BUTTON — Side Menu Button — Submenu Button.
For example, “Press SETUP.MAIN — Band — RF".

“SETUP.MAIN" indicates the M AIN button in the SETUP menu areaon
the front panel.

In steps and substeps, the lead-in statement in italics instructs you what to
do, while the instructions that follow tell you how to do it. In the example
step below, “ Set the WCA380 analyzer controls’ by doing “Press SET-
UP.MAIN — Band — RF”".

Set the WCA380 analyzer controls: Press SETUP.-MAIN — Band - RF”

STOP. The symbol at the left is accompanied by information you must read to do
the procedure properly.
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Self Tests

The self tests use internal routines to confirm basic functionality and proper
adjustment.

The self tests include these internal routines:
m  [nitial test

The instrument automatically performs internal diagnostics at power-on.
m  Sdf calibration

This procedure checks the instrument internal calibration constants and
changes them if needed.

m  Diagnostics

The diagnostic procedure uses internal routines to verify that the instrument
functions, and passes the internal circuit tests.

The following provides the details.
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Initial Test

The power-up self tests check the analyzer ROMs, RAMs, and A20 DDC board
as listed below. No test equipment is required.

Table 4-1: Initial test process

Test item Internal process

ROM Check the ROMs by reading data and examining the check sum.
RAM Check the RAMs by writing and reading data.

A20 Check whether the A20 DDC board is installed or not.

To display the results, do the following procedures:
1. Pressany key in the CONFIG area on the front panel.
For example, press the CONFIG:M ODE key.
2. Pressthe uppermost side key.
The information is displayed on the screen as shown in Figure 4-1:
m  Version information:
B Main System: Main software version
®  Sub System: Firmware version

m  Result of the self test

WCA3S0 WIRELESS COMMUNICATION AHALYZER
Copyright (C) 2000 SOWY/TEKTRONIX CORPORATION

Main System:
Version:

Sub System:
Version: 4.1
Rom: Pass
Ram: Pass
A20: Installed

Options:

Figure 4-1: Display of the self test results (view of upper left corner)
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Self Calibration

Self Gain-Calibration

There are four calibration routines:

m  Sdf gain-calibration compensates the amplifier gain based on the internal
signal generator.

m |Q offset calibration compensates the 1Q signal offset between the signal
source and the analyzer when inputting 1Q signals.

®  WdelQ balance calibration compensates the DC component balance of 1Q
signals in the Wide maode.

m  WdelQ full-calibration performs the factory full-calibration for 1Q signal
balance in the Wide mode.

When you boot the analyzer or when UNCAL (uncalibrated) is displayed during
operation, perform self gain-calibration. Aninternal calibration routine calibrates
amplifier gain based on an internal signal generator.

If you calibrate the analyzer when you boot it, let it warm up for more than 20
minutes and use the following procedure to calibrate it. The warm up period
alows electrical performance of the analyzer to be stable.

During operation when the ambient temperature changes by morethan +5° C
from the temperature at the previous calibration, UNCAL is displayed in the
hardware status display area (see Figure 4-2), urging you to perform calibration.

UNACAL OVERLOAD TRIGGERED PAUSE

When red, run the calibration

0|[0]|0]]0]

Figure 4-2: Displaying UNCAL

Use the following procedure to perform self gain-calibration.

NOTE. When you run calibration during signal acquisition, calibration is
performed after the acquisition is completed.
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1. PresstheUTILITY key inthe CONFIG areaon the front panel.
See Figure 4-3.

2. Pressthe Util A/SelfCal side key.

3. Pressthe Gain Cal side key.

The calibration runs. It takes several seconds to complete the process.

4. If you pressthe AutoGainCal side key to select On, calibration runs

automatically when the analyzer becomesin the UNCAL state.

A @ (E— ENTRY E—
[config] <— D 7 8 9 WHz/
P S
Util: o o O g
: CONFIG area CONFiG
MODE 4 5 6 Kiz/ms
C o o 3 g
Action
Assign  Show D SETUP 1 2 3 Hz/ps
C ) o o O 3
UTILITY key VIEW 0 . - A
C ) o o 3 3
Util A
SelfCal D [ LT CLEAR  BS ENTER/dBm ¥
C ) 4 O 0
|
Util B Util A [SelfCal] side key EXT TRIG RF INPUT
[SaveLoad] D
(&)

Figure 4-3: Running the self gain-calibration
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1Q Offset Calibration  This calibration compensates the 1Q signal offset between the signal source and
the analyzer when inputting 1Q signals.

NOTE. Before performing the following procedure, set the 1/Q input signal level
to zero.

1. PresstheUUTILITY key inthe CONFIG areaon the front panel.
See Figure 4-3.

2. Pressthe Util A / SelfCal side key.
3. PressthelQ Offset Cal side key.

The calibration runs. It takes several dozen seconds to complete the process.

Wide IQ Balance  This calibration compensates the DC component balance of 1Q signalsin the
Calibration = Wide mode.

1. Pressthe UTILITY key inthe CONFIG areaon the front panel.
See Figure 4-3.

2. Pressthe Util A / SelfCal side key.
3. Pressthe Wide | Q Balance Cal side key.

Calibration runs. It takes several seconds to compl ete the process.
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Wide IQ Full Calibration

1

o > W BN

[config] <—

Mode:

Digital
Demod

Calibration

0] |0

Diag

s

4-8

Figure 4-4: Running calibration and diagnostics

It performs the factory full calibration for 1Q signal balance in the Wide mode.

Press the M ODE key in the CONFIG area on the front panel.

See Figure 44 below.

Pressthe More... side key twice.

Pressthe Calibration side key.

Pressthe C side key in the VIEW area.

Pressthe Wide I Q Full Cal side key.

Cdlibration runs. It takes several minutes to compl ete the process.

Calibration side key

CONFIG area
MODE key

Diag side key

“SETUP | (P vIEW M
MAIN A B [+ D
[ [ [ [
\
FREQ AN SCALE  MKR  SRCH
D [ [ [ [
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[: [ [ [ [
REF
D N ENTRY I
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CONFIG —/ [ [ —
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[ J [ [ [ [
SETUP 1 2 3 Hs
—/ —/ —/ —
VIEW o B A
D [ [ [ [
UnLITY CLEAR  BS ENTER/dBm ¥
D [ [ [
EXT TRIG RF INPUT

50Q max +30dBm

VIEW area

C key

— RF INPUT
(N-type connector)
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Diagnostics

Running the Diagnostics

You can run the interna diagnostic program to check hardware states. Table 4-2
shows test items and their descriptions.

Table 4-2: Internal diagnostic program

Item Input band Description

Memory - Check that data is written and read to/from the RAMs correctly.
Level Check that levels are measured correctly.
Overload Check that overload is indicated correctly.

Freq Shift Baseband Check that frequencies are measured correctly.
T-Domain Check that data is continuous in the time domain.
F-Domain Check that there is no abnormal spurious.

RF Level Check that levels are measured correctly.

RF Overload | RF Check that overload is indicated correctly.

RF Freq Shift R(I\:A:CA%O) Check that frequencies are measured correctly.
RF T-Domain | (WCA380) | Check that data is continuous in the time domain.
RF F-Domain Check that there is no abnormal spurious.

This subsection explains how to run the diagnosis program.

Equipment
Required

One 50 Q BNC-N coaxial cable

Prerequisites

Power on the analyzer and allow a 20 minute warm-up before doing
this procedure.

1. Connect the 50 Q BNC-N coaxia cableto 10 MHz REF OUT (BNC-type
connector) on the rear panel and RF INPUT (N-type connector) on the front

panel.

2. Pressthe MODE key in the CONFIG area on the front panel.
See Figure 44 on the left page.

3. PresstheMore... side key twice.

4. Pressthe Diag side key.

5. Pressthe C key in the VIEW area on the front panel.

WCA330 & WCA380 Service Manual

4-9



Performance Verification

6. Pressthe Mode side key to select an execution mode:

I nteractive — Press the Execute All side key or the side key that corre-
sponds to each test item to perform atest once.

Continuous — Press the Execute All side key or the side key that corre-
sponds to each test item to perform atest repeatedly. To stop testing, press
the CLEAR key.

StopOnFail — Press the Execute All side key or the side key that corre-
sponds to each test item to perform atest until an error occurs. To stop
testing, pressthe CLEAR key.

7. Pressthe Execute All side key to perform atest on every item. If you want
to perform atest on each item, refer to Table 4-2 to press the side key that
corresponds to each test item.

The execution results of the diagnosis program are displayed in the VIEW C
(upper right window). The numbers of passes and fails are displayed for each test
item. Passed items are shown with a green background and failed items with red.

5
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fdiwv

-85
B

Marker: OHz -53.521dBm

Center: 10MHz
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Figure 4-5: Execution results of diagnostic routines (View C)
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This section contains a collection of procedures for checking that the WCA330
and WCA380 analyzers perform as warranted.

There are two types of performance tests: Auto Tests and Manual Tests.

m  Auto Testsuseinterna routines to verify that the analyzer functions and was
adjusted properly. The Auto Tests are divided into two main groups by the
input frequency band: Baseband Tests and RF Tests.

m  Baseband Tests check the analyzer performance in the baseband (up to
10 MHz).

m  RF Tests check the analyzer performance in the RF band (10 MHz to
3 GHz (WCA330) / 8 GHz (WCA380)). The RF Tests are divided into
the subgroup Test A to F due to test signal connections.

®  Manual Tests supplement the Auto Teststo verify the analyzer performance
formally and report the test records.
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Prerequisites

4-12

The tests in this section provide confirmation of instrument performance and
functionality when the following regquirements are met:

The cabinet must be installed on the WCA 330 or WCA380 analyzer.

You must have performed and passed the procedures under Self Tests, found
on page 4-3.

A signal-path compensation must have been done within the recommended
calibration interval and at a temperature within +3° C of the present
operating temperature. (If at the time you did the prerequisite Self Tests, the
temperature was within the limits just stated, consider this prerequisite met.)

The WCA330/WCA380 analyzer must have been last adjusted at an ambient
temperature between +20° C and +30° C, must have been operating for a
warm-up period of at least 20 minutes, and must be operating at an ambient
temperature between +10° C and +40° C. (The warm-up requirement is
usually met in the course of meeting the Self Tests prerequisites listed
above.)

The frequency counter (refer to page 4-13) must have been operating for a
warm-up period of at least 24 hours.

The setup files (Item 21 in Table 4-3) must be loaded to the waveform
generator (Item 6). The setup files contain the test settings and waveforms.
For the installation procedure, refer to Installing Setup Files on the
Waveform Generator on page 5-14.

The SG and M SG flatness floppy disks must be prepared (Item 19 and 20 in
Table 4-3). For the procedure to create or update the flatness correction files,
refer to Preparing the Flatness Correction File on page 5-15.
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Equipment Required

Table 4-3: Test equipment

These procedures use external, traceable signal sources to directly check
warranted characteristics. The required equipment list follows this introduction.

Item number and

description Minimum requirements Example Purpose

1. Frequency counter Frequency range: 10 MHz; Anritsu MF1603A option 03 Checking the reference out-
Aging rate: <5 x 10~19/day; put frequency accuracy
Accuracy: <0.01 ppm at 10 MHz

2. Signal generator Frequency range: 10 kHz to 3 GHz; HP 8648C/D option 1E5 1 Checking RF flatness
Variable amplitude from -70 dBm to
+13 dBm into 50 Q;
Accuracy: <+1 dB; Function: FM

3. Signal generator Output: =-10 dBm at 25 MHz; Anritsu MG3642A Checking spectrum purity
SSB phase noise: <-110 dBc/Hz at
10 kHz offset

4. Signal generator Frequency: 2GHz; Output: =-10 dBm; | Rohde & Schwartz Checking digital demodula-
Digital modulation: QPSK; SMIQ option 03 tion accuracy

Symbol rate: 4.096 M/s

5. Microwave signal Frequency range: 10 MHzto 8 GHz; | HP 83711B 1 or Checking RF flatness
generator Output level: -4 dBm to +10 dBm; Anritsu 69053A 1
Accuracy: <1 dB

6. Waveform generator Arbitrary waveform; Two output Sony/Tektronix AWG520 1 Software-based adjustments
channels; Sampling frequency:
50 kHz to 1 GHz;

Amplitude range: 20 mVto 2 V

7. RF power meter 1 MHz to 8 GHz HP E4418B Checking reference level

accuracy

8. RF power sensor 10 MHz to 8 GHz; RF Flatness: <3 %; | HP E4412A Checking reference level
Uncertainty of calibration factor data: accuracy in the RF band
<2 % (RSS)

9. RF power sensor 1 MHz to 25 MHz; RF Flatness: <3 %; | HP 8482A Checking reference level
Uncertainty of calibration factor data: accuracy in the baseband
<2 % (RSS)

10. RF step attenuator 10 dB step; Accuracy: <3%; HP 84968 Checking reference level

Range: =1 MHz

accuracy

11. Power combiner

Range: 500 MHz to 2 GHz; Isolation:
>18 dB; Insertion loss: <1.0 dB

Mini-Circuits ZAPD-21

Checking 2-signal 3rd-distor-
tion

WCA330 & WCA380 Service Manual
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Table 4-3: Test equipment (Cont.)

Item number and
description

Minimum requirements

Example

Purpose

12. BNC cable

50 Q, 36 in, male to male BNC
connectors

Tektronix part number
012-1341-00

Signal interconnection

13. BNC-SMB cable

50 Q, 90 in, male BNC to male SMB
connectors

Signal interconnection

14. N-N cable

50 Q, 36 in, male to male N
connectors

Signal interconnection

15. N-SMA cable

50 Q, 36 in, male N to male SMA

Signal interconnection

(Three required) connectors
16. GPIB cable 2m, double-shielded Tektronix 012-0991-00 Software-based tests
17. BNC-N adapter Female BNC to male N connectors Standard accessory Signal interconnection
Tektronix part number
103-0045-00
18. Terminator Impedance: 50 Q; connectors: female | Tektronix part number Signal termination for check-
BNC input, male BNC output 011-0049-01 ing frequency accuracy

19. SG flatness floppy disk

Created or updated with the proce-
dures described on page 5-15

3.5inch, 720 K or
1.44 Mbyte, DOS-compatible
floppy disk

Storing flatness correction
data for the signal generator
(ltem 2)

20. MSG flatness floppy disk

Created or updated with the proce-
dures described on page 5-15

3.5inch, 720 K or
1.44 Mbyte, DOS-compatible
floppy disk

Storing flatness correction
data for the microwave signal
generator (ltem 5)

21. AWG520 setup disk
(CD-ROM)

Contain the setting and waveform
files for the analyzer calibration

Tektronix part number
062-A250-00

Setting up the AWG520
waveform generator (ltem 6)

1 Use this instrument only. The performance tests specify that the analyzer controls this instrument over the GPIB.

4-14
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Auto Test Procedures

Table 4-4: Baseband tests

This section describes the performance tests that are done automatically by
executing the internal test routines. The performance tests are divided into two
main categories by the input frequency bands:

m  Baseband tests check the Baseband (up to 10 MHz) performance of the
analyzer by running the internal test routines. The test items arelisted in
Table 44.

m  RF tests check the RF band (10 MHz to 3 GHz (WCA330) / 8 GHz
(WCA380)) performance of the analyzer by running the internal test
routines. The tests are divided into Test A to F dueto test signal connections.
Thetest itemsarelisted in Table 4-5.

Title Description Spec.

Memory test m Checks the RAMs that store captured data.

Attenuator test m Checks that the baseband reference level satisfies the specification. 1-7
m Checks that the overload detector works correctly.

Span and center frequency test m Checks that the span setting operates correctly.
m Checks that the center frequency setting operates correctly.

Frame update interval test m Checks that the frame update interval setting operates correctly.
m Checks that FFT of both 256 and 1024 points works correctly.

Internal trigger test m Checks that the frequency-domain event trigger works correctly. 1-8
m Checks that the frequency resolution satisfies the specification.

External trigger test m Checks that the external trigger works correctly. 1-8
m Checks that the delay from the external trigger satisfies the specification.

Time-domain trigger test m Checks that the time-domain trigger works correctly. 1-8
m Checks that the trigger level satisfies the specification.

Flatness and aliasing test m Checks that the level accuracy within the baseband satisfies the specification. 1-7
m Checks that the alias suppression ratio satisfies the specification.

FM zoom test m Checks that the zoom functions correctly.
m Checks that the frequency modulation (FM) demodulation functions correctly.

Key test m Checks that the front panel key works correctly.
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Table 4-5: RF tests

Title Description Spec.
Test A Checks RF (WCA330) / RF1 (WCA380) band performance.
Self gain-calibration test m Checks that the self gain-calibration works correctly. 1-7
m Checks that the level accuracy satisfies the specification after the calibration.
RF reference level test m Checks that the reference level accuracy satisfies the specification at 1.5 GHz. 1-7
m Tests with the input signal that is +5 dB lower than the reference level.
IF flatness test m Checks that the in-band level accuracy of the Normal and HiRes IF modes satisfies | 1-7
the specification.
RF flatness test m Checks the in-band level accuracy of the RF (WCA330) or RF1 (WCA380) bands 1-7
satisfies the specification.
RF residual response test m Checks that the display spectrum with no input satisfies the specification.
Average noise test m Checks that the average display noise level satisfies the specification.
RF zoom test m Checks that the zoom functions correctly in the RF mode.
m Checks that the time-domain data is acquired continuously.
RF spurious response test m Checks that the spurious level when inputting a signal satisfies the specification.
TestB Checks the Wide IF mode performance.
Wide IF reference level test m Checks the reference level accuracy satisfies the specification in the Wide IF mode. | 1-7
m Tests with the input signal that is +5 dB lower than the reference level.
Wide IF flatness test m Checks that the in-band flatness satisfies the specification. 1-7
Wide IF residual response test m Checks that the display spectrum with no input satisfies the specification.
Sideband spurious response test | m Checks that the sideband level when inputting a signal satisfies the specification.
Wide IF zoom test m Checks that the zoom functions correctly in the Wide IF mode.
m Checks that the time-domain data is acquired continuously.
Test C (WCA380 only) Checks the RF2 to RF4 band performance.
RF3/4 reference level test m Checks that the reference level accuracy satisfies the specification at 5 GHz (RF3) 1-7
and 6.5 GHz (RF4).
m Tests with the input signal that is +5 dB lower than the reference level.
RF2 flatness test m Checks that the in-band level accuracy for the RF2 band satisfies the specification. 1-7
RF3 flatness test m Checks that the in-band level accuracy for the RF3 band satisfies the specification. 1-7
RF4 flatness test m Checks that the in-band level accuracy for the RF4 band satisfies the specification. 1-7

RF2 spurious response test

Checks that the spurious level for the RF2 input signal satisfies the specification.

RF3 spurious response test

Checks that the spurious level for the RF3 input signal satisfies the specification.

RF4 spurious response test

Checks that the spurious level for the RF4 input signal satisfies the specification.

4-16

WCA330 & WCA380 Service Manual



Performance Tests

Table 4-5: RF tests (Cont.)

Title Description Spec.
TestD Checks the trigger in the Wide IF mode and the digital demodulation performance.
Wide IF trigger test m Checks that the trigger functions correctly in the Wide IF mode. 1-8
Digital demodulation test 1 m Checks that the EVM accuracy of digital demodulation satisfies the specification for | 1-8
the Normal IF mode.
Digital demodulation test 2 m Checks that the EVM accuracy of digital demodulation satisfies the specification for | 1-8
the Wide IF mode.
Test E Checks the 2-signal 3rd-distortion.
2-signal 3rd-distortion test m Checks that the 2-signal 3rd-distortion satisfies the specification. 1-7
Test F Checks the 1Q input characteristics.
1Q input level test m Checks that the reference level accuracy for the 1Q input satisfies the specification. 1-7

STOP. These procedures extend the confidence level provided by the basic
procedures described on page 4-3. The basic procedures should be done first,
then these procedures may be performed if desired.
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Executing the Auto Tests  The auto tests are done by running the internal test routines. Use the side keysto
run the tests. See Figure 4-6. The results are shown in View C. The detail
procedures start on the next page.

Some tests display the The number of PASS
result graphically.

Test items The number of FAIL
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Figure 4-6: Executing the performance test routines

Example of Test B

Execute All side key executes all
«—— tests in the test group (in this
example, Test B).

If you perform the tests separately,
press the side key corresponding to
the test.

Retrieving the Test Results. The test results are shown in View C (upper right
window) with Pass/Fail and View H (lower right window) with the measurement
data. After you have done al or one of the auto tests, the RF test results are

written in thisfile:

PV2.log under the directory C:\Program Files\SONY Tektronix\wca\Sys\Log

Thisfile ssimply adds the new test datai.e. does not overwrite the previous data.
You can retrieve test data by searching the test title (e.g. “2-Tone Distortion™) in

atext editor such as Notepad.
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Baseband Tests

This section describes the Baseband test procedures. Table 46 lists the test titles
and menu items. You can do the all tests automatically by running the internal
routines except for the 10 MHz reference output test that is done manually.

Table 4-6: Baseband tests

Test title Menu item
Memory test Memory
Attenuator test At

Span and center frequency test Span/CF
Frame update interval test Frame Update
Internal trigger test Int Trigger
External trigger test Ext Trigger
Time-domain trigger test Time Trigger
Flatness and aliasing test Flatness / Aliasing
FM zoom test FM Zoom

Key test Key

WCA330 & WCA380 Service Manual
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The baseband testsin Table 46 are done automatically by running the internal
routines with the following procedure.

Equipment One waveform generator (ltem 6)

Required One 50 Q BNC coaxial cable (ftem 12)

One 50 Q BNC-SMB coaxial cable (ltem 13)
One female BNC to male N adapter (Item 17)
One GPIB cable (Item 16)

Prerequisites Refer to page 4-12.

The setup files must be loaded to the waveform generator.

WCA330/WCA380

Waveform generator %

O oo oo o El

52 2 _9 0 eos %

0 o = =88 5

0 _ O O £ 282|| GPIBcable ] %

=]

DDDDDDD Seoas
: EXT TRIG
CH 1 output MARKER OUT: CH1 M1 (rear) BNC-N adapter
50 Q BNC-SMB coaxial cable )
\_ 50 Q BNC coaxial cable )

Figure 4-7: Initial test hookup

1. Install the test hookup and preset the instrument controls:
a. Power off the WCA330/WCA380 analyzer and waveform generator.

b. Connect the generator CH 1 output through a 50 €2 BNC coaxial cable
and a BNC-N adapter to the analyzer RF INPUT. See Figure 4-7.

c. Connect the generator MARKER OUT: CH1 M1 SMB connector on
the rear panel through a 50 €2 BNC-SMB coaxial cable to the analyzer
EXT TRIG BNC input connector. See Figure 4-7.

d. Connect the analyzer and the generator with a GPIB cable.
e. Power on the analyzer and the generator.

f. Set the GPIB address of the generator to 3.
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2. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.

3. Load the performance verification setup file:

a. Press CONFIG:MODE — Load From File (*.CFG).
The directory and file lists are displayed.

b. Open thedirectory C:\Program Files\SONY Tektronix\wca\Bin.
c. Select thefile PV1.cfd and Press OK.
The setup file is loaded.
4. PressVIEW:C to display the test menu.
5. Pressthe Mode side key to select an execution mode:

I nteractive — Performs the test once by pressing the Execute All side key
or the side key that corresponds to each test item.

Continuous — Performs the test repeatedly by pressing the Execute All
side key or the side key that corresponds to each test item. To stop testing,
pressthe CLEAR key.

StopOnFail — Performs the test until an error occurs by pressing the
Execute All side key or the side key that corresponds to each test item. To
stop testing, pressthe CLEAR key.

6. Pressthe Execute All side key to perform atest on every item. If you want
to perform atest on each item, refer to Table 46 to press the side key that
corresponds to each test item.

All of the tests are executed automatically, except for the Key test. When running
the Key test, press any key on the front panel and make sure that the correct key
nameis displayed in View C.

The results are shown in View C. The numbers of Passes or Fails are indicated
with the background color green or red, respectively. Some tests show the results
graphically in View A.
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RF Tests

The RF tests are divided into Test A to F due to test signal connections.
The details are described in order bel ow.

TestA  Test A usesthesignal generator to check the RF performance.

Table 4-7: RF tests — Test A

Test title Menu item
Self gain-calibration test Self Gain Cal
RF reference level test RF Ref Level
IF flatness test IF Flatness
RF flatness test RF Flatness
RF residual response test RF Res. Resp.
Average noise test Average Noise
RF zoom test RF Zoom

RF spurious response test RF Spurious
Equipment One signal generator (ltem 2)
Required

One 50 Q N-N coaxial cable (ltem 14)
One GPIB cable (Item 16)
One SG flatness floppy disk (Item 19)

Prerequisites Refer to page 4-12
WCA330/WCA380
Signal generator &
E— Sl
O () | _GPIB cable o
[ =]
A-
Output
50 Q N-N coaxial cable )

Figure 4-8: Initial test hookup
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1. Install the test hookup and preset the instrument controls:

a.

=

a o

Power off the WCA330/WCA380 analyzer and the signal generator.

Connect the generator output through a 50 €2 N-N coaxial cableto the
analyzer RF INPUT. See Figure 4-8.

Connect the analyzer and the generator with a GPIB cable.
Power on the analyzer and the generator.
Set the GPIB address of the generator to 1.

Insert the SG flatness floppy disk (Item 19) to the floppy disk drive of
the analyzer.

2. Load the performance verification setup file:

a.

Press CONFIG:M ODE — Load From File (*.CFG).
The directory and file lists are displayed.

Open the directory C:\Program Files\SONY Tektronix\wca\Bin.
Select the file PV2.cfd and Press OK.
The setup fileis loaded.

3. PressVIEW:C — Test A (SG)... to display the test menu.

NOTE. Do not use the Spurious Setup... submenu in the Test A menu:
it represents factory troubleshooting and calibration aids not intended for
general use.

4. Let theinstruments warm up: Allow a 20 minute warm-up period before you
go to the next step.

5. Pressthe Execute All side key to perform tests on every item. If you want to
perform atest on each item, refer to Table 4—7 to press the side key that
corresponds to each test item.

WCA330 & WCA380 Service Manual
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TestB  Test B usesthe signal generator to check the Wide |F mode performance.

Table 4-8: RF tests — Test B

Test title Menu item
Wide IF reference level test Wide Ref Level
Wide IF flatness test Wide Flatness
Wide IF residual response test Wide Res. Resp.
Sideband spurious response test Sideband Spu.
Wide IF zoom test Wide Zoom
Equipment One signal generator (ltem 2)
Required One 50 Q N-N coaxial cable (Item 14)
One GPIB cable (Item 16)
One SG flatness floppy disk (Item 19)
Prerequisites See page 4-12
WCA330/WCA380
Signal generator [ §
— =
O (7 | _GPBcable |- =
o o @ =
Output/ L
50 Q N-N coaxial cable Y,

Figure 4-9: Initial test hookup
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1. Install the test hookup and preset the instrument controls:

a.

=

a o

Power off the WCA330/WCA380 analyzer and the signal generator.

Connect the generator output through a 50 €2 N-N coaxial cableto the
analyzer RF INPUT. See Figure 4-9.

Connect the analyzer and the generator with a GPIB cable.
Power on the analyzer and the generator.
Set the GPIB address of the generator to 1.

Insert the SG flatness floppy disk (Item 19) to the floppy disk drive of
the analyzer.

2. Load the performance verification setup file:

a.

Press CONFIG:M ODE — Load From File (*.CFG).
The directory and file lists are displayed.

Open the directory C:\Program Files\SONY Tektronix\wca\Bin.
Select the file PV2.cfd and Press OK.
The setup fileis loaded.

3. PressVIEW:C — Test B (SG)... to display the test menu.

4. Let theinstruments warm up: Allow a 20 minute warm-up period before you
go to the next step.

5. Pressthe Execute All side key to perform atest on every item. If you want
to perform atest on each item, refer to Table 4-8 to press the side key that
corresponds to each test item.
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TestC  Test C usesthe microwave signal generator to check the RF 2 to 4 performance.

(WCA380 Only)

Table 4-9: RF tests — Test C

Test title Menu item
RF3/4 reference level test RF3/4 Ref Level
RF2 flatness test RF2 Flatness
RF3 flatness test RF3 Flatness
RF4 flatness test RF4 Flatness
RF2 spurious response test RF2 Spurious
RF3 spurious response test RF3 Spurious
RF4 spurious response test RF4 Spurious
Equipment One microwave signal generator (Item 5)
Required

One 50 Q N-N coaxial cable (Item 14)
One GPIB cable (Item 16)
One MSG flatness floppy disk (Item 20)

Prerequisites See page 4-12

1. Ingtall the test hookup and preset the instrument controls:
a. Power off the WCA380 analyzer and the signal generator.
b. Connect the generator output through a 50 2 N-N coaxia cable to the
analyzer RF INPUT. See Figure 4-10.

WCA380

Signal generator {
L

GPIB cable

[alloafafofafofj]

0o

Output

50 Q N-N coaxial cable )

Figure 4-10: Initial test hookup
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c. Connect the analyzer and the generator with a GPIB cable.
d. Power on the analyzer and the generator.
e. Set the GPIB address of the generator to 5.

f. Insert the MSG flatness floppy disk (Item 20) to the floppy disk drive of
the analyzer.

2. Load the performance verification setup file:

a. PressCONFIG:MODE — Load From File (*.CFG).
The directory and file lists are displayed.

b. Open thedirectory C:\Program Files\SONY Tektronix\wca\Bin.
c. Select thefile PV2.cfd and Press OK.
The setup fileis loaded.
3. PressVIEW:C — Test C (M SG)... to display the test menu.

4. Withthe RF2—4 SG side key, select HP or Anritsu for the generator
connected to the analyzer.

NOTE. Do not use the RF2—4 Spu. Setup... submenu in the Test A menu:
it represents factory troubleshooting and calibration aids not intended for
general use.

5. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.

6. Pressthe Execute All side key to perform atest on every item. If you want
to perform atest on each item, refer to Table 4-9 to press the side key that
corresponds to each test item.
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Test D

Test D uses the waveform generator to check the wide mode trigger and digital
demodulation performance.

Table 4-10: RF tests — Test D

Test title

Menu item

Wide trigger test

Wide Trigger

Digital demodulation test 1

Digital Demod 1

Digital demodulation test 2

Digital Demod 2

Equipment
Required

One waveform generator (ltem 6)
One 50 Q BNC-BNC coaxial cable (ltem 14)

Prerequisites

Refer to page 4-12.

The setup files must be loaded to the waveform generator.

1. Ingtall the test hookup and preset the instrument controls:

a. Power off the WCA330/WCA380 analyzer and waveform generator.

b. Connect the generator CH 1 output through a 50 €2 BNC coaxial cable
and a BNC-N adapter to the analyzer RF INPUT. See Figure 4-11.

WCA330/WCA380
Waveform generator %
o2 2.2 2ass =
§ =0 O < SE2| GPIBcable ) =
DDDDDDD o (j: Oo = @
CH 1 output BNC-N adapter
\ 50 Q BNC coaxial cable

Figure 4-11: Initial test hookup

c. Connect the analyzer and the generator with a GPIB cable.

d. Power on the analyzer and the generator.

e. Set the GPIB address of the generator to 3.
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2. Load the performance verification setup file:

a. PressCONFIG:MODE — Load From File (*.CFG).
The directory and file lists are displayed.

b. Open thedirectory C:\Program Files\SONY Tektronix\wca\Bin.
c. Select thefile PV2.cfd and Press OK.
The setup file is loaded.
3. PressVIEW:.C — Test D (AWG)... to display the test menu.

4. Let theinstruments warm up: Allow a 20 minute warm-up period before you
go to the next step.

5. Pressthe Execute All side key to perform atest on every item. If you want
to perform atest on each item, refer to Table 410 to press the side key that
corresponds to each test item.
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TestE  Test E usesthe signal generator and the microwave signal generator to check the
3'd intermodul ation distortion.

Table 4-11: RF tests — Test E

Test title Menu item
2-signal 3'd-distortion test 2-Tone Distortion
Equipment One signal generator (ltem 2)
Required

One microwave signal generator (ltem 5)
One power combiner (Item 11)

Three 50 Q N-SMA coaxial cables (Item 15)
Two GPIB cables (ltem 16)

Prerequisites Refer to page 4-12.

WCA330/WCA380
=1
=

Signal generator %
=1
o
@ @ GPIB cable ) %
= ® —\
N-SMA cable
GPIB cable || OuPU!
. N-SMA cable D
Microwave signal generator H
‘ ‘ ‘ Power
@ combiner
O _J
s N-SMA cable

Output

Figure 4-12: Initial test hookup
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1. Install the test hookup and preset the instrument controls:

a.

b.

g

Power off the WCA330/WCA380 anayzer and two signal generators.

Connect each generator output through a50 2 N-SMA coaxia cable to
each power combiner input. See Figure 4-12.

Connect the power combiner output through a 50 Q N-SMA coaxial
cableto the analyzer RF INPUT. See Figure 4-12 again.

Connect the analyzer and the generators with GPIB cables.
Power on the analyzer and the generators.
Set the GPIB address of the signal generator to 1.

Set the GPIB address of the microwave signal generator to 5.

2. Load the performance verification setup file:

a.

Press CONFIG:MODE — Load From File (*.CFG).
The directory and file lists are displayed.

Open the directory C:\Program Files\SONY Tektronix\wca\Bin.
Select the file PV2.cfd and press OK.
The setup file is loaded.

3. PressVIEW:C — Test E (SG, MSG)... to display the test menu.

4. With the RF2—4 SG side key, select HP or Anritsu for the microwave signal
generator connected to the analyzer.

5. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.

6. Pressthe Execute All side key to perform atest on every item. If you want
to perform atest on each item, refer to Table 411 to press the side key that
corresponds to each test item.
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TestF  Test F uses the waveform generator to check the |Q characteristics.

Table 4-12: RF tests — Test F

Test title Menu item
1Q input level test 1Q Input Level
Equipment One waveform generator (ltem 6)
Required One 50 Q BNC-BNC coaxial cable (ltem 14)
Prerequisites Refer to page 4-12.
The setup files must be loaded to the waveform generator.

1. Install the test hookup and preset the instrument controls:
a. Power off the WCA330/WCA380 anayzer and the waveform generator.

b. Connect the CH 1 output of the generator through a 50 €2 BNC coaxial
cableto the | INPUT connector on the analyzer rear panel. See

Figure 4-13.

NOTE. Make sure that the two BNC cables for | and Q signal connections have
the same length.

WCA330/WCA380
linput =P
Waveform generator Qinput N @
o o oo oo i(}\ _ Tl
0o © o O ooo L O ] }
8l oo o 388 & i m
02O O <888
DDDDDDD o 7(}: C}Z:‘ |
/ 2
CH 1 output CH 2 output GPIB cable
\. y,
\_ 50 Q BNC coaxial cable ~ J

Figure 4-13: Initial test hookup
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Connect the CH 2 output of the generator through a 50 2 BNC coaxial
cableto the Q INPUT connector on the analyzer rear panel. See
Figure 4-13.

Connect the analyzer and the generator with a GPIB cable.
Power on the analyzer and the generator.

Set the GPIB address of the generator to 3.

2. Load the performance verification setup file:

a.

Press CONFIG:MODE — Load From File (*.CFG).
The directory and file lists are displayed.

Open the directory C:\Program Files\SONY Tektronix\wca\Bin.
Select the file PV2.cfd and Press OK.
The setup fileis loaded.

3. PressVIEW:C — Test F (AWG)... to display the test menu.

4. Let theinstruments warmup: Allow a 20 minute warm-up period before you
go to the next step.

5. Pressthe Execute All side key to perform atest on every item. If you want
to perform atest on each item, refer to Table 4-12 to press the side key that
corresponds to each test item.
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Manual Test Procedures

This section provides the manual test procedures for checking that the analyzer
performs as warranted.

Table 4-13: Manual tests

Title Page Spec.
10 MHz reference output test 4-35 1-6
Center frequency setting test 4-36 1-6
Spectrum purity test 4-38 1-6
Reference level accuracy test 4-42 1-7
Digital demodulation accuracy test 4-51 1-8
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10 MHz Reference Output  This procedure checks that the output frequency from the 10 MHz REF
Test OUTPUT connector on the rear panel, is within the specified range for the

analyzer.
Equipment One frequency counter (ltem 1)
Required
qar One 50 Q BNC coaxial cable (ltem 12)
One 50 Q terminator (ltem 18)
Prerequisites Refer to page 4-12.

WCA330/WCA380 (rear)

o) oy

Frequency counter

1
| —
0o

=

[

HeH O
-<— 50 Q terminator
\_ 50 Q BNC coaxial cable

Figure 4-14: Initial test hookup

1. Ingtall the test hookup and preset the instrument controls:

a. Hook up the frequency counter: Connect 10 MHz REF OUTPUT of the
analyzer through a 50 Q precision coaxial cable and a’50 €2 precision
terminator to INPUT-A of the counter. See Figure 4-14.

b. Set the counter controls:

Function .................. A-FREQ
Gatetime ................. 2s

2. Check the frequency: Check that the frequency of the counter shows
10 MHz +0.1 Hz

3. Disconnect the hookup: Disconnect the cable at 10 MHz REF OUTPUT.
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Center Frequency Setting  This procedure checks that the center frequency setting error is within the
Test  specified range for the analyzer.

Equipment One frequency counter (Item 1)

Required
quir One signal generator (ltem 2)

One 50 Q BNC coaxial cable (ltem 12)

One 50 Q N-N coaxial cable (ltem 14)

Prerequisites See page 4-12
WCA330/WCA380
[ ]
o
Frequency counter (rear) Signal generator %
R =
O @, =
\ > _ N =
10 MHz ref. output To 10MHz ref. input (rear) / Output
50 Q BNC coaxial cable ] U 50 Q N-N coaxial cable )

Figure 4-15: Initial test hookup

1. Install thetest hookup and preset the instrument controls:

a. Hook up the frequency counter and the signal generator: Connect the
10 MHz reference output of the counter through a 50 2 BNC coaxial
cable to the 10 MHz reference input of the signal generator. See Figure
4-15.

b. Setthe signal generator controls:

Frequency ................. 5MHz
Amplitude ................ —10dBm
RFOutput ................ On

c. Hook up the signal generator: Connect the signal generator output
through a 50 Q N-N coaxial cable to the analyzer RF INPUT.
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d. Settheanalyzer controls:

Press SETUP.MAIN.
Press the Band side key and select Baseband.
Pressthe |F M ode side key and select Normal.

Pressthe Freq, Span, Ref... side key and set the parameters as
follows:

2. Acquiredata: Press START/STOP:ROLL.

3. Check the frequency:

a. PressView:SRCH to place the marker on the peak signal.

b. Read the frequency on the screen.

c. Check that the frequency iswithin arange of 5 MHz + 3.1 Hz.

4. Disconnect the hookup: Disconnect the cable at RF INPUT.

WCA330 & WCA380 Service Manual
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Spectrum Purity Test  This procedure checks that the Carrier-to-Noise (C/No) is within the specified

range for the analyzer.
Equipment One signal generator (ltem 3)
Required

One 50 Q N-N coaxial cable (ltem 14)

Prerequisites See page 4-12

WCA330/WCA380
[ ] ]

Signal generator @
=
el ----

[ E et
ol=....
=1 = befalab

@ @ o E zozz
= po = g Q
Output
\ 50 Q coaxial cable Y,

Figure 4-16: Initial test hookup

1. Ingtall the test hookup and preset the instrument controls:
a. Settheanalyzer controls:
B Press CONFIG:MODE — Spectrum.
B PressSETUP-MAIN.

®m  Pressthe Band side key and select RF (WCA330) or
RF1 (WCA380).

m  Pressthe |F Mode side key and select Normal.

®  Pressthe Memory Mode, Input, FFT... side key and set the
parameters as follows:

FFT Points ................ 1024
FFT Window .............. Blackman
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B Press[Setup] <— (top side key) — Freq, Span, Ref... and set the
parameters as follows:

Freq ... 1500 MHz
Span ... 50 kHz
Ref ... .. -5dBm
RFEAtt ................... 0dB

Average .................. On
AverageType .............. RMS Expo
Num Averages ............. 100

B PressVIEW:MKR — Measurement and select C/No.

b. Setthe signal generator controls:

Frequency ................. 1500 MHz
Amplitude ................ —7dBm
RFOQutput ................ On

c. Hook up the signal generator: Connect the generator output through a
50 Q2 N-N coaxial cable to the analyzer RF INPUT. See Figure 4-16.

2. Acquire data: Press START/STOP:ROLL.
3. Wait: Wait until the averaged waveform is stable.
4. Check C/No:
a. Press VIEW:SRCH to place the marker on the peak signal.
b. PressVIEW:MKR — Band Power Markers... and set the parameters as

follows:
Center .................... (Marker frequency) + 10 kHz
Width .................... 1kHz

c. Confirm that C/No is 100 dBc/Hz or higher.
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5. Modify the analyzer settings: Press SETUP:SPAN and set the span to
500 kHz.

6. Wait: Wait until the averaged waveform is stable.

7. Check C/No:
a. PressVIEW:MKR — Band Power Markers... and set the parameters as
follows:
Center .................... (Marker frequency) + 100 kHz
Width .................... 10 kHz

b. Confirm that C/No is 103 dBc/Hz or higher.

8. Modify the analyzer settings: Press SETUP:SPAN and set the span to
5MHz.

9. Wait: Wait until the averaged waveform is stable.
10. Check C/No:

a. PressVIEW:MKR — Band Power Markers... and set the parameters as

follows:
Center .................... (Marker frequency) + 1 MHz
Width .................... 100 kHz

b. Confirm that C/No is 120 dBc/Hz or higher.
11. Modify the analyzer settings:
a. PressSETUP.MAIN — |F Mode and select HiRes.
b. Press SETUP:SPAN and set the span to 50 kHz.
12. Wait: Wait until the averaged waveform is stable.
13. Check C/No:

a. PressVIEW:MKR — Band Power Markers... and set the parameters as

follows:
Center .................... (Marker frequency) + 10 kHz
Width .................... 1kHz

b. Confirm that C/No is 95 dBc/Hz or higher.
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14.

15.
16.

17.

18.
19.

20.

Modify the analyzer settings: Press SETUP:SPAN and set the span to
500 kHz.

Wait: Wait until the averaged waveform is stable.
Check C/No:

a. PressVIEW:MKR — Band Power Markers... and set the parameters as
follows:

Center .................... (Marker frequency) + 100 kHz
Width .................... 10 kHz

b. Confirm that C/No is 105 dBc/Hz or higher.

Modify the analyzer settings: Press SETUP:SPAN and set the span to
5MHz.

Wait: Wait until the averaged waveform is stable.
Check C/No:

a. PressVIEW:MKR — Band Power Markers... and set the parameters as
follows:

Center.................... (Marker frequency) + 1 MHz
Width .................... 100 kHz

b. Confirmthat C/No is 125 dBc/Hz or higher.
Disconnect the hookup: Disconnect the cable at RF INPUT.
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Reference Level Accuracy  This procedure checks the reference level error is within the specified range for
Test theanayzer. It uses the power meter, power sensor, and step attenuator to set the
signal generator output (i.e. the analyzer input) accurately.

Equipment One signal generator (ltem 2)

Required . .
One microwave signal generator (ltem 5)

One power meter (Item 7)

Two power sensors (ltem 8 and 9)

One step attenuator (Item 10)

Two 50 Q N-N coaxial cables (ltem 14)

Prerequisites See page 4-12

1. Set up the power meter and sensor:

NOTE. Load the power sensor correction factorsinto the power meter, if not yet.

a. Connect the power meter and the power sensor (Item 9 initialy).
See Figure 4-17 below.

Power meter

- JY Power sensor
O

]

A

Sensor input

Figure 4-17: Initial hookup for setting up the power meter and sensor

b. Warm up the power meter and sensor for more than 20 minutes.
c. PressZERO on the power meter.

d. Connect the RF input of the power sensor to the power reference output
of the power meter. See Figure 4-18 on the next page.

e. Turnon POWER REF and execute the calibration.

f. Disconnect the RF input of the power sensor from the reference output
of the power meter.
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Power reference

Power meter
- JH
) )

output

Figure 4-18: Hookup for calibrating the power sensor

2. Preset the instrument controls:

a.
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Set the WCA330/WCA380 controls;

Press CONFIG:MODE — Spectrum.

Press SETUP:MAIN.

Press the Band side key and select Baseband.
Pressthe IF Mode side key and select Normal.

PressMemory Mode, Input, FFT... and set the parameters as
follows:

FFT Points ................ 1024
FFT Window .............. Blackman

Press [Setup] <— (top side key) — Freq, Span, Ref... and set the
parameters as follows:

Freg ...t 5MHz
Span ... 5MHz
Ref ... ... 30dBm

Average .................. On
AverageType .............. RMS Expo
NumAverages ............. 100

Perform the WCA330/WCA380 salf calibration:
Press CONFIG:UTILITY — Util A - Gain Cal.

Set the signal generator controls:

Frequency ................. 5MHz
RFoutput ................. On
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3. Set the signal generator outpult:
a. Hook up the instruments: See Figure 4-19.

®  Connect the signal generator (Item 2) output through a 50 €2 N-N
coaxia cable to the step attenuator input.

m  Connect the step attenuator output through a 50 © N-N coaxial cable
to the power sensor inpuit.

Signal generator

L 1
@ C;J Step attenuator
e}
A-

D /

Output In Out

Power meter
[ JH

: o

Power sensor

50 Q N-N coaxial cable
Figure 4-19: Hookup for setting the signal generator

b. Set the step attenuator to O dBm.
c. Adjust the signal generator so that the power meter reads 10 dBm.
d. Disconnect the cable from the power sensor input.
4. Hookup the signal source: Connect the step attenuator output through a 50 €2
N-N coaxial cableto the WCA330/WCA380 RF INPUT. See Figure 4-20.

WCA330/WCA380

Signal generator

0. T

EEEEEmE

Step attenuator

50 Q N-N coaxial cable

Figure 4-20: Hookup for checking the reference level accuracy
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5. Check the WCA330/WCA380 reference level in the baseband: Do the
procedure for each combination of the settings specified in Table 4-14.

Table 4-14: The instrument settings in the baseband

Analyzer ref. level setting Step attenuator setting Analyzer input level
+30 dBm 0dB +10 dBm

+20 dBm 0dB +10 dBm

+10 dBm -10dB 0dBm

0dBm -20 dB -10dBm

-10 dBm -30dB -20 dBm

-20 dBm -40dB -30 dBm

-30 dBm -50 dB -40 dBm

a. Setthe reference level and step attenuator to one of the settingslisted in

Table 4-14 not yet checked. (Start with the O dB step attenuator setting.)
Press START/STOP:ROL L to acquire data.

Wait until the averaged waveform is stable.

Press START/STOP:ROLL again to stop the acquisition.

Press VIEW:SRCH to place the marker on the peak signal.

Read the peak level and confirm that the value iswithin + 0.8 dBm of
the input level.

Repeat substeps a through f until al reference level settingslisted in
Table 4-14 are checked.

6. Change the power sensor from Item 9 to Item 8 for the RF band:

NOTE. Load the power sensor correction factorsinto the power meter, if not yet.

WCA330 & WCA380 Service Manual

Disconnect the power sensor (Item 9) from the power meter.

Connect the power sensor (Item 8) to the power meter. See Figure 4-17
on page 4-42.

Specify the power sensor on the power meter.

Do Step 1 on page 442 to calibrate the power meter and sensor.
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7. Modify the signal generator output:
a. Hook up theinstruments: See Figure 4-21.

®  Connect the microwave signal generator (Item 5) output through a
50 Q2 N-N coaxial cable to the step attenuator input.

m  Connect the step attenuator output through a 50 © N-N coaxial cable
to the power sensor inpuit.

Microwave signal generator

‘ | | ‘ Power meter
I g

: ° P

Step attenuator

Power sensor

50 Q N-N coaxial cable
Figure 4-21: Hookup for setting the microwave signal generator

b. Set the step attenuator to O dBm.

c. Adjust the signal generator so that the power meter reads 10 dBm.
d. Disconnect the cable from the power sensor input.

8. Hookup the signal source: Connect the step attenuator output through a 50 Q
N-N coaxial cable to the WCA330/WCA380 RF INPUT. See Figure 4-22.

WCA330/WCA380

Microwave signal generator [

EEEEEmE

Step attenuator

50 Q N-N coaxial cable

Figure 4-22: Hookup for checking the reference level accuracy
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9. Modify the instrument settings:

a. Setthe analyzer settings: Press SETUP:Freq and set the parameters as

follows.

b. Setthe signal generator controls:

Frequency
RF output

................. 1500 MHz

................. On

10. Check the WCA330/WCA380 reference level in the RF/RF1 band: Do the
procedure for each combination of the settings specified in Table 4-15.

Table 4-15: The instrument settings in the RF band

Analyzer ref. level setting Step attenuator setting Analyzer input level
+30 dBm 0dB +10 dBm

+20 dBm 0dB +10 dBm

+10dBm -10dB 0dBm

0dBm -20dB -10dBm

-10 dBm -30dB -20 dBm

-20 dBm -40dB -30 dBm

-30 dBm -50dB -40 dBm

-40 dBm -60 dB -50 dBm

-50 dBm -70dB -60 dBm

a. Set thereference level and step attenuator to one of the settingslisted in
Table 4-15 not yet checked. (Start with the O dB step attenuator setting.)

b. Press START/STOP:ROLL to acquire data.

c. Wait until the averaged waveform is stable.

d. Press START/STOP:ROLL again to stop the acquisition.

e. Press VIEW:SRCH to place the marker on the peak signal.

f. Read the peak level and confirm that the value iswithin + 1.5 dBm of

the input level.

0. Repeat substeps a through f until all reference level settingslisted in
Table 4-15 are checked.
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NOTE. The following steps are for WCA380 only. For WCA330, skip to Step 23.

1n.

12.

13.

14.

Set the signal generator output:

a. Hook up the instruments. Connect the step attenuator output through a
50 2 N-N coaxial cable to the power sensor (Item 8) input. See Figure
4-21 on page 4-46.

b. Set the step attenuator to 0 dBm.

c. Adjust the signal generator so that the power meter reads 10 dBm.
d. Turn off the RF output of the signal generator.

e. Disconnect the cable from the power sensor input.

Hookup the signal source: Connect the step attenuator output through a 50 Q
N-N coaxial cable to the WCA330/WCA380 RF INPUT. See Figure 4-22.

Modify the instrument settings.

a. Settheanalyzer settings: Press SETUP:FREQ and set the parameters as
follows.

Freq ... 3000 MHz
Span ... 5MHz
Ref ... ... 30dBm

b. Setthe signal generator controls:

Frequency ................. 3000 MHz
RFoutput ................. On

Check the WCA380 reference level in the RF2 band: Do the procedure for
each combination of the settings specified in Table 4-15 on page 4-47.

a. Setthereference level and step attenuator to one of the settingslisted in
Table 4-15 not yet checked. (Start with the O dB step attenuator setting.)

b. Press START/STOP:ROLL to acquire data.

c. Wait until the averaged waveform is stable.

d. Press START/STOP:ROLL again to stop the acquisition.
e. Press VIEW:SRCH to place the marker on the peak signal.

f. Read the peak level and confirm that the valueiswithin + 1.5 dBm of
theinput level.

0. Repeat substeps a through f until all reference level settingslisted in
Table 4-15 are checked.
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15. Set the signal generator output:

a. Hook up the instruments. Connect the step attenuator output through a
50 2 N-N coaxial cable to the power sensor (Item 8) input. See Figure
4-21 on page 4-46.

b. Set the step attenuator to 0 dBm.

c. Adjust the signal generator so that the power meter reads 10 dBm.
d. Turn off the RF output of the signal generator.

e. Disconnect the cable from the power sensor inpuit.

16. Hookup the signal source: Connect the step attenuator output through a 50 Q2
N-N coaxial cableto the WCA330/WCA380 RF INPUT. See Figure 4-22
on page 4-46.

17. Modify the instrument settings:
a. Settheanalyzer settings: Press SETUP:FREQ and set the parameters as

follows.
Freq ... 5000 MHz
Span ... 5MHz
Ref ... .. 30dBm

b. Setthesignal generator controls:

Frequency ................. 5000 MHz
RFoutput ................. On

18. Check the WCAS380 reference level in the RF3 band: Do the procedure for
each combination of the settings specified in Table 4-15 on page 4-47.

a. Set thereference level and step attenuator to one of the settings listed in
Table 4-15 not yet checked. (Start with the O dB step attenuator setting.)

b. Press START/STOP:ROLL to acquire data.

c. Wait until the averaged waveform is stable.

d. Press START/STOP:ROLL again to stop the acquisition.
e. Press VIEW:SRCH to place the marker on the peak signal.

f. Read the peak level and confirm that the value iswithin + 2.0 dBm of
the input level.

0. Repeat substeps a through f until all reference level settingslisted in
Table 4-15 are checked.
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4-50

19.

20.

21.

22.

23.

Set the signal generator output:

a. Hook up the instruments. Connect the step attenuator output through a
50 2 N-N coaxial cable to the power sensor (Item 8) input. See Figure
4-21 on page 4-46.

b. Set the step attenuator to 0 dBm.

c. Adjust the signal generator so that the power meter reads 10 dBm.
d. Turn off the RF output of the signal generator.

e. Disconnect the cable from the power sensor input.

Hookup the signal source: Connect the step attenuator output through a 50 Q
N-N coaxial cable to the WCA330/WCA380 RF INPUT. See Figure 4-22
on page 4-46.

Modify the instrument settings:

a. Settheanalyzer settings: Press SETUP:FREQ and set the parameters as
follows.

Freq ... 6500 MHz
Span ... 5MHz
Ref ... .. 30dBm

b. Setthesignal generator controls:

Frequency ................. 6500 MHz
RFoutput ................. On

Check the WCA380 reference level in the RF4 band: Do the procedure for
each combination of the settings specified in Table 4-15 on page 4-47.

a. Set thereference level and step attenuator to one of the settings listed in
Table 4-15 not yet checked. (Start with the O dB step attenuator setting.)

b. Press START/STOP:ROLL to acquire data.

c. Wait until the averaged waveform is stable.

d. Press START/STOP:ROLL again to stop the acquisition.
e. Press VIEW:SRCH to place the marker on the peak signal.

f.  Read the peak level and confirm that the value iswithin + 2.0 dBm of
the input level.

0. Repeat substeps a through f until all reference level settingslisted in
Table 4-15 are checked.

Disconnect the hookup: Disconnect the cable at RF INPUT.
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Digital Demodulation  This procedure checks the digital demodulation error is within the specified
Accuracy Test  range for the analyzer.

Equipment One signal generator (ltem 4)
Required

qar One 50 Q N-N coaxial cable (ltem 14)
Prerequisites See page 4-12

WCA330/WCA380
[ ] ]

Signal generator @
=
el ----

[ E et
ol=....
=1 = befalab

@ @ o E zozz
= po = g Q
Output
\ 50 Q coaxial cable Y,

Figure 4-23: Initial test hookup

1. Ingtall the test hookup and preset the instrument controls:

a. Settheanalyzer controls:
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Press CONFIG:MODE — More... (twice) — Digital Demod.
Press SETUP.MAIN.

Press the Band side key and select RF (WCA330) or
RF1 (WCA380).

Pressthe |F Mode side key and select Wide.
Press Freq, Span, Ref... and set the parameters as follows:

Freq ... 2000 MHz
Span ... 20 MHz

Press CONFIG:VIEW — View B and select EVM.
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4-52

Press VIEW:C — Manual Setup..., and set the parameters as
follows:

Modulation................ QPSK

Symbol Rate . .............. 4.096M
Measurement Filter ......... Root Raised Cosine
ReferenceFilter ............ Raised Cosine
Alpha/BT ................. 0.2

b. Setthe signal generator controls:

Frequency ................. 2GHz
Level ... ... ... . ..., —10dBm
Digital modulation
State .. ... On
Symbolrate ............ 4,096,000 sym/s
Filtertype ............. SQOR cos
Filter parameter ......... 0.2
Filtermode ............ Low EVM

Hook up the signal generator: Connect the generator output through a
50 Q2 N-N coaxial cable to the analyzer RF INPUT. See Figure 4-23.

Acquire data: Press START/STOP:BLOCK.
Check EVM: Confirm that EVM islessthan 2.5 % in View B.
Disconnect the hookup: Disconnect the cable at RF INPUT.
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Test Record

Photocopy the following test record pages and use them to record the perfor-
mance test results for your analyzer.

Report the following test data:

10 MHz reference output test on page 4-35
Center frequency setting test on page 4-36
Spectrum purity test on page 4-38

Reference level accuracy test on page 442

3" order intermodulation distortion test: Thistest isdonein Test E on
page 4-30. For abtaining the test results, refer to Retrieving the Test Results
on page 4-18. Thetest title is “2-Tone Distortion” in the file PV2.1og.

Digital demodulation accuracy test on page 4-51

Frequency event trigger test: Thistest isdonein the Internal trigger test of
the Baseband tests on page 4-19. The Pasg/Fail result is shown in View C.
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WCA330/WCA380 Test Record

Serial Number: Certificate Number:
Calibration Date: Technician:
10 MHz reference output test Low limit Test result High limit
Initial accuracy 9,999,999 Hz 10,000,001 Hz
Center frequency setting test Low limit Test result High limit
Frequency accuracy at 5 MHz (Span = 100 Hz) 4.9999969 MHz 5.0000031 MHz
Spectrum purity test
IF mode Offset Low limit Test result High limit
Normal (at 1,500 MHz) 10 kHz -100 dBc/Hz
100 kHz -103 dBc/Hz
1 MHz -120 dBc/Hz
HiRes (at 1,500 MHz) 10 kHz -95 dBc/Hz
100 kHz -105 dBc/Hz
1 MHz -125 dBc/Hz

Reference level test

Reference level Test level Low limit Test result High limit
Baseband (Center frequency = 5 MHz, Span = 5 MHz)

+30 dBm +10 dBm +9.2dBm +10.8 dBm
+20 dBm +10 dBm +9.2dBm +10.8 dBm
+10 dBm 0dBm -0.8 dBm +0.8 dBm
0dBm -10dBm -10.8 dBm -9.2dBm
-10dBm -20 dBm -20.8 dBm -19.2 dBm
-20 dBm -30 dBm -30.8 dBm -29.2 dBm
-30 dBm -40 dBm -40.8 dBm -39.2 dBm
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Reference level test

Reference level Test level Low limit Test result High limit
RF (WCA330) / RF1 (WCA380) (Center frequency = 1500 MHz, Span = 5 MHz, Normal IF mode)

+30 dBm +10dBm +8.5dBm +11.5dBm
+20 dBm +10 dBm +8.5dBm +11.5dBm
+10 dBm 0dBm -1.5dBm +1.5dBm
0dBm -10dBm -11.5dBm -8.5dBm
-10dBm -20 dBm -21.5dBm -18.5dBm
-20 dBm -30 dBm -31.5dBm -28.5 dBm
-30 dBm -40 dBm -41.5dBm -38.5dBm
-40 dBm -50 dBm -51.5dBm -48.5 dBm
-50 dBm -60 dBm -61.5dBm -58.5 dBm
RF2 (WCA380 only) (Center frequency = 3000 MHz, Span = 5 MHz, Normal IF mode)

+30 dBm +10 dBm +8.5dBm +11.5dBm
+20 dBm +10 dBm +8.5 dBm +11.5 dBm
+10 dBm 0dBm -1.5dBm +1.5dBm
0dBm -10dBm -11.5dBm -8.5dBm
-10dBm -20 dBm -21.5dBm -18.5dBm
-20 dBm -30 dBm -31.5dBm -28.5 dBm
-30 dBm -40 dBm -41.5dBm -38.5dBm
-40 dBm -50 dBm -51.5dBm -48.5 dBm
-50 dBm -60 dBm -61.5dBm -58.5 dBm
RF3 (WCA380 only) (Center frequency = 5000 MHz, Span = 5 MHz, Normal IF mode)

+30 dBm +10dBm +8.0 dBm +12.0 dBm
+20 dBm +10 dBm +8.0 dBm +12.0 dBm
+10 dBm 0dBm -2.0dBm +2.0 dBm
0dBm -10dBm -12.0 dBm -8.0dBm
-10dBm -20 dBm -22.0 dBm -18.0 dBm
-20 dBm -30 dBm -32.0 dBm -28.0 dBm
-30 dBm -40 dBm -42.0 dBm -38.0 dBm
-40 dBm -50 dBm -52.0 dBm -48.0 dBm
-50 dBm -60 dBm -62.0 dBm -58.0 dBm
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Reference level test

Reference level Test level Low limit Test result High limit
RF4 (WCA380 only) (Center frequency = 6500 MHz, Span = 5 MHz, Normal IF mode)
+30 dBm +10 dBm +8.0 dBm +12.0 dBm
+20 dBm +10 dBm +8.0 dBm +12.0 dBm
+10 dBm 0dBm -2.0dBm +2.0 dBm
0dBm -10 dBm -12.0 dBm -8.0dBm
-10dBm -20 dBm -22.0 dBm -18.0 dBm
-20 dBm -30 dBm -32.0 dBm -28.0 dBm
-30dBm -40 dBm -42.0 dBm -38.0 dBm
-40 dBm -50 dBm -52.0 dBm -48.0 dBm
-50 dBm -60 dBm -62.0 dBm -58.0 dBm
2-signal 3"-distortion test Low limit Test result High limit
3" order intermodulation | HiRes IF mode -73 dBc
gifﬁ‘gtgg‘fs(’séggﬂz'e)"e' Normal IF mode 270 dBc
Wide IF mode -55 dBc
Digital demodulation test Low limit Test result High limit
EVM (QPSK, 4.096 Msps, 2 GHz carrier, 20 MHz 2.5% rms
span, Wide IF mode)
Frequency event trigger test Normal Abnormal
Mask resolution = 1 bin (Center frequency = 1500 MHz, Span = 5 MHz)
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Adjustment Procedures

Purpose

Adjustment Interval

Adjustment After Repair

Adjustments

WCA330 & WCA380 Service Manual

This section contains information needed to manually adjust the WCA330 and
WCA380 Wireless Communication Analyzers.

The section is divided into three subsections:
m  Genera information about adjusting the analyzer
m A list of equipment required to perform the adjustments

m  Thewritten procedures for adjusting the analyzer

This procedure is used to return the analyzer to conformance with its
Warranted Characteristics as listed in Section 1, Specification. It can aso be
used to optimize the performance of the analyzer. For performance verification
procedures, refer to Section 4, Performance Verification.

Generally, these adjustments should be done every 12 months.

After the removal and replacement of amodule due to electrical failure, do the
adjustment procedures in this section.

Table 5-1 lists the adjustment procedures.

Table 5-1: Adjustments

Adjustments Page
Adjustment of clock frequency 5-4
Adjustment of TFT panel luminance 5-6
Reconfiguration of down converter 5-8
Execution of auto calibration (CAL A to G) 5-24

NOTE. Whenever replacing the down converter, do the procedure
Reconfiguration of Down Converter on page 5-8.
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Requirements for Adjustments

Before doing the adjustments, note the following requirements.
Personnel  This procedureisonly to be performed by trained service technicians.

Warm-Up Period  Thisanalyzer requires a 20 minute warm-up timein a20° C to 30° C environ-
ment before it is adjusted. Adjustments done before the operating temperature
has stabilized may cause errors in performance.

Test Equipment  Table 5-2 lists all test equipment required to adjust the analyzer.

Equipment Required
Table 5-2 lists the test equipment required to adjust the analyzer.

Table 5-2: Test equipment

Item description Minimum requirements Example Purpose

1. Frequency counter Frequency range: 10 MHz; Anritsu MF1603A option 03 Clock frequency adjustment
Reference output: 10 MHz;
Aging rate: <5 x 10~19/day;
Accuracy: <0.01 ppm at 10 MHz

2. Signal generator Frequency range: 10 kHz to 3 GHz; HP 8648C 1 RF flatness compensation
Output level: -70 dBm to +13 dBm;
Accuracy: <+1 dB; Function: FM

3. Microwave signal Frequency range: 10 MHz to 8 GHz; HP 83711B 1or RF spurious correction
generator Output level: -4 dBm to +10 dBm; Anritsu 69053A 1
Accuracy: <+1 dB

4, Waveform generator Arbitrary waveform; Two output Sony/Tektronix AWG520 1 Software-based adjustments
channels; Sampling frequency:
50 kHz to 1 GHz;

Amplitude range: 20 mVto 2 V

RF power meter 2 10 MHz to 8 GHz HP 4418B 1 RF flatness compensation
6. RF power sensor 2 10 MHz to 8 GHz; RF Flatness: <3 %; | HP 4412A RF flatness compensation
Uncertainty of calibration factor data:
<2 % (RSS)
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Table 5-2: Test equipment (Cont.)

Item description

Minimum requirements

Example

Purpose

7. BNC cable 50 Q, 36 in, male to male BNC Tektronix part number Signal interconnection
(two required) connectors 012-1341-00
8. N-Ncable 50 Q, 36 in, male to male N Signal interconnection
connectors
9. GPIB cable 2m, double-shielded Tektronix part number Software-based adjustments
(two required) 012-0991-00
10. Terminator Impedance: 50 Q; connectors: Tektronix part number Signal termination for clock
female BNC input, male BNC output | 011-0049-01 frequency adjustment
11. N adapter 2 Female to female N connectors Signal interconnection
12. BNC-N adapter Female BNC to male N connectors Standard accessory Signal interconnection
Tektronix part number
103-0045-00
13. Adjustment Tool Manual adjustments
14. SG flatness floppy disk | Created or updated with the proce- 3.5inch, 720 K or Storing flatness correction
dures described on page 5-15 1.44 Mbyte, DOS-compatible | data for the signal generator
floppy disk (ltem 2)
15. MSG flatness floppy disk | Created or updated with the proce- 3.5inch, 720 K or Storing flatness correction
dures described on page 5-15 1.44 Mbyte, DOS-compatible | data for the microwave signal
floppy disk generator (ltem 3)
16. AWG520 setup disk Contain the setting and waveform Tektronix part number Setting up the AWG520
(CD-ROM) files for the analyzer calibration 062-A250-00 waveform generator
1 Use this instrument only. The adjustment procedures specify that the analyzer controls this instrument over the GPIB.
2

Required only when creating a flatness correction files for the signal generators (ltem 2 and 3).

WCA330 & WCA380 Service Manual
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Adjustments

5-4

Clock Frequency
Adjustment

This procedure adjusts the analyzer internal clock frequency.

Equipment One frequency counter (Item 1)
Required

aul One 50 Q BNC coaxial cable (Item 7)
One 50 Q terminator (ltem 10)

One adjustment tool (ltem 13)

NOTE. Warm up the analyzer for more than 20 minutes and the frequency counter
for more than 24 hours.

WCA330/WCA380 (rear)

o) &y

Frequency counter

—
| E——
[ ocao]
=
T

ﬁ o
~«—— 50 Q terminator
\_ 50 Q BNC coaxial cable

Figure 5-1: Initial test hookup

1. Accesstheinside of the analyzer: See Removal and Installation Procedures
in Section 6 to remove the top cabinet.

2. Connect the test equipment and set test equipment controls:

a. Hook up the frequency counter: Connect 10 MHz REF OUTPUT of the
analyzer through a 50 €2 BNC coaxial cable and a 50 Q2 terminator to
INPUT-A of the counter. See Figure 5-1.

b. Set the frequency counter controls:

Function .................. A-FREQ
Gatetime ................. 2s
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w

Adjust the clock frequency: Adjust R100 on the A72 DC Power-3 board (see
Figure 5-2) so that the counter frequency is 10 MHz + 0.1 Hz.

R100

AT72
DC Power-3
board

Figure 5-2: Adjustment location for the clock frequency

4. Restore the analyzer to normal operation:
a. Power off the analyzer.

b. Refer to Removal and Installation Proceduresin Section 6 to reinstall
the top cabinet and other modules removed in step 1.
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5-6

TFT Panel Luminance
Adjustment

This procedure adjusts the TFT panel luminance.

Equipment
Required

One adjustment tool (ltem 13)

STOP. This procedure is not part of the complete adjustment procedure. Only use
this procedure to adjust the display assembly if it has been repaired or if
brightness and contrast have become unsatisfactory.

1. Accesstheinside of the analyzer: Remove the top cabinet. Refer to Removal
and Installation Proceduresin Section 6.

2. Make the luminance adjustment:

a. Locate R501 onthe A71 DC power-2 board. See Figure 5-3.

b. Adjust R501 so that the luminance is satisfactory.

3. Restore the analyzer to normal operation:

a. Power off the analyzer.

b. Reinstall the top cabinet and other modules removed in step 1. Refer to
Removal and Installation Proceduresin Section 6.
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R501

Figure 5-3: Adjustment location of TFT panel luminance
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Reconfiguration of
Down Converter

5-8

The following procedures update the down-converter configuration file when
replacing the down converter unit 1 and/or 2. The procedure for the down
converter unit 2 is for the WCA380 analyzer only.

Down converter unit 1

Down converter unit 2

Figure 5-4: Location of the down converter unit 1 and 2
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Reconfiguration of Down Converter Unit 1. When replacing the down converter
unit 1, do the following procedure.

Equipment One signal generator (Item 2)

Required

One 50 Q N-N coaxial cable (ltem 8)

1. Edit the RF DAC setting:

a.

WCA330 & WCA380 Service Manual

Press CONFIG:M ode — Load — Dir and select the directory Bin using
the genera purpose knob.

Press Expand Dir — File and select the file cal.cfd using the general
purpose knob.

Press OK.

Note the“m” and “0” values which are indicated on the front surface of
the down converter unit 1 on the right side of the analyzer.

Press VIEW:C — Dac... » YTO... and replace the parameters as follows
using the numeric keypad.

ConvDacGan ............. “m” value
Conv DacOffset ............ “0" value

Press Write Dac.txt.
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5-10

Install the test hookup and preset the instrument controls:

a. Setthesignal generator controls:

Frequency ................. 1500 MHz
Amplitude ................ -10dBm
RFOutput ................ On

b. Hook up the signal generator: Connect the generator output through a
50 ©2 N-N coaxial cableto the analyzer RF INPUT. See Figure 5-5.

WCA330/WCA380
==
Signal generator E oo
I ol=....
o ) |_apBoave o oEe
[ ©® = (@] O
A- T T
Output
50 Q N-N coaxial cable )

Figure 5-5: Test hookup

c. Settheanalyzer controls:
m  Press CONFIG:Mode — Spectrum.
m  Press SETUP.MAIN.

®m  Pressthe Band side key and select RF (WCA330) or
RF1 (WCA380).

m  Pressthe |F Mode side key and select Normal.
m PressSETUP.MAIN — Freq, Span, Ref... and set the parameters as

follows:
Frequency ................. 1500 MHz
Span ... 3 GHz

3. Acquire data: Press START/STOP:ROLL.
4. Check the display: Confirm that a spectrum displays at around 1500 MHz.
5. Disconnect the hookup: Disconnect the cable at RF INPUT.
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Reconfiguration of Down Converter Unit 2. When replacing the down converter
unit 2, do the following procedure. This procedure is for WCA380 only.

Equipment One signal generator (ltem 3)
Required
! One 50 Q N-N coaxial cable (ltem 8)

1. Edit the RF DAC setting:

a. Press CONFIG:Mode — Load — Dir and select the directory Bin using
the genera purpose knob.

b. PressExpand Dir — File and select thefile cal.cfd using the general
purpose knob.

c. PressOK.

d. Notethe“GAIN" and “OFFSET” values which are |abeled on the
surface of the Y1G tuning filter (Y TF) on the down converter unit 2
attached on the bottom of the analyzer (see Figure 5-6).

Down converter unit 2
(Bottom view)

Figure 5-6: Location of labeling the “GAIN” and “OFFSET” values

e. PressVIEW:C — Dac... » YTF... and replace the parameters as follows
using the numeric keypad.

Conv YtfGanl............. “GAIN” vaue
Conv YtfOffsetl ........... “OFFSET” value
Conv YtfGan2............. “GAIN” vaue
Conv YtfOffset2 ........... “OFFSET” value

f. PressWrite WcaDac.cal.
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2. Ingtall the test hookup and preset the instrument controls:

a. Setthesignal generator controls:

Frequency ................. 6500 MHz
Amplitude ................ -10dBm
RFOutput ................ On

b. Hook up the signal generator: Connect the generator output through a
50 ©2 N-N coaxial cableto the analyzer RF INPUT. See Figure 5-5.

WCA380

Signal generator {
L

GPIB cable

[alloafafofafofj]

0o

Output

50 Q N-N coaxial cable )

Figure 5-7: Test hookup

c. Settheanalyzer controls:
m  Press CONFIG:Mode — Spectrum.
B PressSETUP:MAIN.
®  Pressthe Band side key and select RF4.
m  Pressthe |F Mode side key and select Normal.
B PressSETUP.MAIN — Freq, Span, Ref... and set the parameters as

follows:
Frequency ................. 6500 MHz
Span ... 3 GHz

3. Acquire data: Press START/STOP:ROLL.
4. Check the display: Confirm that a spectrum displays at around 6500 MHz.
5. Disconnect the hookup: Disconnect the cable at RF INPUT.
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Auto Calibration Procedures

This section describes the procedures to run the internal calibration routines. The
auto calibration is divided into five procedures, CAL A to G, due to the external
signal connections. CAL G isfor WCA380 only.

Table 5-3: Auto calibration

Procedure ltem Purpose Page
CALA DC offset Minimize the baseband DC offset 5-24
Center spurious Minimize the baseband center spurious
Gain Adjust the baseband gain for each range
RF gain Adjust gain for each range in the RF (WCA330) / RF1 (WCA380) band
Reference level Adjust the RF 25 MHz reference level
IF flatness Correct the gain flatness within the IF bandwidth
RF flatness Correct gain flatness for the RF (WCA330) / RF1 (WCA380) band
1Q offset Minimize the wideband IQ offset
CALB RF spurious Minimize spurious for the RF (WCA330) / RF1 (WCA380) band 5-26
CALC 1Q level balance Balance I and Q levels 5-28
1Q DC balance Balance the wideband 1Q gain and phase 5-28
1Q AC balance Balance the wideband IQ group delay
CALD Wide gain Adjust the wideband gain for each range 5-29
Wide flatness Correct the wideband gain flatness
1Q AC balance 2 Balance the wideband 1Q group delay in detail
1Q shift Correct the wideband 1Q offset shift
CALE 1Q scale Adjust the 1Q input voltage scale 5-31
CALF Self gain-cal Execute the self gain-calibration 5-33
IF phase linearity Correct the phase linearity within the IF bandwidth
Wide phase linearity Correct the wideband phase linearity
CALG RF2-4 RF gain Adjust gain for each range for the RF2, RF3, and RF4 band 5-35
(WCA380 only) RF3 IF flatness Correct gain flatness within the IF bandwidth for the RF3 band
RF2-4 RF flatness Correct gain flatness for the RF2, RF3, and RF4 band
RF2 spurious Minimize spurious for the RF2 band
RF3 spurious Minimize spurious for the RF3 band
RF4 spurious Minimize spurious for the RF4 band
NOTE. Do all the procedures in this order, to produce consistent results.
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Preparation Do the following procedures before executing the auto calibration:
m  |nstall the setup files on the AWG520 waveform generator.

m  Prepare the flatness correction file for the signal generators.

Installing Setup Files on the Waveform Generator. The AWG520 waveform
generator (Item 4) is used in the auto calibration (CAL E and F) and tests (Test D
and F; refer to Performance Verification). The setting and waveform files must
be installed from the AWG520 Setup Disk (CD-ROM, Item 16, Tektronix part
number 062-A250-XX) onto the waveform generator hard disk before executing
the auto calibration or tests.

m  Copy al the files from the CD-ROM directory /3086 to the AWG520
directory /3086 using FTP.

For transferring the files from a PC to AWG520 using FTP, refer to the AWG500
series User Manual.

PC

AWG520 waveform generator
FTP cccocoo/

— H | S5°5°8 &)

01 A° 2 S 888

! Ethernet 5|00 O =88

Figure 5-8: Downloading the setup files for AWG520

b

The following lists the setup files contained in the CD-ROM.

For adjustment
IQSCL12.SET NPHCAL.SET WPHCALB.WFM
IQSCL1.WFM NPHCALB.WFM
IQSCL2.WFM WPHCAL.SET

For performance verification

IQPV1.WFM WQPRB2.WFM FM5M8MSWFM
IQPV2.WFM AMS5M50.WFM SINIOPWFM
WQPRB1.SET DC.WFM SIN10OPWFM
WQPRB1L.WFM FM5M1IMSWFM SWP/M1.WFM
WQPRB2.SET FM5M2M SWFM SWP7TM2.WFM
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Preparing the Flatness Correction File. The auto calibration CAL A and G need
the SG and M SG flatness floppy disks (Item 14 and 15), respectively. The
following procedures measure the flatness correction data for the signal generator
(Item 2) and the microwave signal generator (Item 3) and saves the datato a
floppy disk.

You must create or update the flatness correction file when one of these
conditionsis met:

When you calibrate the analyzer initialy

When you calibrate the signal generator or microwave signal generator
When you use another signal generator or microwave signal generator
When you use another N-N cable

When one year has elapsed from the last update of the file for the generator

The procedures are shown on the following pages:

Preparing the SG flatness floppy disk (Item14) . ............ page 5-16
Preparing the MSG flatness floppy disk (Item 15) ........... page 520
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Preparing the SG flatness floppy disk (Item 14)

Equipment One signal generator (ltem 2)
Required
One power meter (ltem 5)
One power sensor (ltem 6)
One N-N cable (Item 8)
Two GPIB cables (Item 9)
One N adapter (Item 11)

One floppy disk (Item 14)

1. Install the test hookup and preset the instrument controls:

NOTE. Load the power sensor correction factorsinto the power meter.

a. Turn off the signal generator, power meter, and analyzer.

b. Connect RF Output of the signal generator through an N adapter
followed by an N-N coaxia cable to RF Input of the power sensor.

See Figure 5-9.
WCA330/WCA380
=]
=
Signal t =
ignal generator Power meter { %
GPIB cable |:| ] GPIB cable =
=
O O - .
= jo (P
N adapter
Output Power sensor

\_ N-N coaxial cable

1|

Figure 5-9: Initial test hookup
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c. Connect the GPIB cables at the signal generator, power meter, and
analyzer rear panel.

d. Turnonthesigna generator, power meter, and analyzer.

e. Set the GPIB address for the signal generator to 1, and the GPIB address
for the power meter to 13.

2. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.

3. Perform the measurement:

a. Press CONFIG:Mode — Load — Dir and select the directory Bin using
the general purpose knob.

b. PressExpand Dir — File and select the file cal.cfd using the general
purpose knob.

c. PressOK.
d. PressView:C — SG... —» SG Level.
e. Whenthe“Zero Ca” message box appears, do the following steps:

m  Connect the power sensor input to the power reference output of the
power meter (see Figure 5-10).

B Press OK in the message box.

m |f you want to quit the SG Level measurement, press Cancel.

Power meter
= e
O ﬁ @_

Power reference
output

Figure 5-10: Hookup for calibrating the power sensor
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5-18

When the “ Sensor Cal” message box appears, press OK.
If you want to quit the SG Level measurement, press Cancel.

When the “ Zero Cal” message box appears again, do the following steps:

m  Connect the signal generator output through an N adapter followed
by an N-N coaxial cable to the power sensor input (see Figure 5-9

again).
®m  Turn off the signal generator output.
B Press OK in the message box.

® |f you want to quit the SG Level measurement, press Cancel.

. When the “Measurement” message box appears, do the following steps:

m  Turnon the signal generator output.

B Press OK in the message box.

®m |f you want to quit the SG Level measurement, press Cancel.
Press SG Flatness.

When the “ Zero Cal” message box appears, do the following steps:

m  Connect the power sensor input to the power reference output of the
power meter (see Figure 5-10 again).

B Press OK in the message box.

®m |f you want to quit the SG Flatness measurement, press Cancel.

. When the “ Sensor Cal” message box appears, press OK.

If you want to quit the SG Flatness measurement, press Cancel.
When the “ Zero Cal” message box appears again, do the following steps:

m  Connect the signal generator output through an N adapter followed
by an N-N coaxial cable to the power sensor input (see Figure 5-9

again).
m  Turn off the signal generator outpuit.
B Press OK in the message box.

m |f you want to quit the SG Flatness measurement, press Cancel.
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m. When the “Measurement” message box appears, do the following steps:

m  Turnon the signal generator output.
B Press OK in the message box.

® |f you want to quit the SG Flatness measurement, press Cancel.

4. Savethe data on a floppy disk:

a.

b.

Insert the adjustment floppy disk into the analyzer disk drive.
Press Copy RF1 to Floppy side key.

This copies the following two files under the directory
c:\Program Files\Sony Tektronix\wca\Sys to the floppy disk:

wcasglevell.ca wcasgrfflatnessl.cal

5. Disconnect the hookup:

a
b.

C.
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Remove the floppy disk by pressing the gject button.
Turn off the signal generator, power meter, and analyzer.
Disconnect the GPIB cables.

Disconnect the power sensor and the N-N cable.
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Preparing the M SG flatness floppy disk (Item 15)

Equipment One microwave signal generator (Item 3)
Required
One power meter (Item 5)
One power sensor (ltem 6)
One N-N cable (Item 8)
Two GPIB cables (Item 9)
One N adapter (Item 11)

One floppy disk (Item 15)

1. Install the test hookup and preset the instrument controls:

NOTE. Load the power sensor correction factorsinto the power meter.

a. Turn off the signal generator, power meter, and analyzer.

b. Connect RF Output of the signal generator through an N adapter
followed by an N-N coaxia cable to RF Input of the power sensor.
See Figure 5-11.

WCA380

Signal generator
Power meter

GPIB cable |:| ] GPIB cable

/ N adlapter

Power sensor
Output N-N coaxial cable

[a[[of[affof[oTafoflo]

Figure 5-11: Test hookup
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c. Connect the GPIB cables to the signal generator, power meter, and
analyzer rear panel.

d. Turnonthesigna generator, power meter, and analyzer.

e. Set the GPIB address for the signal generator to 5, and the GPIB address
for the power meter to 13.

2. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.

3. Perform the measurement:

a. Press CONFIG:Mode — Load — Dir and select the directory Bin using
the general purpose knob.

b. PressExpand Dir — File and select the file cal.cfd using the general
purpose knob.

c. PressOK.

d. PressView:C — SG... » More... and select either HP or Anritus with
the RF2-4 SG side key according to your instrument.

e. PressRF2—4 SG Levdl.
f. Whenthe“Zero Ca” message box appears, do the following steps:

m  Connect the power sensor input to the power reference output of the
power meter (see Figure 5-12).

®  Press OK in the message box.

® |f you want to quit the SG Level measurement, press Cancel.

Power meter
= =
O ﬁ @_

Power reference
output

Figure 5-12: Hookup for calibrating the power sensor
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5-22

When the “ Sensor Cal” message box appears, press OK.
If you want to quit the SG Level measurement, press Cancel.

. Whenthe*“Zero Cal” message box appears again, do the following steps:

m  Connect the signal generator output through an N adapter followed
by an N-N coaxial cable to the power sensor input (see Figure 5-11

again).
®m  Turn off the signal generator output.
B Press OK in the message box.
® |f you want to quit the SG Level measurement, press Cancel.
When the “Measurement” message box appears, do the following steps:
m  Turnon the signal generator output.
B Press OK in the message box.
®m |f you want to quit the SG Level measurement, press Cancel.

Press RF2—4 SG Flatness.

. Whenthe“Zero Ca” message box appears, do the following steps:

m  Connect the power sensor input to the power reference output of the
power meter (see Figure 5-12 again).

B Press OK in the message box.
®m |f you want to quit the SG Flatness measurement, press Cancel.

When the “ Sensor Cal” message box appears, press OK.
If you want to quit the SG Flatness measurement, press Cancel.

. When the“Zero Cal” message box appears again, do the following steps:

m  Connect the signal generator output through an N adapter followed
by an N-N coaxial cable to the power sensor input (see Figure 5-11

again).
m  Turn off the signal generator outpuit.
B Press OK in the message box.

m |f you want to quit the SG Flatness measurement, press Cancel.
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n. When the “Measurement” message box appears, do the following steps:
m  Turnon the signal generator output.
B Press OK in the message box.
® |f you want to quit the SG Flatness measurement, press Cancel.
4. Savethe data on a floppy disk:
a. Insert the adjustment floppy disk into the analyzer disk drive.
b. Press Copy RF2—4 to Floppy side key.

This copies the following six files under the directory
c:\Program Files\Sony Tektronix\wca\Sys to the floppy disk:

wcasglevel2.ca wcasgrfflatness2.cal
wcasglevel 3.cal wcasgrfflatness3.cal
wcasglevel4.cal wcasgrfflatness4.cal

5. Disconnect the hookup:
a. Remove the floppy disk by pressing the gject button.
b. Turn off the signal generator, power meter, and analyzer.
c. Disconnect the GPIB cables.

d. Disconnect the power sensor and the N-N cable.
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CALA  Thisprocedure executes the auto calibration CAL A.

NOTE. In this procedure, you need a floppy disk storing the flatness correction
file sflatoff.txt. Refer to Preparing the Flatness Correction File on page 5-15 for
creating or updating thefile.

Equipment One signal generator (ltem 2)
Required
9 One N-N cable (Item 8)
One GPIB cable (ltem 9)
One SG flatness floppy disk (Item 14)
Prerequisites Refer to page 5-13.
WCA330/WCA380
D
Signal generator D G z D
— ol
O (7 |_GPIB cable %EEEE
[ = (@] O
Output
50 Q N-N coaxial cable Y,

Figure 5-13: Initial test hookup

1. Ingtall the test hookup and preset the instrument controls:
a. Power off the WCA330/WCA380 analyzer and the signal generator.

b. Connect the generator output through a 50 2 N-N coaxia cable to the
analyzer RF INPUT. See Figure 5-13.

c. Connect the analyzer and the generator with a GPIB cable.

d. Power on the analyzer and the generator.

e. Set the GPIB address of the generator to 1.

f. Insert the SG flatness floppy disk into the analyzer disk drive.
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2. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.

3. Executethe calibration:

a. Press CONFIG:Mode — Load — Dir and select the directory Bin using
the general purpose knob.

b. PressExpand Dir — File and select the file cal.cfd using the general
purpose knob.

c. PressOK.
d. PressView:C — Cal A... » Execute All.

4. Check the calibration result: The results are shown in View C. The numbers
of Passes or Fails are indicated with the background color green or red,
respectively.

5. Disconnect the hookup:

a. Remove the floppy disk by pressing the gject button.

NOTE. If you plan to perform CAL B, beginning on the next page, do not power
off the analyzer or the generator, and do not disconnect the cables.

b. Power off the analyzer and generator.
c. Disconnect the N-N cable.

d. Disconnect the GPIB cable.
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5-26

CALB

This procedure executes the auto calibration CAL B.

Equipment One signal generator (Item 2)

Required

One N-N cable (Item 8)
One GPIB cable (Iltem 9)

Prerequisites Refer to page 5-13.

Signal generator

WCA330/WCA380

ﬁ
[a[[of[allo[oT[a[[oflo]

(7 |_GPIB cable
Jo

Output

\_ 50 Q N-N coaxial cable Y,

Figure 5-14: Initial test hookup

1. Install thetest hookup and preset the instrument controls:

a.

b.

C.
d.

e.

Power off the WCA330/WCA380 analyzer and the signal generator.

Connect the generator output through a 50 €2 N-N coaxial cable to the
analyzer RF INPUT. See Figure 5-14.

Connect the analyzer and the generator with a GPIB cable.
Power on the analyzer and the generator.

Set the GPIB address of the generator to 1.

2. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.
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3. Executethe calibration:

a. Press CONFIG:Mode — Load — Dir and select the directory Bin using
the genera purpose knob.

b. Press Expand Dir — File and select the file cal.cfd using the general
purpose knob.

c. PressOK.
d. PressView:C — Cal B... » Execute All.

4. Check the calibration result: The results are shown in View C. The numbers
of Passes or Fails are indicated with the background color green or red,
respectively.

5. Disconnect the hookup:
a. Disconnect the N-N cable.
b. Power off the analyzer and generator.

c. Disconnect the GPIB cable.
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CALC

This procedure executes the auto calibration CAL C using the internal signal
generator.

Equipment None

Required

Prerequisites Refer to page 5-13.
WCA330/WCA380

ﬁ
[a[[of[afjafoTafjofo]

Figure 5-15: Initial test hookup

1. Ingtall the test hookup and preset the instrument controls:
m  Power on the WCA330/WCA380 analyzer.

2. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.

3. Execute the calibration:

a. Press CONFIG:Mode — Load — Dir and select the directory Bin using
the genera purpose knob.

b. PressExpand Dir — File and select the file cal.cfd using the general
purpose knob.

c. PressOK.
d. PressView:C — Cal C... —» Execute All.

4. Check the calibration result; The results are shown in View C. The numbers

of Passes or Fails are indicated with the background color green or red,
respectively.

5. Disconnect the hookup:

m  Power off the analyzer.
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CALD  Thisprocedure executes the auto calibration CAL D.

Equipment One signal generator (Item 2)
Required

equire One N-N cable (Item 8)
One GPIB cable (Iltem 9)

Prerequisites Refer to page 5-13.
WCA330/WCA380

=6
Signal generator %
=
@ @ GPIB cable %
(] IO =

Output
\_ 50 Q N-N coaxial cable Y,

Figure 5-16: Initial test hookup

1. Install thetest hookup and preset the instrument controls:
a. Power off the WCA330/WCA380 analyzer and the signal generator.

b. Connect the generator output through a 50 2 N-N coaxia cable to the
analyzer RF INPUT. See Figure 5-16.

c. Connect the analyzer and the generator with a GPIB cable.
d. Power on the analyzer and the generator.
e. Set the GPIB address of the generator to 1.

2. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.
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3. Executethe calibration:

a. Press CONFIG:Mode — Load — Dir and select the directory Bin using
the genera purpose knob.

b. Press Expand Dir — File and select the file cal.cfd using the general
purpose knob.

c. PressOK.
d. PressView:C — Cal D... —» Execute All.

4. Check the calibration result: The results are shown in View C. The numbers
of Passes or Fails are indicated with the background color green or red,
respectively.

5. Disconnect the hookup:
a. Power off the analyzer and generator.

b. Disconnect the N-N cable and the GPIB cable.
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CALE Thisprocedure executes the auto calibration CAL E.

Equipment One waveform generator (Item 4)

Required Two BNC cables (ltem 7)
One GPIB cable (Iltem 9)

Prerequisites Refer to page 5-13.
Setup files must be installed to the waveform generator
(refer to page 5-14).

WCA330/WCA380 (rear)

| input P

Waveform generator .
v 9 Q input

oo oo oo

—
©pe e

poooo
0ocoo
poooo

——
0 000
(oo

CH 2 output GPIB cable

J
\_ 50 Q BNC coaxial cable )

CH 1 output

I
e /,Q o
NS

Figure 5-17: Initial test hookup

1. Install thetest hookup and preset the instrument controls:
a. Power off the WCA330/WCA380 analyzer and waveform generator.

b. Connect the CH 1 output of the generator through a 50 &2 BNC coaxial
cabletothe |l INPUT connector on the analyzer rear panel. See
Figure 5-17.

NOTE. Make sure that the two BNC cables for | and Q signal connections have
the same length.
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c. Connect the CH 2 output of the generator through a 50 €2 BNC coaxial
cableto the Q INPUT connector on the analyzer rear panel. See
Figure 5-17.

d. Connect the analyzer and the generator with a GPIB cable.
e. Power on the analyzer and the generator.
f. Set the GPIB address of the generator to 3.

2. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.

3. Execute the calibration:

a. Press CONFIG:Mode — Load — Dir and select the directory Bin using
the genera purpose knob.

b. Press Expand Dir — File and select the file cal.cfd using the general
purpose knob.

c. PressOK.
d. PressView:C — Cal E... » Execute All.

4. Check the calibration result: The results are shown in View C. The numbers
of Passes or Fails are indicated with the background color green or red,
respectively.

5. Disconnect the hookup:

a. Disconnect the BNC cables.

NOTE. If you plan to perform CAL F, beginning on the next page, do not power
off the analyzer and the generator, and do not disconnect the GPIB cable.

b. Power off the analyzer and generator.

c. Disconnect the GPIB cable.
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CALF  Thisprocedure executes the auto calibration CAL F.

Equipment One waveform generator (Item 4)
Required
u One BNC cables (ltem 7)
One GPIB cable (ltem 9)

One female BNC to male N adapter (Item 12)

Prerequisites Refer to page 5-13.

Setup files must be installed to the waveform generator
(refer to page 5-14).

WCA330/WCA380

Waveform generator

(S [ :
§ =0 (O < 252 GPIBcable ) =
DDDDDDD o C)D OD =
CH 1 output BNC-N adapter

\ 50 Q BNC coaxial cable

Figure 5-18: Initial test hookup

1. Install the test hookup and preset the instrument controls:
a. Power off the WCA330/WCA380 analyzer and waveform generator.

b. Connect the generator CH 1 output through a 50 2 BNC coaxial cableto
the analyzer RF INPUT. See Figure 5-18.

c. Connect the analyzer and the generator with a GPIB cable.
d. Power on the analyzer and the generator.
e. Set the GPIB address of the generator to 3.

2. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.
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3. Executethe calibration:

a. Press CONFIG:Mode — Load — Dir and select the directory Bin using
the genera purpose knob.

b. Press Expand Dir — File and select the file cal.cfd using the general
purpose knob.

c. PressOK.
d. PressView:C — Cal F... —» Execute All.

4. Check the calibration result: The results are shown in View C. The numbers
of Passes or Fails are indicated with the background color green or red,
respectively.

5. Disconnect the hookup:
a. Power off the analyzer and generator.

b. Disconnect the BNC cable and GPIB cable.
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CAL G (WCA380 Only)  This procedure executes the auto calibration CAL G for the WCA380 analyzer.

Equipment One microwave signal generator (ltem 3)
Required One N-N cable (Item 8)

One GPIB cable (Iltem 9)

One MSG flatness floppy disk (Item 15)

Prerequisites Refer to page 5-13.

WCA380

Signal generator {
]

GPIB cable

[a[[ofafjafoTafjofo]

0o

Output

50 Q N-N coaxial cable )

Figure 5-19: Initial test hookup

1. Ingtall the test hookup and preset the instrument controls:
a. Power off the WCA380 analyzer and the signal generator.

b. Connect the generator output through a 50 2 N-N coaxia cable to the
analyzer RF INPUT. See Figure 5-19.

c. Connect the analyzer and the generator with a GPIB cable.

d. Power on the analyzer and the generator.

e. Set the GPIB address of the generator to 5.

f. Insert the MSG flatness floppy disk into the analyzer disk drive.

2. Let the instruments warm up: Allow a 20 minute warm-up period before you
go to the next step.
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3. Executethe calibration:

a. Press CONFIG:Mode — Load — Dir and select the directory Bin using
the genera purpose knob.

b. Press Expand Dir — File and select the file cal.cfd using the general
purpose knob.

c. PressOK.
d. PressView:C — Cal G... —» Execute All.

4. Check the calibration result: The results are shown in View C. The numbers
of Passes or Fails are indicated with the background color green or red,
respectively.

5. Disconnect the hookup:
a. Power off the analyzer and generator.

b. Disconnect the N-N cable and the GPIB cable.

5-36 WCA330 & WCA380 Service Manual



Adjustment Procedures

Backing Up Calibration  You can back up the filesin which theinternal calibration routines store the
Files  correction factors. Copy these text files to a floppy disk:

WCA330 cdlibration files 24 files (total 489 Kbytes)
WCA380 cdlibration files 39 files (total 852 Kbytes)

Directory: C:\Program Files\SONY Tektronix\wca\Sys

Copying the Calibration Files. To copy the files, follow these steps:

1
2.

Insert afloppy disk into the analyzer floppy disk drive.

Press CONFIG:Mode — Load — Dir and select the directory Bin using the
general purpose knob.

Press Expand Dir — File and select the file cal.cfd using the general
purpose knaob.

Press OK.
Do either or both of these steps to save the calibration files:

m  Tosavethefilesto afloppy disk, press
View:C — Copy Results To Floppy.

m  To savethefilesto theflash disk (drive D:), press
View:C — Copy Results To DiskOnChip.

Restoring the Calibration Files. To restore the files, follow these steps:

1

Connect a mouse to the analyzer. Refer to Connecting the Mouse on
page 2-5.

Turn on the analyzer.
Insert the floppy disk into the analyzer floppy disk drive.
Access Windows 98:

a. Use amouse to move the pointer to the bottom of the display (see Figure
5-20). The task bar appears.

b. Locate the pointer on the WCA330 or WCA380 icon in the task bar and
right-click. A menu appears.

c. Select Closein the menu. The system program of the analyzer terminates
and a Windows 98 desktop screen appears.
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Figure 5-20: Displaying the Windows 98 accessory menu

5. Restore the calibration files from the floppy disk or flash disk to the
directory C:\Program Files\SONY Tektronix\wca\Sys using Windows
Explorer.

6. When you have finished copying files, close all windows.

7. Select Start — Programs — WCA from the task bar to restart the analyzer.
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Maintenance

This section contains the information needed to do periodic and corrective
mai ntenance on the WCA 330 and WCA 380 Wireless Communication Analyzers.
The following subsections are included:

Preparation — Introduction plus general information on preventing damage
to internal modules when doing maintenance.

Inspection and Cleaning — Information and procedures for inspecting the
analyzer and cleaning its external and internal modules.

Removal and Installation Procedures — Procedures for the removal of
defective modules and replacement of new or repaired modules. Also
included is a procedure for disassembly of the analyzer for cleaning.

Troubleshooting — Information for isolating and troubleshooting failed
modules. Included are instructions for operating the analyzer’sinterna
diagnostic routines and troubleshooting trees.

Related Maintenance Procedures

The following sections contain information and procedures related to
mai ntenance.

Section 2, Operating Information, covers instructions useful when operating
the analyzer in order to troubleshoot it. It also details the service strategy and
lists options for obtaining maintenance service and for replacing failed
modules.

Section 3, Theory of Operation, contains a circuit description at the module,
or block, level.

Section 4, Performance Verification, contains procedures that may be useful
in isolating problems to modules by testing analyzer performance.

Section 5, Adjustment Procedures, addresses after repair adjustment and the
interval between periodic adjustments. Procedures for adjusting the analyzer.
are included in this section.

Section 9, Diagrams, contains a block diagram using individual modules as
blocks and an interconnection diagram showing connections between
modules.

Section 10, Mechanical Parts List, lists al field replaceable modules by part
number.
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Preparation

Before servicing this product, read the Safety Summary and Introduction at the
front of the manual and the ESD information below.

CAUTION. Satic discharge can damage any semiconductor component in this
! analyzer.

Preventing ESD  When performing any service which requires internal access to the analyzer,
adhere to the following precautions to avoid damaging internal modules and their
components due to electrostatic discharge (ESD).

1
2.

6-2

Minimize handling of static-sensitive modules.

Transport and store static-sensitive modules in their static protected
containers or on ametal rail. Label any package that contains static-sensitive
modules.

Discharge the static voltage from your body by wearing a grounded antistatic
wrist strap while handling these modules. Do service of static-sensitive
modules only at a static-free work station.

Nothing capable of generating or holding a static charge should be allowed
on the work station surface.

Handle circuit boards by the edges when possible.
Do not dlide the modules over any surface.

Avoid handling modulesin areas that have a floor or work-surface covering
capable of generating a static charge.

WCA330 & WCA380 Service Manual



Maintenance

Susceptibility to ESD

Table 6-1 lists the relative susceptibility of various classes of semiconductors.
Static voltages of 1 kV to 30 kV are common in unprotected environments.

Table 6-1: Relative susceptibility to static-discharge damage

Semiconductor classes

Relative susceptibility
levels!

MOS or CMOS microcircuits or discrete circuits, or linear
microcircuits with MOS inputs (most sensitive)

1

ECL

Schottky signal diodes

Schottky TTL

High-frequency bipolar transistors

JFET

Linear microcircuits

Low-power Schottky TTL

| NGB~

TTL (least sensitive)

9

1 Voltage equivalent for levels (voltage discharged from a 100 pF capacitor through

resistance of 100 ohms):

1 =100 to 500 V 6 =600 to 800 V
2=200to 500V 7=400to 1000 V (est.)
3=250V 8=900V

4=500V 9=1200V

5 =400 to 600 V

WCA330 & WCA380 Service Manual

6-3



Maintenance

Inspection and Cleaning

General Care

Inspection and Cleaning

6-4

Procedures

VAN

Inspection and Cleaning describes how to inspect for dirt and damage. It also
describes how to clean the exterior and interior of the analyzer. Inspection and
cleaning are done as preventive maintenance. Preventive maintenance, when
done regularly, may prevent analyzer malfunction and enhance its reliability.

Preventive maintenance consists of visually inspecting and cleaning the analyzer
and using general care when operating it.

How often to do maintenance depends on the severity of the environment in
which the analyzer is used. A proper time to perform preventive maintenance is
just before analyzer adjustment.

The cabinet helps keep dust out of the analyzer and should normally bein place
when operating the analyzer.

Inspect and clean the analyzer as often as operating conditions require. The
collection of dirt on components inside can cause them to overheat and break-
down. (Dirt acts as an insulating blanket, preventing efficient heat dissipation.)
Dirt also provides an electrical conduction path that could cause an analyzer
failure, especially under high-humidity conditions.

CAUTION. Avoid the use of chemical cleaning agents which might damage the
plastics used in this analyzer. Use only deionized water when cleaning the menu
buttons or front-panel buttons. Use a 75% isopropyl alcohol solution as a
cleaner and rinse with deionized water. Before using any other type of cleaner,
consult your Tektronix Service Center or representative.
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Inspection — Exterior. I nspect the outside of the analyzer for damage, wear, and
missing parts, using Table 6-2 as aguide. Analyzers that appear to have been
dropped or otherwise abused should be checked thoroughly to verify correct
operation and performance. Immediately repair defects that could cause personal
injury or lead to further damage to the analyzer.

Table 6-2: External inspection check list

Item

Inspect for

Repair action

Cabinet, front panel,
and cover

Cracks, scratches, deformations,
damaged hardware or gaskets.

Repair or replace defective
module.

Front-panel knobs

Missing, damaged, or loose
knobs.

Repair or replace missing or
defective knobs.

Connectors

Broken shells, cracked insulation,
and deformed contacts. Dirt in
connectors.

Repair or replace defective
modules. Clear or wash out dirt.

Carrying handle, bail,
cabinet feet.

Correct operation.

Repair or replace defective
module.

Accessories

Missing items or parts of items,
bent pins, broken or frayed
cables, and damaged connec-
tors.

Repair or replace damaged or
missing items, frayed cables, and
defective modules.

Cleaning Procedure — Exterior. To clean the analyzer exterior, do the following

steps:

1. Remove loose dust on the outside of the analyzer with alint free cloth.

2. Remove remaining dirt with alint free cloth dampened in a general purpose
detergent-and-water solution. Do not use abrasive cleaners.

3. Cleanthelight filter protecting the monitor screen with alint-free cloth
dampened with either isopropyl alcohol or, preferably, a gentle, general
purpose detergent-and-water solution.

CAUTION. To prevent getting moisture inside the analyzer during external
cleaning, use only enough liquid to dampen the cloth or applicator.
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6-6

Inspection — Interior. To access the inside of the analyzer for inspection and
cleaning, refer to the Removal and Installation Proceduresin this section.

Inspect the internal portions of the analyzer for damage and wear, using
Table 6-3 as a guide. Defects found should be repaired immediately.

CAUTION. To prevent damage from electrical arcing, ensure that circuit boards
and components are dry before applying power to the analyzer.

Table 6-3: Internal inspection check list

ltem Inspect for Repair action

Circuit boards Loose, broken, or corroded Remove failed module and
solder connections. Burned replace with a fresh module.
circuit boards. Burned, broken, or
cracked circuit-run plating.

Resistors Burned, cracked, broken, blis- Remove failed module and
tered condition. replace with a fresh module.

Solder connections Cold solder or rosin joints. Resolder joint and clean with

isopropyl alcohol.

Capacitors Damaged or leaking cases. Remove damaged module and
Corroded solder on leads or replace with a fresh module from
terminals. the factory.

Semiconductors Loosely inserted in sockets. Firmly seat loose semiconduc-

Distorted pins.

tors. Remove devices that have
distorted pins. Carefully straight-
en pins (as required to fit the
socket), using long-nose pliers,
and reinsert firmly. Ensure that
straightening action does not
crack pins, causing them to
break off.

Wiring and cables

Loose plugs or connectors.
Burned, broken, or frayed wiring.

Firmly seat connectors. Repair or
replace modules with defective
wires or cables.

Chassis

Dents, deformations, and dam-
aged hardware.

Straighten, repair, or replace
defective hardware.
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Cleaning Procedure — Interior. To clean the analyzer interior, do the following

steps:

1. Blow off dust with dry, low-pressure, deionized air (approximately 9 psi).

2. Remove any remaining dust with alint-free cloth dampened in isopropy!
acohol (75% solution) and rinse with warm deionized water. (A cotton-

tipped applicator is useful for cleaning in narrow spaces and on circulit
boards.)

STOP. If, after doing steps 1 and 2, a module is clean upon inspection, skip the
remaining steps.

3. If steps1 and 2 do not remove al the dust or dirt, the analyzer may be spray
washed using a solution of 75% isopropyl alcohol by doing steps 4
through 8.

4. Gain accessto the parts to be cleaned by removing easily accessible shields
and panels (see Removal and Installation Procedures).

5. Spray wash dirty parts with the isopropyl acohol and wait 60 seconds for the
majority of the alcohol to evaporate.

6. Usehot (120° F to 140° F) deionized water to thoroughly rinse them.
7. Dry al parts with low-pressure, deionized air.
8. Dry al components and assemblies in an oven or drying compartment using

low-temperature (125° Fto 150° F) circulating air.

Lubrication. There is no periodic lubrication required for this analyzer.
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Removal and Installation Procedures

This subsection contains procedures for removal and installation of all
mechanical and electrical modules. Any electrical or mechanical assembly, or
part listed in Section 10 of this manual isamodule.

Preparation

WARNING. Before doing this or any other procedure in this manual, read the

A Safety Summary found at the beginning of this manual. Also, to prevent possible
injury to service personnel or damage to this analyzer’s components, read
Installation in Section 2, and Preventing ESD in this section.

This subsection contains the following items:

®m  This preparatory information that you need to properly do the procedures
that follow.

m  Listof toolsrequired to remove and disassemble all modules.

B Six module locator diagrams for finding the External modules (see Fig-
ure 6-2), Inner-chassis modules (see Figure 6-3), Power supply modules
(see Figure 6-4), Mother board and its daughter boards (see Figure 6-5),
Front panel modules (see Figure 6-6), and Rear chassis modules (see
Figure 6-7) in this analyzer.

m  Procedures for removal and reinstallation of the electrical and mechanical
modul es.

m A disassembly procedure for removal of al the major modules from the
analyzer at one time and for reassembly of those modules into the analyzer.
Such a complete disassembly is normally only done when completely
cleaning the analyzer. (Instructions for doing the actual cleaning are found
under Inspection and Cleaning at the beginning of this section.)

WARNING. Before doing any procedure in this subsection, disconnect the power
cord from the line voltage source. Failure to do so could cause serious injury or
death.

List of Modules Section 10 lists al modules.
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General Instructions

Summary of Procedures

6-10

STOP. READ THESE GENERAL INSTRUCTIONS BEFORE REMOVING A
MODULE.

First read over the Summary of Procedures that follows to understand how the
procedures are grouped. Then read Equipment Required for a list of the tools
needed to remove and install modules in this analyzer.

If you are removing a module for service, begin by doing the procedure Access
Procedure (page 6-19). By following the instructions in that procedure, you
remove the modul e to be serviced while removing the minimum number of
additional modules.

The procedures are described in the order in which they appear in this section. In
addition, you can look up any procedure for removal and reinstallation of any
module in the Table of Contents of this manual.

m  The Access Procedure on page 6-19 first directs you to the procedure(s) (if
any) that are required to access the module to be serviced, then it directs you
to the procedure to remove that module.

Table 6-4: Summary of procedures

Procedure Module Page
Procedures for = Line cord = Foot 6-20
External Modules m Cabinet = Handle
Procedures for m A12 IF gain board = Fan 6-24
Inner-Chassis Modules = A13 IF A/D board = Hard disk drive

= Down converter unit1 = Floppy disk drive

= Down converter unit 2
Procedures for m Standby power supply = A70 DC Power-1 board | 6-36
Power Supply Modules = Power supply = A71 DC Power-2 board

m AC line filter m A72 DC Power-3 board

m Heat sink
Procedures for = A20 DDC board m A50 Mother board 6-44
Mother Board and m A22 Wide ADC board = CPU board
its Daughter Boards m A30 FFT board m Video board

= A40 Memory board = GPIB board
Procedures for m Front panel assembly = Left front-panel 6-52
Front-Panel Modules m Display unit m Right front-panel
Procedures for = Fan m Rear connectors 6-59
Rear-Chassis Modules = Receptacle
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Equipment Required. Most modules in this analyzer can be removed with a
screwdriver with asize #2, Phillipstip. Use this tool whenever a procedure step
instructs you to remove or install a screw unless a different size screwdriver is
specified in that step. All equipment required to remove and reinstall amodule
are listed in the first step of each procedure.

Table 6-5: Tools required for module removal

ltem Tektronix

No. Name Description part number

1 Screwdriver handle Accepts 14 inch hex-head driver tips

2 #1 Phillips tip Phillips-driver bit for #1 size screw
heads

3 #2 Phillips tip Phillips-driver bit for #2 size screw
heads

4 No. 2 Pozidrive tip Pozidrive-driver bit for number 2 size
screw heads

5 Flat-bladed screwdriver Screwdriver for removing standard-
headed screws

6 Nutdriver, 4 inch Standard tool

7 Nutdriver, % inch Standard tool

8 Nutdriver, 5.5 mm Standard tool

9 Nutdriver, 7 mm Standard tool

10 Nutdriver, 12 mm Standard tool

1 Wrench, %g inch Standard tool

12 Wrench, %g inch Standard tool

13 Angle-tip tweezers Standard tool

14 Pliers Standard tool

15 Soldering iron Standard tool

16 Solder wick Standard tool

17 Adhesive TRA-CON: Tra-Bond #BA-2114

WCA330 & WCA380 Service Manual
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Analyzer Orientation In this manual, procedures refer to “front,” “right,” “top,” etc. of the analyzer.
Figure 61 shows how the sides are referenced.

{
; ; %\
,@%
& \\
Q
Ry
&

&

oV

Figure 6-1: Analyzer orientation
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Top cabinet

Line cord

‘ ~———— (Cabinet retainer

Handle

Handle retainer

Bottom cabinet

Handle cover \

Figure 6-2: External modules
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A13 IF A/D board
A12 IF gain board

RN ° P
Hard disk drive —— °
SN
I

Down converter
unit 1

Down converter

Fan bracket unit 2

Figure 6-3: Inner-chassis modules
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A70 DC power-1 board

-~<———— Board bracket

~—— Power supply

A71 DC power-2 board

Figure 6-4: Power supply modules
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GPIB board (leftmost)

// CPU board

A40 Memory board
A30 FFT board

/ A22 Wide ADC board
/ A20 DDC board (rightmost)

=

A50 Mother board

Figure 6-5: Mother board and its daughter boards
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o Front chassis
Left front-panel assembly \
Q

vy,

Display unit

Right front-panel assembly

/)

Display frame assembly

Figure 6-6: Front panel modules
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Rear chassis . )
\ Principal power switch

/ AC inlet
ﬁ \ / Rear panel

BNC connector

I Fan guard

|

Parallel connector

|

Blank panel

Figure 6-7: Rear chassis modules
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Access Procedure

Locate the module
to be removed in
Figure 6-2 to 6-7.

When you have identified the module to be removed for service, read General
Instructions found earlier in this section. Then use the flowchart in Figure 6-8 to

determine which procedures to use for removing the module. The removal
procedures end with reinstallation instructions.

Is
the module
in Figure
6-2?

No

Procedures for External
Modules

Line cord

Top cabinet

Bottom cabinet

Foot

Handle

p.6-20
p.6-20
p.6-21
p.6-22
p.6-23

Do the procedures,
Line Cord, Top Cabinet
and Bottom Cabinet on

page 6-20.

Is
the module
in Figure
6-3?

Procedures for Inner-Chassis
Modules
Inner fan
Hard disk drive
Floppy disk drive
A12 IF gain board
A13 IF gain board
Down-converter unit 1
Down-converter unit 2

p.6-24
p.6-26
p.6-28
p.6-30
p.6-30
p.6-32
p.6-34

Is
the module
in Figure
6-4?

No

Procedures for Power Supply
Modules
A72 DC-Power 3 board
Standby power supply
Heat sink
AC line filter
A71 DC-Power 2 board
A70 DC-Power 1 board
Power supply

p.6-40
p.6-38
p.6-40
p.6-39
p.6-40
p.6-42
p.6-42

Figure 6-8: Guide to removal procedures
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Is
the module
in Figure
6-5?

Is
the module
in Figure
6-6?

Procedures for Mother Board
and its Daughter boards

Video board p.6-44
CPU board p.6-46
GPIB board p.6-46
A40 Memory board p.6-47
A30 FFT board p.6-47
A20 DDC board p.6-48
A22 Wide ADC board p.6-48
A50 Mother board p.6-50
Procedures for Front-Panel
Modules
Front-panel assembly p.6-52
Display unit p.6-54
Left front-panel assembly p.6-56
Right front-panel assembly ~ p.6-57
Procedures for Rear Chassis
Modules
Fan p.6-59
Parallel connector p.6-59
BNC connectors p.6-60
Receptacle p.6-60
Principal power switch p.6-61
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Procedures for External Modules

Do the Access Procedure (page 6-19) before doing any procedure in this
collection. The following procedures are found here and are listed in order
presented.

6-20

Line Cord

Top Cabinet

=

Line Cord

Top Cabinet
Bottom Cabinet
Foot

Handle

Assembl e equipment and locate modules to be removed: L ocate the line cord
in the locator diagram External Modules, Figure 6-2.

Orient the analyzer: Position the analyzer so its bottom is down on the work
surface and the rear panel is facing you.

Remove the line cord: Find the line cord on the rear cover. See Figure 6-9.
Pull the line cord away to complete the removal.

Reinstallation: Reinstall the line cord by performing step 3 in reverse.

Assembl e equipment and locate modul es to be removed:

a. You will need ascrewdriver with asize Phillips#1 tip (Items 1 and 2) to
perform the following procedures.

b. Locate the cabinet in the External Modules diagram, Figure 6-2.

Orient the analyzer: Position the analyzer so its bottom is down on the work
surface and the rear panel is facing you.

Remove the top cabinet: See Figure 6-9.

a. Remove the two screws securing the plastic cover to the rear panel at
each side.

b. Remove the three screws securing the top cabinet to the rear panel.

c. Slidethe cabinet backward. Take care not to bind or snag the cabinet on
the analyzer’sinternal cabling as you remove it.

Reinstallation: Reinstall the top cabinet by performing step 3 in reverse.
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Bottom Cabinet 1. Assemble equipment and locate modules to be removed:
a. Youwill need a screwdriver with asize Phillips#1 tip (Items 1 and 2).
b. Locate the cabinet in the External Modules diagram, Figure 6-2.

2. Orient the analyzer: Set the analyzer so itstop is down on the work surface
and the rear panel isfacing you.

3. Remove the bottom cabinet: See Figure 6-9.

a. Remove the two screws securing the plastic cover to the rear panel at
each side.

b. Remove the three screws securing the bottom cabinet to the rear panel.

c. Slidethe cabinet backward. Take care not to bind or snag the cabinet on
the analyzer’s internal cabling as you removeit.

4. Reinstallation: Reinstall the bottom cabinet by performing step 3 in reverse.

Figure 6-9: Line cord and cabinet removal
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6-22

Foot

1

Assembl e equipment and locate modules to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).
b. Locate the foot in the External Modules diagram, Figure 6-2.

Orient the analyzer: Position the analyzer so itstop is down on the work
surface and the front panel is facing you.

Remove the foot: Remove the two screws securing the foot to the bottom
cabinet. See Figure 6-10.

Reinstallation: Reinstall the foot by performing step 3 in reverse.

7 N

Figure 6-10: Handle and foot removal
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Handle 1. Assemble equipment and locate modules to be removed:

a. You will need a screwdriver with asize No.2 Pozidrive tip (Items 1
and 4).

b. Locatethe handle in the External Modules diagram, Figure 6-2.

c. Do the procedure Top Cabinet on page 620 to remove the plastic cover
ontherear. It isnot necessary to remove the cabinet.

2. Orient the analyzer: Position the analyzer so the bottom is down on the work
surface and the handle serviced is facing you.

3. Removethe handle: See Figure 6-10.
a. Slidethe handle cover out.
b. Remove the four screws securing the handle to the chassis.

4. Reinstallation: Reinstall the handle by performing step 3 in reverse.
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Procedures for Inner-Chassis Modules

You should have completed the Access Procedure before doing any procedurein
this collection. The procedures found here, listed in order presented, follow.

Inner Fan 1.

6-24

Inner fan

Hard disk drive

Floppy disk drive

Al12 IF gain board and A13 IF A/D board
Down converter unit 1

Down converter unit 2

Assembl e equipment and locate module to be removed:

a. You will need ascrewdriver with asize Phillips#2 tip (Items 1 and 3)
and a7 mm nutdriver (Items 9).

b. Locatethefan inthelocator diagram Inner-Chassis Modules,
Figure 6-3, page 6-14.

Orient the analyzer: Position the analyzer so the bottom is down on the work
surface and the front panel is facing you.

Remove the bracket with the fan: See Figure 6-11.

a. Remove the four screws securing the bracket to the main chassis and lift
the bracket up.

b. Unplug the fan's power cable at J541 on the A71 DC Power-2 board.

Remove the fan: Using a 7 mm nutdriver, remove the four nuts securing the
fan to the bracket. Lift the fan away from the bracket. See Figure 6-11.

Reinstallation: Reinstall the fan by performing step 3 and 4 in reverse.
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Figure 6-11: Inner fan removal

To J541 on A71
DC Power-1 board

6-25
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6-26

Hard Disk Drive

1

Back up the user files:

Use the Windows Back Up toal to back up files stored on the hard disk. The
Back Up tool islocated in the System Tools folder in the Accessories folder.
Start the tool and determine which files and folders to back up. Use the
Windows on-line help for information on using the Back Up tool.

For the analyzer, the user-generated files consist of configuration and data
files, which have these extensions:

m  Configuration files: .CFG, .TRG
m  Datafiles: .ABR, .1Q, .APT, .IQT
Assembl e equipment and locate module to be removed:

a. You will need ascrewdriver with asize Phillips#2 tip (Items 1 and 3)
and aNo.2 Pozidrive tip (Item 4).

b. Locatethe hard disk drive in the Inner-Chassis Modules diagram,
Figure 6-3, page 6-14.

Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and its | eft side is facing you.

Remove the brackets with the hard disk drive: See Figure 6-12.
a. Unplug the cables from the CPU board and the A71 DC Power-2 board.

b. Remove the four screws securing the bracket to the main chassisusing a
screwdriver with asize Phillips #2 tip.

c. Lift up the brackets with the hard disk drive.
Remove the hard disk drive:

a. Remove the four screws securing the top bracket to the main bracket
using a screwdriver with a size Phillips #2 tip.

b. Remove the four screws securing the hard disk drive to the main bracket
using a screwdriver with asize No.2 Pozidrive tip.

Reinstallation: Reinstall the hard disk drive by performing step 4 and step 5
inreverse.
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From CPU board

From A71

/
DC Power-2 board
< )
| =~
0

Figure 6-12: Hard disk drive removal
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6-28

Floppy Disk Drive

1

Assembl e equipment and locate module to be removed:

a.

You will need a screwdriver with size Phillips#1 and #2 tips (Items 1, 2,
and 3).

L ocate the floppy disk drive in the Inner-Chassis Modules diagram,
Figure 6-3, page 6-14.

Orient the analyzer: Position the analyzer so its bottom is down on the work
surface and its | eft side is facing you.

Remove the floppy disk drive: See Figure 6-13.

a.

Pulling up the latch, unplug the floppy driver connector (ribbon
interconnect cable) that connects the disk drive to the A71 DC Power-2
board.

Remove the four screws securing the bracket to the main chassis. Pull
the floppy disk drive out from the front-panel assembly.

Using a screwdriver with size Phillips #1 tip, remove the four screws
securing the floppy disk drive to the bracket.

Reinstallation: Reinstall the floppy disk drive by performing step 3in
reverse.
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1 Pull up the latch

2 Unplug the cable

Figure 6-13: Floppy disk drive removal

WCA330 & WCA380 Service Manual 6-29



Removal and Installation Procedures

A12 IF Gain Board and 1. Assemble equipment and locate module to be removed:

A13 IF A/D Boar
3IF AID Board You will need a screwdriver with a size Phillips #2 tip (Items 1 and 3)
and a 5.5 mm nutdriver (Item 8).

b. Locatethe A12 IF gainand A13 IF A/D boardsin the Inner-Chassis
Modules diagram, Figure 6-3, page 6-14.

c. Do the procedure Inner Fan on page 6-24 to remove the fan bracket
from the main chassis. It is not necessary to remove the fan from the
bracket.

2. Orient the analyzer: Position the analyzer so its bottom is down on the work
surface and the front panel is facing you.

3. Remove the core holder: See Figure 6-14. Remove the two screws securing
the core holder to the shield case so that the interconnect cables are rel eased.

4. Removethe shield case: The shield case contains the A12 and A13 boards.
a. Unplug the cables at J510, J520, and J530 on the A12 board.
b. Unplug the cable at J300 on the A13 board.

o

Unplug the coax cables at J150 and J220 on the A13 board.
d. Remove the one screw securing the shield case to the main chassis.
e. Lift up the boards with the shield case from the A50 Mother board.
5. Removethe A13 IF A/D board:
a. Remove the six screws securing the shield case to open the case.

b. Remove the five screws securing the board to the post spacers. Lift the
board away.

6. Removethe A12 IF gain board: Using a 5.5 mm nutdriver, remove the five
post spacers securing the board to the shield case. Lift the board away.

7. Reinstallation: Reinstall the A12 IF gain board and A13 IF A/D board by
performing step 3 through 6 in reverse.
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To J220 on A13 Core holder

from the down converter N
1 g

<\ P <

G S

-~ \ 5 @% a
~ g
* ~ ’ 3300 J530 |
To J150 on A13 © ~ 51 OJ520 o
from the down converter ° % )
\ Retainer
° To J100 on A12
>
from the down converter
A13IFAD |°
A121F gain |°

Figure 6-14: A12 IF gain and A13 IF A/D boards removal
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Down Converter 1. Assemble equipment and locate module to be removed:

Unit 1

You will need a screwdriver with a size Phillips #2 tip (Items 1 and 3)
and a %{g inch wrench (Item 12).

L ocate the down converter unit 1 in the Inner-Chassis Modules diagram,
Figure 6-3, page 6-14.

Do the procedure Inner Fan on page 6-24 to remove the fan bracket
from the main chassis. It is not necessary to remove the fan from the
bracket.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and itsright side is facing you.

3. Removetheretainer: See Figure 6—15. Remove the two screws securing the
retainer to the main chassis. Lift the retainer away.

4. Remove the down converter: See Figure 6-15.

a
b.

C.

Move away the temperature sensor.
Unplug the cables at CN9, CN13, and CN15.
Unplug the cable W024.

Using a g inch wrench, disconnect the W13, W16, W30, and W203
SMA connectors.

Unplug the coax cable W12, W17, W26, W29, W33, and W35.
Unplug the following coax cables:

®  To 10 MHz REF OUTPUT on the rear panel

®  To 10 MHz REF INPUT on the rear panel

Unplug the coax cable at J900 on the A20 DDC board.

Remove the four screws securing the top of the down converter bracket
to the main chassis. One of the screws also secures the cable clamp.

Remove the two screws securing the down-converter bracket to the right
side of the main chassis.

Remove the five screws securing the down converter to the main chassis
inside the holes on the right side. Lift the down converter with its
bracket away.

5. Reingtallation: Reinstall the down converter, the retainer, and the fan bracket
by performing the reverse of the removal procedure.
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g g w17 | From 10 MHz REF OUTPUT
W30 | W16
Cable clamp W12 ;\

Temperature sensor

From 10 MHz REF INPUT

O

> To CN15

/@%/mcm
|

™~
9 4 .

Figure 6-15: Down-converter unit 1 removal
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Down Converter 1. Assemble equipment and locate module to be removed:

Unit 2
You will need a screwdriver with a size Phillips #2 tip (Items 1 and 3)
and a %{g inch wrench (Item 12).

b. Locate the down converter unit 2 in the Inner-Chassis Modules diagram,
Figure 6-3, page 6-14.

2. Orient the analyzer: Position the analyzer so itstop is down on the work
surface and its | eft side is facing you.

3. Remove the down converter: See Figure 6-16.
a. Unplug the cable W043 at J950 on the A50 Maother board.

b. Using a¥g inch wrench, disconnect the W10, W12, W13, W16, and
W203 (WCA380 only) SMA connectors.

¢. Unplug the SMB cable W17, W27, and W34.

d. Remove the nine screws securing the down converter to the main
chassis. Lift the down converter away.

4. Reinstallation: Reinstall the down converter by performing step 3 in reverse.
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| W203
(WCA380 only)

Figure 6-16: Down-converter unit 2 removal (bottom view)
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Procedures for Power Supply Modules

A72 DC Power-3 Board

6-36

You should have completed the Access Procedure before doing any procedurein
this collection. The procedures found here, listed in order presented, follow.

m  A72 DC power-3 board
m  Sandby power supply
m  AClinefilter

m  Heat sink

m  A71 DC power-2 board
m  A70 DC power-1 board

®  Power supply

1. Assemble equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locatethe A72 DC Power-3 board in the locator diagram Power supply
modules, Figure 64, page 6-15.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and its left side is facing you.

3. Remove the brackets: See Figure 6-12.

a. Unplug the cables from the hard disk drive. Refer to the Hard Disk Drive
procedure on page 6-26. It is not necessary to remove the hard disk
drive.

b. Unplug the cables at J100, J110, J120, J130, J140, J200, J210, J220, and
J230 on the A72 DC Power-3 board.

¢. Remove the four screws securing the brackets to the main chassis. Lift
the brackets attaching the hard disk drive and the A72 board.

4. Removethe A72 DC Power-3 board:
a. Remove the four screws securing the board plate to the bracket.
b. Remove the six screws securing the A72 board to the board plate.

5. Reingtallation: Reinstall the A72 DC Power-3 board by performing step 3
and step 4 inreverse.
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J200_4J210 J120

J220
J230

Figure 6-17: A72 DC Power-3 board removal
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Standby Power Supply 1. Assemble equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locate the standby power supply in the Power supply modules diagram,
Figure 64, page 6-15.

c. Do the procedure A72 DC Power-3 Board on page 636 to remove the
brackets containing the hard disk drive and the A72 DC Power-3 board
from the main chassis.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and its left side isfacing you.

3. Remove the standby power supply: See Figure 6-18.
a. Unplug the cables W047 and WO048.

b. Remove the two screws securing the standby power supply to the main
chassis. Lift the standby power supply away from the main chassis.

4. Reinstallation: Reinstall the standby power supply by performing step 3in
reverse.

L

\

Figure 6-18: Standby power supply removal
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AC Line Filter 1. Assemble equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locatethe AC linefilter in the Power supply modules diagram,
Figure 64, page 6-15.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and its | eft side is facing you.

3. Remove the board retainer: See Figure 6-19.
a. Unplug the AC cables from the filter.

b. Remove the two screws securing the filter to the main chassis. Lift the
filter away.

4. Reinstallation: Reinstall the AC linefilter by performing step 3 in reverse.

\

Figure 6-19: AC line filter removal
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Heat Sink

A71 DC Power-2 Board

6-40

Lo

Assembl e equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locate the heat sink in the Power supply modules diagram, Figure 64,
page 6-15.

Orient the analyzer: Position the analyzer o its bottom is down on the work
surface and its | eft sideis facing you.

Remove the heat sink: See Figure 6-20. Remove the eight screws securing
the heat sink to the main chassis.

Reinstallation: Reinstall the heat sink by performing step 3 in reverse

Assembl e equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locatethe A71 DC power-2 board in the Power supply modules
diagram, Figure 6-4, page 6-15.

Orient the analyzer: Position the analyzer so that the bottom of the
instrument is down on the work surface and the front panel is facing you.

Remove the A71 DC power-2 board: See Figure 6-20.

a. Unplug the cables at J500, J510, J520, J530, J531, J532, J540, J541,
J600, and J610 on the A71 board.

b. Remove the four screws securing the board to the main chassis.

NOTE. Do not remove the inner four screws securing the DC-DC converter.

4.

c. Useaflat blade screwdriver (Item 5) to separate the DC-DC converter
from the main chassis. The DC-DC converter sticksto the main chassis
with silicon grease.

Reinstallation: Reinstall the A71 DC power-2 board by performing step 3in
reverse.
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Silicon grease applied
on the back of the
DC-DC converter

To J520
on A71

From J800
on A50

Figure 6-20: Power supply modules removal
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A70 DC Power-1 Board

6-42

Power Supply

=

Assembl e equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locatethe A70 DC power-1 board in the Power supply modules
diagram, Figure 64, page 6-15.

Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and itsright side is facing you.

Remove the A70 DC power-1 board: See Figure 6-20.

a. Unplug the cables at J100, J110, J130, J150, J151, and J190 on the A70
board.

b. Remove the six screws securing the board to the shield plate. Lift the
board away.

Reinstallation: Reinstall the A70 DC power-1 board by performing step 3 in
reverse.

Assembl e equipment and locate module to be removed:
a. You will need ascrewdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locate the power supply in the Power supply modules diagram,
Figure 64, page 6-15.

c. Do the procedure A70 DC Power-1 Board that precedes this procedure to
remove the board.

Orient the analyzer: Position the analyzer so the bottom of the instrument is
down on the work surface and the left side is facing you.

Remove the board bracket: See Figure 6-20.
a. Remove the three screws securing the bracket to the main chassis.

b. Remove the six screws securing the bracket to the power supply. Lift the
bracket away.

Remove the bottom cabinet: Refer to page 6-21 to remove the bottom
cabinet.

Orient the analyzer: Position the analyzer so itsleft sideis down on the
work surface and the bottom of the instrument is facing you.

Remove the power supply: See Figure 6-21. Remove the four screws
securing the power supply unit to the main chassis. Lift the unit away to
complete the removal.
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7. Reinstallation: Reinstall the power supply unit, and the A70 DC power-1
board by performing the reverse of the removal procedure.

N,

JJC
/S
IS4

Figure 6-21: Power supply unit removal
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Procedures for Mother Board and its Daughter Boards

6-44

Video Board

You should have completed the Access Procedure before doing any procedurein
this collection. The procedures found here, listed in order presented, follow.

Video board

CPU board

GPIB board

A40 memory board
A30 FFT board

A22 Wide ADC board
A20 DDC board

A50 Mother board

Assembl e equipment and locate module to be removed:

a. You will need a screwdriver with size Phillips #1 and #2 tips (Items 1, 2,
and 3).

b. Locatethe Video board in locator diagram Mother board and its
daughter boards, Figure 6-5, page 6-16.

Orient the analyzer: Position the analyzer so the bottom of the instrument is
down on the work surface and the right side is facing you.

Remove the bracket: See Figure 6-22. Three retainers are attached to the
bracket.

a. Unplug the display cable.

b. Remove the two screws securing the CPU board retainer to the main
chassis.

c. Remove the one screw securing the bracket to the main chassis. Lift up
the bracket with the video board.

Remove the Video board:

a. Using ascrewdriver with asize Phillips #1 tip, remove the forward
screw securing the board to the bracket.

b. Using ascrewdriver with a size Phillips #2 tip, remove the backward
screw securing the board to the bracket.

Reinstallation: Reinstall the Video board by reversing steps 3 and 4.

WCA330 & WCA380 Service Manual



Removal and Installation Procedures

PRINTER

Bracket

| s

Push the latch to

Angle retainer unplug the connector

Figure 6-22: CPU, GPIB, and Video boards removal
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CPUBoard 1. Assemble equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locate the CPU board in the Mother board and its daughter boards
diagram, Figure 6-5, page 6-16.

c. Do the procedure Video Board on page 644 to remove the CPU board
retainer, angle retainer, and DIMM retainer (see Figure 6-22).

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and itsright side is facing you.

3. Remove the CPU board:
a. Unplug the cables at FDI, IDE, and PRINTER ports on the CPU board.
b. Unplug the cables at J1, J9, and J15 on the CPU board.
c. Unplug the fan cable at J540 on the A71 DC Power-2 board.

d. Remove the one screw securing the board to the main chassis. Lift the
board up away.

4. Reingtallation: Reinstall the CPU board using the reverse of step 3.

GPIBBoard 1. Assemble equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips#2 tip (Items 1 and 3).

b. Locatethe GPIB board in the Mother board and its daughter boards
diagram, Figure 6-5, page 6-16.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and itsright sideis facing you.

3. Remove the GPIB board: See Figure 6-22. Remove the one screw securing
the board to the main chassis. Lift the board up away.

4. Reinstallation: Reinstall the GPIB board using the reverse of step 3.
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A40 Memory Board

Lo

Assembl e equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locate the A40 Memory board in the Mother board and its daughter
boards diagram, Figure 6-5, page 6-16.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and itsright side is facing you.

3. Remove the A40 Memory board: See Figure 6-23.
a. Unplug the coaxial cable at J640.
b. Unplug the cable at J650.

¢. Remove the two screws securing the board to the main chassis. Lift the
board up away from the Mother board.

4. Reinstallation: Reinstall the A40 Memory board using the reverse of step 3.

A30 FFT Board 1. Assemble equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locatethe A30 FFT board in the Mother board and its daughter boards
diagram, Figure 6-5, page 6-16.

c. Referring to the procedure A40 Memory Board described just above,
remove the interconnect cable W044.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and itsright side is facing you.

3. Removethe A30 FFT board: See Figure 6-23. Remove the two screws
securing the board to the main chassis. Lift the board up away from the
Mother board.

4. Reinstallation: Reinstall the A30 FFT board and interconnect cable using the
reverse of the removal procedure.
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A22 Wide ADC Board 1. Assemble equipment and locate module to be removed:
a. Have handy a screwdriver with asize Phillips#2 tip (Items 1 and 3).

b. Locatethe A22 Wide ADC board in the Mother board and its daughter
boards diagram, Figure 6-5, page 6-16.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and itsright side is facing you.

3. Remove the A22 Wide ADC board: See Figure 6-23.
a. Unplug the coaxial cables at J100, J110, J170, J180, and J190.
b. Unplug the cables at J730 and J810.

¢. Remove the two screws securing the board to the main chassis. Lift the
board up away from the Mother board.

4. Reinstallation: Reinstall the A22 DDC board using the reverse of step 3.

A20 DDC Board 1. Assemble equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locatethe A20 DDC board in the Mother board and its daughter boards
diagram, Figure 6-5, page 6-16.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and itsright side is facing you.

3. Remove the A20 DDC board: See Figure 6-23.
a. Unplug the coaxial cables at J900, J910, and J920.
b. Unplug the cable at J140.

¢. Remove the two screws securing the board to the main chassis. Lift the
board up away from the Mother board.

4. Reinstallation: Reinstall the A20 DDC board and interconnect cables using
the reverse of the removal procedure.
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W11 (external trigger input) _, A40 Memory

A30 FFT

2

A22 Wide ADC

2

g

% A20 DDC

*N|

«—— | INPUT to
J170 on A22

QINPUT to
J180 on A22

Figure 6-23: A20 DDC, A22 Wide ADC, A30 FFT, and A40 Memory boards removal
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6-50

A50 Mother Board

1. Assemble equipment and locate module to be removed:
a. Have handy a screwdriver with asize Phillips#2 tip (Items 1 and 3).

b. Locate the Mother board in the Mother board and its daughter boards
diagram, Figure 6-5, page 6-16.

c. Do the procedure Inner Fan on page 6-24 to remove the fan bracket
from the main chassis. It is not necessary to remove the fan from the
bracket.

d. Do the procedure GPIB Board through A20 DDC Board starting on
page 646 to remove these daughter boards.

e. Do the procedure Front Panel Assembly on page 6-52 to remove the
front panel assembly.

f.  Referring to the procedure Down Converter Unit 2 on page 6-34, unplug
the interconnect cable at J950 on the Mother board.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and itsright side is facing you.

3. Remove the Mother board:
a. Unplug the temperature sensor at J880 on the Mother board.

b. Unplug the cables at J300, J810, J820, J830, J870, and J900 on the
Mother board.

¢. Remove 16 screws securing the board to the main chassis. Pull forward
the board out.

4. Reinstallation:
a. Reinstall the Mother board using the reverse of step 3.

b. Reconnect the interconnect cable at J950 on the Mother board. Refer to
the procedure Down Converter Unit 2.

c. Reingtal the front panel assembly. Refer to the procedure Front Panel
Assembly.

d. Reinstall the daughter boards. Refer to the procedure GPIB Board
through A20 DDC Board.
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Temperature sensor

To J880

Figure 6-24: Mother board removal
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Procedures for Front Panel Modules

Do the Access Procedure (page 6-19) before doing any procedure in this
collection. The following procedures are found here and are listed in order
presented.

6-52

Front Panel Assembly

Lo

Front panel assembly
Display unit

Left front panel assembly
Right front panel assembly

Assemble equipment and |ocate module to be removed:

Have handy a screwdriver with asize Phillips#2 tip (Items 1 and 3) and
a2 inch wrench (Item 12).

L ocate the front panel assembly in the locator diagram Front panel
modules, Figure 6-6, page 6-17.

Do the procedure Inner Fan on page 6-24 to remove the fan bracket
from the main chassis. It is not necessary to remove the fan from the
bracket.

Do the procedure Hard Disk Drive on page 626 to remove the bracket
containing the hard disk drive and A72 DC Power-3 board.

Do the procedure Video Board on page 644 to remove the video board.

Referring to the procedure Down Converter Unit 2 on page 6-34,
disconnect the coax cable W10 from the down converter unit 2 with a%g
inch wrench.

Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and itsright side is facing you.

Remove the front-panel assembly: See Figure 6-25.

a. Unplug the cables at the following connectors:

®m J900 on the A50 Mother board

®  J9 on the CPU board

m  J532 onthe A71 DC Power-2 board

®m J210 and J220 on the A72 DC Power-3 board

b. Unplug the coax cable at J640 on the A40 Memory board.
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Figure 6-25: Front panel assembly removal
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6-54

Display Unit

4,

1

c. Removethe ground lead.

d. Remove the two screws securing the front panel to the rail on each side.
e. Pull out the display unit.

Reinstallation:

a. Reingtal the front panel assembly by performing step 3 in reverse.

b. Reconnect W10 to the down converter unit 2. Refer to the procedure
Down Converter Unit 2 on page 6-34.

c. Reingtall the Video Board. Refer to page 6—44.

d. Reinstal the bracket containing the hard disk driveand A72 DC
Power-3 board. Refer to the procedure Hard Disk Drive on page 6-26.

e. Reingtall the fan bracket to the main chassis. Refer to the procedure
Inner Fan.

Assembl e equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locate the display unit in the Front panel modules diagram, Figure 6-6,
page 6-17.

Orient the display unit: Position the front panel assembly so itsface is down
on the work surface with the back of the unit facing you.

Remove the display unit: See Figure 6-26.
a. Remove the two screws securing the left front-panel to the frame.

b. Remove the two screws securing the |eft front-panel to the front chassis.
Lift the left front-panel assembly away.

c. Remove the two screws securing the right front-panel to the frame.

d. Remove the two screws securing the right front-panel to the front
chassis. Lift the right front-panel assembly away.

e. Remove the 10 screws securing the frame to the front chassis.

f.  Remove the two screws securing the shield plate to the front chassis. Lift
the shield plate away.

g. Liftthefront chassis away.
h. Remove the four screws securing the display unit to the frame.

i. Lift the display unit away.
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Figure 6-26: Display unit removal

4. Reinstallation: Reinstall the display unit by performing step 3 in reverse.
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Left Front-Panel Assembly 1. Assemble equipment and locate module to be removed:
a. Havehandy aflat-bladed screwdriver (Item 5).

b. Locate the left front-panel assembly in the Front panel modules diagram,
Figure 6-6, page 6-17.

c. Do the procedure Front Panel Assembly and Display Unit that precede
this procedure to detach the left front-panel assembly.

2. Removethe LED: See Figure 6-27. Using aflat-bladed screwdriver, pry the
LED holder

3. Now hand disassemble the front-panel assembly components using
Figure 6-27 as aguide. Reverse procedure to reassemble.

I

Figure 6-27: Left front-panel assembly removal
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4. Reinstallation:

a. Reingtall the left front-panel assembly by performing step 3 then step 2
inreverse.

b. Do the procedure Front Panel Assembly and Display Unit in reverseto
attach the left front-panel assembly to the frame.

Right Front-Panel 1. Assemble equipment and locate module to be removed:

Assembl
y a. Have handy ascrewdriver with size Phillips #1 and #2 tips (Items 1, 2,

and 3), a¥g inch nut driver (Item 7), 12 mm nut driver (Item 10), and a
6 inch hex wrench (Item 11).

b. Locatetheright front-panel unit in the Front panel modules diagram,
Figure 66, page 6-17.

c. Do the procedure Front Panel Assembly and Display Unit that precede
this procedure to detach the right front-panel assembly.

2. Remove the general purpose knob: See Figure 6-28. Loosen the setscrew
securing the knob using the %4 inch hex wrench. Pull the knob away.

3. Remove the A60 front panel board:
a. Unplug the cables at J135 and J900 on the A60 front panel board.

b. Remove the six screws securing the board to the subpanel with asize
Phillips #2 tip (Items 1 and 3). Lift the board away.

4. Remove the rotary encoder:
a. Unplug the rotary encoder cable at J400 on the A60 front panel board.

b. Using the 12 mm nut driver (Item 10), remove the nut securing the
rotary encoder to the A60 front panel board.

5. Removethe RF INPUT connector: Unplug the cable. Using the % inch nut
driver (Item 7), remove the nut securing the connector to the front panel.

6. Removethe EXT TRIG connector: Unplug the cable. Using the screwdriver
with asize Phillips#1 tip (Items 1 and 2), remove the four screws securing
the connector to the front panel.

7. Now disassemble the front-panel assembly components using Figure 6-28 as
aguide. Reverse the procedure to reassemble.
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Figure 6-28: Right front-panel assembly removal

8. Reinstallation:

a. Reingtal the right front-panel assembly by performing step 2to 7 in
reverse.

b. Do the procedure Front Panel Assembly and Display Unit in reverseto
attach the right front-panel assembly to the frame.
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Procedures for Rear Chassis Modules

Do the Access Procedure (page 6-19) before doing any procedure in this
collection. The following procedures are listed in the order presented.

Fan 1.

Parallel Connector 1.

Fan

Parallel connector
BNC connectors
Receptacle

Principal power switch

Assembl e equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips #2 tip (Items 1 and 3).

b. Locatethe faninthelocator diagram Rear chassis modules, Figure 67,
page 6-18.

Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and its rear is facing you.

Remove the fan:
a. Unplug the fan’s power cable at J541 on the A71 DC Power-2 board.

b. Remove the four screws securing the fan to the main chassis. Pull the fan
and its cover away.

Reinstallation: Reinstall the fan by performing step 3in reverse.

Assembl e equipment and |ocate module to be removed:
a. Youwill need a4 inch nut driver (Item 6).

b. Locatethe paralée connector in the Rear chassis modules diagram,
Figure 6-7, page 6-18.

Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and its rear is facing you.

Remove the parallel connector:
a. Unplug the cable from the CPU board.

b. Using a4 inch nut driver, unscrew the two hex-headed mounting posts
that secure the connector to the rear chassis. Pull the connector away.

WCA330 & WCA380 Service Manual 6-59



Removal and Installation Procedures

4. Reinstallation: Reinstall the parallel connector by performing step 3in
reverse.

BNC Connectors 1. Assemble equipment and locate module to be removed:
a. You will need a screwdriver with asize Phillips#1 tip (Items 1 and 2).

b. Locatethe BNC connector in the Rear chassis modules diagram,
Figure 6—7, page 6-18.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and its rear is facing you.

3. Remove the BNC connector:
a. Unplug the coaxia cable from the connector.

b. Remove the four screws securing the connector to the rear chassis. Pull
the connector away.

4. Reinstallation: Reinstall the BNC connector by performing step 3 in reverse.

Lo

Receptacle Assembl e equipment and locate module to be removed:

a. Youwill need a7 mm nut driver (Item 9) and a screwdriver with asize
Phillips #2 tip (Items 1 and 3).

b. Locate the receptacle in the Rear chassis modules diagram, Figure 67,
page 6-18.

2. Orient the analyzer: Set the analyzer so its bottom is down on the work
surface and its rear is facing you.

3. Remove the receptacle: See Figure 6-29.
a. Unplug the cable from the receptacle.

b. Using a7 mm nut driver, unscrew the one nut that secures the ground
lead to the rear chassis.

¢. Using ascrewdriver with asize Phillips #2 tip, remove the two screws
securing the receptacle to the rear chassis. Pull the receptacle away.

4. Reinstallation: Reinstall the receptacle by performing step 3 in reverse.
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Figure 6-29: Rear chassis modules removal

Principal Power Swittch 1. Assemble equipment and locate module to be removed: No tools are needed.
L ocate the principal power switch in the Rear chassis modules diagram,
Figure 6—7, page 6-18.

2. Orient the analyzer: Position the analyzer so the bottom of the instrument is
down on the work surface and its rear panel is facing you.

3. Remove the principal power switch: See Figure 6-29.
a. Unplug the cables from the principal power switch.
b. Push out the switch from the inside.

4. Reinstallation: Reinstall the principal power switch by performing step 3in
reverse.
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Troubleshooting

This subsection contains information and procedures designed to help you isolate
faulty modulesin the analyzer. If a module needs to be replaced, follow the
Removal and Installation Procedures located in this section.

Troubleshooting Procedure

This subsection consists of the following flowcharts:

m  Figure 6-30: Troubleshooting Procedure 1 — Power supply system

m  Figure 6-31: Troubleshooting Procedure 2 — Signal processing system
m  Figure 6-32: Troubleshooting Procedure 3 — Display system

If afault is detected, first check that the power unit is operating properly
according to “ Troubleshooting Procedure 1 — Power supply modules’. Then,
locate the faulty board according to the troubleshooting tree for each fault or the
symptom/cause table.

Note that, because of the analyzer’s operation principles, it is often difficult to
locate the faulty module from the symptom or the result of the self test. You may
need to replace the DDC (A20), FFT (A30), and Memory (A40) boards
sequentially while rechecking operation of the analyzer.
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Diagnostics

Displaying the Power-On
Self-Test Results

Running the Diagnostics

6-64

The analyzer hasinternal diagnostics that verify circuit functionality. The
analyzer automatically executes theinternal diagnostics at power-on. You can
aso run the internal diagnostics by using the menu selections. For more
information on the diagnostics, refer to Self Tests on page 4-3.

To display the power-on self-test results on screen, do the following procedures:

1. Pressany key in the CONFIG area on the front panel. For example, pressthe
CONFIG:M ODE key.

2. Pressthe uppermost side key.

You can run the internal diagnostic routines using the menu selections described
in this procedure:

Equipment One 50 Q BNC-N coaxial cable

Required

Prerequisites Power on the analyzer and allow a 20 minute warm-up before doing
this procedure.

1. Connect the 10 MHz REF OUT connector on the rear panel through the
BNC-N cable to the RF INPUT connector on the front panel.

2. Pressany key inthe CONFIG areaon the front panel. For example, press the
CONFIG:M ODE key.

3. PresstheMore... (twice) — Diag side key.
4. Pressthe VIEW:C key.
5. Pressthe Execute All side key.

The results are shown in the View C on screen.
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Use this procedure to determine
if an analyzer problem is caused
by the low voltage power supply.

'

Connect the analyzer to the correct power
source. Turn on the PRINCIPAL POWER
SWITCH on the rear panel, and then
STANDBY SWITCH on the front panel.

:

Check the power supply
voltages listed in Table 6-6
on page 6-78.

Are
all the voltages
0K?

The power supply is OK.

NOTE. Turn off the analyzer by
STANDBY SWITCH when Windows 98 is running.

PRINCIPAL POWER SWITCH when Windows 98 is not booted.

Is
there +48 V on

: Yes
J100 pin 1 of A70?

(See Figure
6-33)

Is
there approx.
+3.5V on J140 pin 1
of A72? (See Figure
6-34)

J200 pin 1 at +5
and pin 5 at+15V on
AT72? (See Figure
6-33)

Yes

Replace the U41 Replace the A72
power supply. DC Power-3 board.

Y
Turn off the analyzer.

!

: !

Turn off the analyzer. Turn off the analyzer.

! !

Disconnect the cable at J500
on the A71 DC Power-2 board.
(See Figure 6-33) A

on the A72 DC Power-3 board.

Disconnect the cable at J100 Disconnect the cable at J100
on the A70 DC Power-1 board.
(See Figure 6-34) (See Figure 6-33)

!

Turn on the analyzer.

Is

there +48 V
on J100 pin 1
of A70?

Replace the A71
DC Power-2 board.

'

! :

Turn on the analyzer. Turn on the analyzer.

Is
there +48 V
on J100 pin 1 of
A70?

there +48 V
between pin 1 and 4
of the cable?

Yes No

Replace the A72 Replace the A70 Replace the U40
DC Power-3 board. DC Power-1 board. power supply.

! ' !

Figure 6-30: Troubleshooting procedure 1 — Power supply system
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J500 pin 3 at +12V
and pin 4 at +5 V on the A71
DC Power-2 board?
(See Figure
6-33)

No

Replace the A71
DC Power-2 board.

J500 pin3at +12V
and pin 4 at +5 V on the A71
DC Power-2 board?
(See Figure
6-33)

Yes

Locate the short-circuited
position of the loading side.
Replace the faulty board.

!
'

Check the power supply
voltages at J150 and J151
as listed in Table 6-6 on
page 6-78.

Are
all the voltages
OK?

Yes

Replace the A70
DC Power-1 board.

Is there
+12V on J110 pin 1 of the
A72 DC Power-3 board?
(See Figure
6-34)

Replace the A72
DC Power-3 board.

Is there
+12V on J110 pin 1 of the
A72 DC Power-3 board?
(See Figure
6-34)

Locate the short-circuited
position of the loading side.
Replace the faulty board.

!

o

Check the power supply
voltages at J150 and J151
as listed in Table 6-6 on
page 6-78.

Are
all the voltages
0K?

Yes

6-66

Locate the short-circuited
position of the loading side.
Replace the faulty board.

I

Are
J200 pin1at+5V
and pin 5 at +15 V on the A72
DC Power-3 board?
(See Figure
6-34)

No

Turn off the analyzer.

!

Disconnect the cable at J200
on the A72 DC Power-3 board.
(See Figure 6-34)

;

Turn on the analyzer.

Are there
+5V between
pin1and4,and +15V
between pin 5 and 7
of the cable?

Yes

Replace the U41 Y
power supply.

Replace the A72
DC Power-1 board.
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Are
J520 pin 1 at +20 V
and pin 2 at +8 V on the A12
IF gain board?
(See Figure
6-35)

Turn off the analyzer.

Y

Disconnect the cables at J19 and J23
on the U10 down-converter unit 1.
(See Figure 6-36)

!

Turn on the analyzer.

Are
J520 pin 1 at +20 V
and pin 2 at +8 V on the A12
IF gain board?
(See Figure
6-35)

Replace the A50 Y
Mother board.

Replace the U10
down-converter unit 1.

Are
J520 pin 1 at +20 V
and pin 2 at +8 V on the A12
IF gain board?
(See Figure
6-35)

Replace the A12
IF gain board.

!

WCA330 & WCA380 Service Manual

Are
J520 pin 3 at +12 V,
pin 7 at -12 V, and J530

Yes

pin 1 at +5V on A12?
(See Figure
6-35)

Turn off the analyzer.

'

Disconnect the cables at J19 and J23
on the U10 down-converter unit 1.
(See Figure 6-36)

!

Turn on the analyzer.

J520 pin 3 at +12'V,
pin 7 at -12 'V, and J530
pin 1 at +5 V on A12?
(See Figure
6-35)

Replace the A70
DC power-1 board.

Y Replace the U10

Yes

down-converter unit 1.

J520 pin 3 at +12V,

pin 7 at -12 'V, and J530
pin 1 at +5V on A12?
(See Figure
6-35)

Replace the A12
IF gain board.

!

Yes
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Are
J520 pin 3 at +12'V,
pin7 at-12'V, and J530
pin1at+5VonA12?
(See Figure
6-35)

No

Replace the A50
Mother board.

!

6-68

Are J730
pin2at-12V,
pin3at+12V,pin5at+12V,
and pin 8 at +5 V on the A22
wide-ADC board? (See
Figure 6-39)

Turn off the analyzer.

v

Can

inner and outer
whirling?

you hear the

Yes
fans

Replace the fan.

Disconnect the cable at P200 on
the U10 down-converter unit 1.
(See Figure 6-36)

The analyzer power supply
is OK.

!

Turn on the analyzer.

Are J730
pin2at-12V,
pin3at+12V,pin5at+12V,
and pin 8 at +5 V on the A22
wide-ADC board? (See
Figure 6-39)

Replace the A22
wide-ADC board.

!

Replace the U10
down-converter unit 1.
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Troubleshooting

Use this procedure when the input signal
does not appear on screen or the signal level
is incorrect, although the information other
than the input signal is displayed normally.

Check for the
Simple check for the operation modes
control system ¢
.
Do the following steps to check that the relays are working. get :jheBanaklzeg as follows: 5
= Change the reference level from +30 dBm to -30 dBm in 10 dB steps s§2n3 13 SI\ZHin
in the Baseband. Reference level: 0 dBm
m Change the reference level from +30 dBm to -50 dBm in 10 dB steps
in the RF (WCA330) / RF1 (WCA380) band. ¢
m Change the reference level from +30 dBm to -50 dBm in 10 dB steps Set the signal generator as follows
in the RF (WCA330) / RF1 (WCA380) band with the Wide IF mode. and connectittothe analyzer RFinput A
m Change the IF mode between Normal and HiRes (Refer to Performance Verification):
in the RF (WCA330) / RF1 (WCA380) band Frequency: 5 MHz
Level: -10 dBm
= Change the band between

RF (WCA330) / RF1 (WCA380) and Baseband
RF2 and RF3 A
RF4 and IQ

m Change the span from 10 MHz to 30 MHz
in the RF (WCA330) / RF1 (WCA380) band.

Run the self gain-calibration (refer to page 4-5).

Isa
spectrum
displayed on
screen?

Unplug the coaxial cable at J131 on
the U10 down-converter unit 1 (See
Figure 6-36). Using another spectrum
analyzer, measure the J131 output.

Canyou
hear the relays
working?

No

Is
the following
spectrum being displayed?
Frequency: 5 MHz
Level: ~ -15 dBm

The control system is
OK.

No

Unplug the coaxial cable at the output connector
of AT91 on the U11 down-converter unit 2 (See

Figure 6-37). Using another spectrum analyzer, X
measure the connector output_ Unplug the coaxial cable at J220 on the

A13 IF A/D board (See Figure 6-35).
Using another spectrum analyzer,
measure the connector output.

Is
the following
spectrum being displayed?
Frequency: 5 MHz
Level: ~ -15 dBm

Replace the U10 | Yes
down-converter unit 1.

Replace the U11
down-converter unit 2.

Figure 6-31: Troubleshooting procedure 2 — Signal processing system
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Is
the following
spectrum being displayed?

Frequency: 25.60 MHz
Level: ~ +6 dBm

Unplug the coaxial cable at P250 on
the U10 down-converter unit 1 (See
Figure 6-36). Using another spectrum
analyzer, measure the P250 output.

Is
the following
spectrum being displayed?
Frequency: 10 MHz
Level: ~ +0 dBm

Y

Return the cable
connections as before.

!

Band: RF (WCA330) / RF1 (WCA380)

Set the signal generator as follows
and connectittothe analyzer RFinput

Yes
Set the analyzer as follows:
Center frequency: 100 MHz
Span: 5 MHz
Reference level: 0 dBm
Yes

(Refer to Performance Verification):
Frequency: 100 MHz
Level: -10 dBm

Replace the U10
down-converter unit 1.

Replace the U11
down-converter unit 2.

6-70

Is
the following
spectrum being displayed?
Frequency: 100 MHz
Level: -10 dBm

Yes

Replace
A12 IF gain board,
A13 IF A/D board,

Replace
A12 IF gain board, or
A13 IF A/D board.

A20 DDC board, or
A30 FFT board.
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Troubleshooting

the spectrum Yes

Is
the spectrum Yes

frequency displayed
correctly?

Unplug the coaxial cable at J220 on the
A13 IF A/D board (See Figure 6-35).
Using another spectrum analyzer,
measure the connector output.

Is

the following
spectrum being displayed?
Frequency: 25.60 MHz
Level: ~ +6 dBm

Replace the

Y
° A20 DDC board, or

A30 Memory board.

Unplug the coaxial cable at P250 on
the U10 down-converter unit 1 (See
Figure 6-36). Using another spectrum
analyzer, measure the P250 output.

Is
the following
spectrum being displayed?
Frequency: 10 MHz
Level: ~ +0 dBm

Yes

A

amplitude displayed
correctly?

Unplug the coaxial cable at J131 on
the U10 down-converter unit 1 (See
Figure 6-36). Using another spectrum
analyzer, measure the J131 output.

Is
the following
spectrum being displayed?
Frequency: 5 MHz
Level: ~ -15 dBm

Replace the
A12 IF gain board, or
A13 IF A/D board.

Yes

Unplug the coaxial cable at the output connector

of AT91 on the U11 down-converter unit 2 (See

Figure 6-37). Using another spectrum analyzer,
measure the connector output.

Is
the following
spectrum being displayed?
Frequency: 5 MHz
Level: ~ -15 dBm

Replace the U10
down-converter unit 1.

Replace the U11
down-converter unit 2.
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Replace the U10
down-converter unit 1.

Replace the U11
down-converter unit 2.
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]

Return the cable
connections as before.

!

Set the analyzer as follows:

Band: RF (WCA330) / RF1 (WCA380)
IF mode: Normal

Center frequency: 100 MHz

Span: 5 MHz
'

Setthe signal generator asfollows and
connect it to the analyzer RF input
(Refer to Performance Verification):
Frequency: 100 MHz

Level: -10 dBm

!

Isa

spectrum Yes

the spectrum Yes

displayed on
screen?

Modify the analyzer setting as follows:
IF mode: HiRes

Isa
spectrum
displayed on
screen?

Replace the U10
down-converter unit 1.

o

Modify the analyzer setting as follows:
IF mode: Wide

Isa

spectrum No

frequency displayed
correctly?

Unplug the coaxial cable at J230 on
the A72 DC power-3 board (See Figure
6-38). Using another spectrum
analyzer, measure the J230 output.

Is
the following
spectrum being displayed?
Frequency: 10 MHz
Level: ~ +10 dBm

Yes

Replace the A72
DC power-3 board.

displayed on
screen?

6-72

'

Unplug the coaxial cable at J100 on the
U10 down-converter unit 1 (See Figure
6-36). Using another spectrum analyzer,
measure the connector output.

Unplug the coaxial cable at P250 on
the U10 down-converter unit 1 (See
Figure 6-36). Using another spectrum
analyzer, measure the P250 output.

Is
the following
spectrum being displayed?
Frequency: 403.0 MHz
Level: ~ +3 dBm

Replace the U10
down-converter unit 1.

Is
the following
spectrum being displayed?
Frequency: 10 MHz
Level: ~ +0 dBm

Replace the U10
down-converter unit 1.

WCA330 & WCA380 Service Manual

Yes

Replace the U11
down-converter unit 2.




Troubleshooting

¢ WCA380 WCA330 Modify the analyzer setting as follows:
- Reference oscillator; External
Set the analyzer as follows:
Band: RF3 ¢
IF mode: Normal
Center frequency: 3500 MHz Gonnect the 10 MHz, 0 dBm A
Span: 5 MHz reference signal to the 10 MHz REF
¢ INPUT on the rear panel.
Set the signal generator as follows
and connectittotheanalyzer RFinput
(Refer to Performance Verification): the spectrum Yes
Frequency: 3500 MHz frequency displayed
Level: -10 dBm correctly?
Isa
spectrum Replace the U11 Replace the U10
displayed on down-converter unit 2. down-converter unit 1.
screen?
No

Unplug the coaxial cable at P110 on
the U10 down-converter unit 1 (See
Figure 6-36). Using another spectrum
analyzer, measure the P110 output.

Is
the following
spectrum being displayed?
Frequency: 19.0 MHz
Level: ~ -28 dBm
(WCA330)
Level: ~ -36 dBm
(WCA380)

Replace the
A12 IF gain board, or
A13 IF A/D board.

WCA330 & WCA380 Service Manual

Unplug the coaxial cable at J230 on
the A72 DC power-3 board (See
Figure 6-34). Using another spectrum
analyzer, measure the J230 output.

Is

the following
spectrum being displayed? Replace the A72
Frequency: 10 MHz DC power-3 board.

Level: ~= +10 dBm

Replace the U10
down-converter unit 1.
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e e Yes Modify the analyzer setting as follows: o
amplitude displayed IF mode: HiR
correctly? mode: Hines

the spectrum
amplitude displayed
correctly?

Unplug the coaxial cable at P110 on Yes WCA330
the U10 down-converter unit 1 (See

Figure 6-36). Using another spectrum

analyzer, measure the P110 output. WCA380
Replace the U10 Set the analyzer as follows:
| down-converter unit 1. Band: RF3
the f ”s . IF mode: Normal
e 10oWng Y Center frequency: 3500 MHz 4
spectrum being displayed? s .
Frequency: 19.0 MHz Span: 5 MHz
a ) y- 15 Reference level: 0 dBm
Level: ~ -28 dBm

!

Set the signal generator as follows
and connectittotheanalyzer RFinput

Replace the U10 Replace the ﬁ:firetr?cp_eggggvﬁi Verification).
down-converter unit 1. A12 IF gain board, or L ev?al' 1 g ’ dBm
A13 IF A/D board. '

Unplug the coaxial cable at the front
connector of S91 on the U10 No
down-converter unit 1 (See Figure
6-36). Using another spectrum
analyzer, measure the connector output.

Isa
spectrum
displayed on
screen?

the spectrum
frequency displayed
correctly?

the spectrum
amplitude displayed
correctly?

Replace the U10
down-converter unit 1.

Is
the following
spectrum being displayed?
Frequency: 3500 MHz
Level: ~ -45 dBm

No

Replace the U10 Replace the U11
down-converter unit 1. down-converter unit 2.
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Troubleshooting

v

Return the cable
connections as before.

!

Set the analyzer as follows:
Band: RF (WCA330) / RF1 (WCA380) A
IF mode: Wide
Center frequency: 100 MHz
Span: 30 MHz

Set the signal generator as follows
and connectittothe analyzer RFinput
(Refer to Performance Verification):
Frequency: 100 MHz

Level: -10 dBm

Is
the spectrum
frequency and amplitude
displayed
correctly?

No

!

Unplug the coaxial cable at J910 on
the A20 DDC board (See Figure 6-38).
Using another spectrum analyzer,
measure the connector output.

Is
the following
spectrum being displayed?
Frequency: 50 MHz
Level: ~ -20 dBm

Yes

Return the cable
connections as before.

!

Replace the U10
down-converter unit 1.

Unplug the coaxial cable at J920 on
the A20 DDC board (See Figure
6-38). Using another spectrum

analyzer, measure the J920 output.

:

Is
the following
spectrum being displayed?
Frequency: 50 MHz
Level: ~ -21 dBm

Replace the A20

Unplug the coaxial cable at J900 on the
A20 DDC board (See Figure 6-38).
Using another spectrum analyzer,

measure the connector output. A

Unplug the coaxial cable at J130 on the
U10 down-converter unit 1 (See Figure
6-36). Using another spectrum
analyzer, measure the J130 output.

DDC board.

Is
the following
spectrum being displayed?
Frequency: 400 MHz
Level: ~ +4 dBm

Yes

Replace the U10
down-converter unit 1.

'

Run the self gain-calibration
(refer to page 4-5)

Is
the following
spectrum displayed during
the self gain-calibration?
Frequency: 25 MHz
Level: ~ -25 dBm

Replace the U10
down-converter unit 1.
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The analyzer is OK.

Yes
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'

Unplug the coaxial cable at J110 on the

Using another spectrum analyzer,
measure the connector output.

A22 Wide ADC board (See Figure 6-39).

Is
the following
spectrum being displayed?

Yes

Frequency: 10 MHz
Level: ~ 0 dBm

Replace the U10
down-converter unit 1.
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'

Unplug the coaxial cable at J190 on the
A22 Wide ADC board (See Figure 6-39).
Using another spectrum analyzer,
measure the connector output.

Is
the following
spectrum being displayed?
Frequency: 40.96 MHz
Level: ~ +6 dBm

Yes

Replace the U11
down-converter unit 2.

Replace the A22
Wide ADC board.
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Troubleshooting

Use this procedure when an analyzer
displays nothing on the screen. Connect
the analyzer to the correct power source.

Turn on the power switch.

Can you
hear audible beep
approx. 10 s after
power-on?

No

the beep, can you
hear the hard disk drive
accessing intermittently
for 1 min or
more?

Replace the U60 CPU board
or the hard disk drive.

Is the No_ | Replace the U82

LCD backlight :
on? LCD inverter.
Do any
random patterns Replace the U80 LCD panel

or characters or U83 LCD controller.

display?

Replace the U83
LCD Controller.

Figure 6-32: Troubleshooting procedure 3 — Display system

WCA330 & WCA380 Service Manual 6-77



Troubleshooting

Table 6-6: Normal supply voltages

Board Connector Pin number Voltage
A70 J150 1 +24V
DC power board-1 2 12V
3 -12V
4 +12V
J151 1 +5V
2 -5V
AT1 J500 3 +12V
DC power board-2 1 BV
A72 J110 1 +12V
DC power board-3 1200 ] 5V
5 +15V
A12 J520 1 +20V
IF gain board 5 8V
3 +12V
7 -12V
J530 1 +5V
A22 J730 2 -12V
Wide ADC board 3 12V
5 +12V
8 +5V
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J541  J540

|/
. il A71 DC Power-2 board
81 > ..., J500
J530 —H=—1=
B2 ——=r—g  [.. ] ust0
L1 4520

-] J610

J600

,,,,,,,,,,,,,,,,,,,,,,,,,

A70 DC Power-1 board

J110 —

J100 —>]

[]
J1T50 J11’)1 J1I)0 J1|30

Figure 6-33: Location of the A70 and A71 DC power supply-1 and -2 boards
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J200 O J100

° J110

J210 N
3220 | 1) !

Q J120

J230 | o] Q N

A72 DC Power-3 board

Figure 6-34: Location of the A72 DC power supply-3 boards
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J530 J520 J510

J400
il
J100

oooooooooooooooooooooo
oooooooooooooooooooooo

,,,,,,,,,,,,,,,,,,

J100

J150

J170

o o
°
o o

A13 IF A/D board

6-31 fo

Figure 6-35: Location of A12 IF gain board and A13 IF A/D board
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Refer to Figure 6-14 on page

r the cable connection.
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Figure 6-36: Location of the down converter unit-1
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Figure 6-37: Location of the down converter unit-2
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J900 J910 J920

o o o e .o | 1Han | | ©00000000000000000000000000000
oooooooooooooooooooooooooooooo
° ° ° °l | co0000000000000000000

oooooooooooooooooooo

A20 DDC board (rightmost)

Figure 6-38: Location of the A20 DDC board
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J100 J110 J180 J170 J190 J730 J810 J800

[ ] | | ccccocooo0000000000000000000000
°,° °.° °,° °,° °%° =" = [ 000000000000000000000000000000
o o o o o o o o o o

Mg

‘§

A22 Wide ADC board

Figure 6-39: Location of the A22 Wide ADC board
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J650 J660 J640

—

Figure 6-40: Location of the A40 Memory board
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Symptoms and Faulty Modules

Table 6-7: Symptoms and faulty modules

Symptom Possible faulty module

The power-on self-tests display “MEMORY FAIL” or indicate U60 CPU board

that the memory size is smaller than 65,536 KB.

The power-on self-tests display “FLOPPY DISK FAIL". U50 floppy disk drive
U60 CPU board

The power-on self-tests display “HARD DISK FAIL” or U51 hard disk drive

“SYSTEM FAIL". U60 CPU board

The power-up sequence is followed by the initial screen of the | A40 Memory board

Windows 98 instead of that of the analyzer. A50 Mother board

A fault occurs only in the RF mode.

U10 down-converter unit 1
U11 down-converter unit 2
A12 IF gain board
A13 IF A/D board

A fault occurs only in the Baseband mode.

A12 IF gain board
A13 IF A/D board
A20 DDC board

The same symptom is found in both the RF and Baseband
modes.

U11 down-converter unit 2
A12 IF gain board

A13 IF A/D board

A20 DDC board

A30 FFT board

A40 Memory board

In the RF mode, the spectrum displayed goes abnormal only
with 10 MHz or more of span.

U10 down-converter unit 1

In both of the RF and Baseband modes, the spectrum A20 DDC board
displayed goes abnormal with a certain span.

A fault occurs only at 256 or 1024 of FFT points. A30 FFT board
Either odd or even frames are faulty. A30 FFT board
The Zoom mode does not work. A20 DDC board
(The Freq mode and Dual mode are OK) A40 Memory board
In the Dual mode, either the time domain (Time-l and Time-Q) | A30 FFT board

or the frequency domain data (Freq-1 and Freg-Q) is faulty. A40 Memory board

In the RF mode, a fault occurs in a certain center frequency
setting.

U10 down-converter

In both of the RF and Baseband modes, a fault occurs in a A20 DDC board
certain center frequency setting.
In the Baseband mode, a fault occurs only with a certain center | A20 DDC board

frequency.

WCA330 & WCA380 Service Manual

6-87



Troubleshooting

6-88

Table 6-7: Symptoms and faulty modules (Cont.)

Symptom Possible faulty module
A fault occurs only for the time domain data A30 FFT board
(Time-Ampl, Time-1, and Time-Q). A40 Memory board
A fault occurs only for the frequency domain data A30 FFT board
(Freg-Ampl, Freg-l, and Freg-Q). A40 Memory board
A fault occurs only for the in-phase data (Time-I and Freg-I). A20 DDC board
A30 FFT board
A fault occurs only for the quadrature data A20 DDC board
(Time-Q and Freg-Q). A30 FFT board
A fault occurs only for a certain frame period. A30 FFT board
A fault occurs only for a certain block size. A40 Memory board
The internal trigger is disabled. A30 FFT board
A40 Memory board
The external trigger is disabled. A40 Memory board
The analyzer cannot be shut down with the STANDBY switch. A72 DC Power-3 board
U60 CPU board
A fault occurs only in the Wide IF mode. U10 down-converter
A22 Wide ADC board
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Options and Accessories

This chapter describes the various options as well as the standard and optional
accessories that are available for the WCA 330 and WCA 380 Wireless Commu-
nication Analyzers.

Options

Options available for thisinstrument are listed in Table 7-1.

Table 7-1: Options

Option # Label Description
N Al Universal European 230 V, 50 Hz power cord
power cord Fuse 5A (T) (IEC 127)
S Fuse Cap
Cable Retainer
A2 UK power cord 230V, 50 Hz power cord
Fuse 5A (T) (IEC 127)
Fuse Cap
Cable Retainer
Q A3 Australian power cord 240V, 50 Hz power cord
NN A4 North American power 220V, 60 Hz power cord
2> cord
A5 Switzerland power cord 220 V, 50 Hz power cord
AC China power cord 220V, 10A, 50 Hz power cord
A99 No power cord
1R Rackmount Spectrum Analyzer comes configured for installation in a

19 inch wide instrument rack. For later field conversions, order
kit # 016-1754-XX.

WCA330 & WCA380 Service Manual
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Options and Accessories

Standard Accessories

Optional Accessories

7-2

The analyzer comes standard with the accessories listed in Table 7-2.

Table 7-2: Standard accessories

Accessory Part number
User manual 070-A752-XX
Programmer manual 070-A754-XX
U.S. power cord 161-0066-XX
Keyboard 119-B061-XX
Mouse 119-B063-XX
BNC-N adapter 103-0045-XX

You can also order the optional accessories listed in Table 7-3.

Table 7-3: Optional accessories

Accessory Part number
Service manual 070-A755-XX
Rack mount kit (for field conversion) 016-1754-XX
Data display and analysis software for PC SL7PCW3
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Y A
Electrical Parts List

The modules that make up this instrument are often a combination of mechanical
and electrical subparts. Therefore, all replaceable modules arelisted in

section 10, Mechanical Parts List. Refer to that section for part numbers when
using this manual.
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-/ |
Diagrams

This section contains the following diagrams:
m  Block diagram: Shows the modules and functional blocks.

®m  [nterconnect diagram: Shows how the modules connect together.
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3 GHz / 8 GHz Down Converter

L—

WCA330 & WCA380 Service Manual

| Q External trigger
Input Input input
RF U11 ERF4001
Input
U10 ERF4000
Baseband signal ) .
Normal IF signal Wide IF signal
A12 A13 A20 A22 A30 A0
IF Gain board IF A/D board DDC board Wide ADC board FFT board Memory board
< Local Bus >
PCI Bridge
[ 10 MHz reference oscillator | y
ON/STANDBY AT72 A70/7T1
switch DC Power
DC Power < 5 Bus >
Keyboard
12.1” LCD A60 CPU Board Mouse
— ° Front Panel Key 64 MB Memory
I Filter board LAN
-
C.E—I‘ Power Supply

) GPIB

Printer

10 GB HDD

3.5"FDD

Disk on chip

Figure 9-1: Block diagram
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INPUT

RF /j)? (@ ’“i , W10 U11  ERF 4001 (Down converter unit 2)

W12 | W13| W16 | W17 W203

U10 ERF 4000 (Down converter unit 1)

10 MHz REF ~ W20 W33 [W040 |W041 |W042 war Wo43 J22
INPUT I 3100 J530 J510 520 W34 I
A12 IF gain 193
REgoo %?EUT D @0 w21 J500 J300_J400 w22 m?. © | qmeur
s \Q W32 | W3t | W30 W25 | W29 W23 A
J170 J100 J150 J220
A13 IFAD Wit ﬂE.) (© | EXT TRIGGER
J300 T INPUT
w83
U30 3140 000 | [0 J730 J170J180 J190 I I .";C'I':
s Temperature A20 DDCboard  J920 Jioo  A22 J810 J650  A40 Memory board A30 FFT board Voot b
sensor J500 J600 J700 JspgWide-ADC board 709 J500 J600 J700 J500 J600 J700 .
10 MHz W001
ref. clock 00
J880 J850 J250 J260 J270 7280 7290 J450 J460 J470 J950  J350 J360 J370 J140
A50 Mother board
J830 J820 J810 J800 J100 J120 J900 J130 J110
W053 W051 W050 W052 ISA PCI PCI PCI
J151 J150 J520 J900 CNT CN1
A70 DC power-1board  J190 WO79)  A71 DC power-2 board  Jg0o \éVSDO J5 U60 CPU board J9 W062 J135 A60 U83 Video board ggl%b d
oar
U30 S$10 J130 J110 J100 J541  J610_J532 J510 J3 J15 1 J7 17 J18 J20 Front panel CN2 _ CN3
Standby Standby W004 W003 (N.C)
LED switch J400 J300
W054 Wo71 wat W4 Reyooard] | [T
eyboar
W005 Woo2 Inner fan Outerfan W76 wr7 y
7220 3210 3230 J110 3100 3120 ) ) [ Mouse | 526G §2G Side switch
A72 DC power-3 board Floppy disk Hard disk Rotary
P drive drive encoder W82
J200 J140 J130
Printer port ugo LCD
W047
Wo72 W045  +5V backup CNi1
DCOUT
U41 Stanby power supply Wo48 Wo46
ON/OFF DCOUT W078 W86
= < — 340 I Ground J200 J100 Wos7 Us2
10 11 0 ower supply (front panel) A62 LCD
ac M08 pinay ool L | B0 \wosbutterboard 1L N inverter
inlet switch filter J7W93 J7W94

Figure 9-2: Interconnect diagram
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Mechanical Parts List

This section contains a list of the replaceable modules for the WCA330 and
WCA380 anayzers. Use thislist to identify and order replacement parts.

Parts Ordering Information

Part Number Revision
Level

Replacement parts are available through your local Tektronix field office or
representative.

Changes to Tektronix instruments are sometimes made to accommodate
improved components as they become available and to give you the benefit of
the latest circuit improvements. Therefore, when ordering parts, it isimportant to
include the following information in your order.

Part number

®  |nstrument type or model number
®  |nstrument seria number
®m  [nstrument modification number, if applicable

If you order a part that has been replaced with a different or improved part, your
local Tektronix field office or representative will contact you concerning any
change in part number.

Changeinformation, if any, islocated at the rear of this manual.

Tektronix part numbers contain two digits that show the revision level of the
part. For most parts in this manual, you will find the letters XX in place of the
revision level number.

Part Number Revision Level Revision Level may show as XX
S A
670-7918-03 670-7918-XX

When you order parts, Tektronix will provide you with the most current part for
your product type, serial number, and modification (if applicable). At the time of
your order, Tektronix will determine the part number revision level needed for
your product, based on the information you provide.
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Module Servicing

Modules can be serviced by selecting one of the following three options. Contact
your local Tektronix service center or representative for repair assistance.

Module Exchange. |n some cases you may exchange your module for areman-
ufactured module. These modules cost significantly less than new modules and
meet the same factory specifications. For more information about the module
exchange program, call 1-800-TEK-WIDE, extension 6630.

Module Repair and Return. You may ship your module to us for repair, after which
we will return it to you.

New Modules. You may purchase replacement modules in the same way as other
replacement parts.

Using the Replaceable Parts List

Parts List Column Descriptions

This section contains alist of the mechanical and/or electrical components that
are replaceable for the analyzer. Use thislist to identify and order replacement
parts. The following table describes each column in the partslist.

Column | Column Name

Description

1 Figure & Index Number

ltems in this section are referenced by component number.

2 Tektronix Part Number

Use this part number when ordering replacement parts from Tektronix.

3and4 | Serial Number

Column three indicates the serial number at which the part was first effective. Column four
indicates the serial number at which the part was discontinued. No entries indicates the part is
good for all serial numbers.

Qty This indicates the quantity of parts used.
6 Name & Description An item name is separated from the description by a colon (:). Because of space limitations, an
item name may sometimes appear as incomplete. Use the U.S. Federal Catalog handbook
H6-1 for further item name identification.
7 Mfr. Code This indicates the code of the actual manufacturer of the part. (Code to name and address cross
reference is located after this page.)
8 Mfr. Part Number This indicates the actual manufacturer’s or vendor’s part number if other than Tektronix, Inc.

Abbreviations

Mfr. Code to Manufacturer
Cross Index

10-2

Abbreviations conform to American National Standard ANSI Y 1.1-1972.

The following table cross indexes codes, names, and addresses of manufacturers
or vendors of components listed in the parts list.
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Manufacturers Cross Index

Mfr.

Code  Manufacturer Address City, State, Zip Code

50482  SONY CONSUMER ELECTRONICS TOKYO JAPAN )

$4238  STANLEY ELECTRIC CO TJBO LIAISON BEAVERTON, OR 97077
M/S 78-210

50482  SONY CONSUMER ELECTRONICS TOKYO JAPAN ,

$3109  FELLER U.S. CORPORATION 68 VERONICA AVE, UNIT #5 SOMERSET, NJ 08873

TK0191  SONY/TEKTRONIX PO BOX 5209 TOKYO, JP 100-3199
TOKYO INTERNATIONAL

TK0198  AVNETINC AVNET/MARSHALL BEAVERTON, OR 97006
15580 SW JAY STREET

TK1373  PATELEC-CEM 10156 TORINO TALY,
VAICENTALLO
62/456

0B445  ELECTRI-CORD MFG CO INC 312 EAST MAIN STREET WESTFIELD, PA 16950

0J260  COMTEK MANUFACTURING OF OREGON P 0 BOX 4200 BEAVERTON, OR 970764200
M/S 16-207

12136 PHC INDUSTRIES INC 1643 HADDON AVE CAMDEN, NJ 08103
PO BOX 1448

3M099  PORTLAND SCREW COMPANY 6520 N BASIN AVE PORTLAND, OR 97217

6E390  POWELL ELECTRONICS INC 2260 LUNDY AVE SAN JOSE, CA 95131

80009  TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON OR 97077-0001
PO BOX 500

93907  CAMCAR DIV OF TEXTRON INC ATTN: ALICIA SANFORD ROCKFORD, IL 611045181
516 18TH AVE

WCA330 & WCA380 Service Manual
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Replaceable Parts List

IFr:gei( TektronixPart  Serial No.  Serial No. Mfr.
Number Number Effective = Discontd Qty Name & Description Code  Mfr.PartNumber
10-1
-1 390-1195-XX 1 CABINET,TOP:,AL 80009
-2 334-9930-XX 1 MARKER,IDENT:MKD CAUTION,POLYESTER 80009
-3 334-A522-XX 1 MARKER,IDENT:MKD HEAVY PRODUCT 80009
-4 161-0066-XX 1 CABLE ASSY,PWR,:3,18 AWG,92 L,SVT,TAN 0B445  ECM-161-0066-00
(STANDARD ACCESSORY)
-5 211-1025-XX 10 SCREW,MACHINE:M3X8MM L,TRUSS HD,STL,NI PL 80009
CROSS REC
-6 343-1514-XX 2 RETAINER,CAB:POLYCARBONATE 80009
-7 211-0945-XX 16 SCREW,MACHINE:M4X8MM L,STL,ZN-C,CROSS REC 80009
-8 367-0116-XX 2 HANDLE,CARRYING:16.54 L,BLUE VINYL 12136 ORDERBY
DESCRIPTION
-9 212-0628-XX 8 SCREW,SHOULDER:10-32 X 0.4 L,RDH,STL ZN-CM1, 93907  ORDERBY
POZIDRIV DESCRIPTION
-10  386-1624-XX 4 PLATE,HDL RTNG:STAINLESS STEEL 0J260  ORDERBY
DESCRIPTION
-11  386-6340-XX 4 PLATE,HANDLE:MOUNTING 80009
-12 211-0945-XX 4 SCREW,MACHINE:M4X8MM L,STL,ZN-C,CROSS REC 80009
-13  348-A121-XX (2::'3\/? GASKET SHIELD:MESH TYPE,1.5MM OD,SI CORE 80009
-14  426-2587-XX 2 FRAME,SECTION,CAB:AL 80009
-15  200-4017-XX 4 COVER,HANDLE:ABS 80009
-16  390-1194-XX 1 CABINET,BOTTOM:,AL 80009
-17  348-0128-XX 4 FOOT,CABINET:BLACK POLYURETHANE 80009
-18  211-1020-XX 8 SCREW,MACHINE:M4X16MM L,PNH STL,ZN-C,CROSSREC 80009
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Figure 10-1: External modules
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Replaceable Parts List

Fig. &
Index TektronixPart  Serial No.  Serial No. Mfr.
Number Number Effective = Discontd Qty Name & Description Code  Mfr.PartNumber
10-2
-1 B50-A755-XX 1 FRAME ASSY:FRAME KIT 80009
-2 211-0965-XX 2 SCREW,MACHINE:M3X8MM L,PNH,STL,ZN-CM2, 80009
CROSS REC
-3 211-0945-XX 2 SCREW,MACHINE:M4X8MM L,STL,ZN-C,CROSS REC 80009
-4 407-A636-XX 1 BRACKET,ANGLE 80009
-5 211-0871-XX 1 SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PL,CROSSREC 80009
W/FLAT(7MM OD) & LOCK WASHER
-6 386-A836-XX 1 PLATE,LATCH 80009
-7 348-1433-XX 140 SHIELD GASKET 80009
CMm
-8 211-0965-XX 2 SCREW,MACHINE:M3X8MM L,PNH,STL,ZN-CM2, 80009
CROSS REC
-9 119-B074-XX 1 DISPLAY MONITOR:12.1INCH,LCD, TFT,1024X768,XGA 80009
-10  220-0222-XX 2 NUT,PLATE:SST S0482  220-0222-00
-11 361-1734-XX 2 SPACER,PLATE:STL S0482  361-1734-00
-12 210-1499-XX 4 WASHER,PLAIN:#4,STL MFZN-C 80009
-13  211-A039-XX 4 SCREW,MACHINE:M4X14MM L,PNH,STL ZN PL,CROSS REC, 80009
W/FLAT & LOCK WASHER
-14  211-0871-XX 10 SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PLL,CROSSREC, 80009
W/FLAT(7MM OD) & LOCK WASHER
-15  211-0871-XX 2 SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PL,CROSSREC, 80009
W/FLAT(7MM OD) & LOCK WASHER
-16  220-0193-XX 1 NUT,PLAIN,HEX:M4X7MM HEX,STL,ZN-C 80009
-17  348-0949-XX 1 GROMMET,RING:15MM ID,BLACK NYLON 80009
-18  358-A013-XX 1 GROMMET,PLASTIC:NYLON,BLACK,6.4-7.4MM DIA CABLE, 80009
STRAIGHT
-19  211-0751-XX 2 SCREW,ASSEM WSHR:M3X8MM,PNH,STL ZN PL, 80009
W/FLAT & LOCK WSHR
-20  387-A097-XX 1 SHIELD,ELEC:FRONT STL 80009
-21  343-1569-XX 1 CLAMP 80009
-22  211-0871-XX 2 SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PL,CROSS REC, 80009
W/FLAT(7MM OD) & LOCK WASHER
-23  441-A260-XX 1 CHASSIS,FRONT 80009
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See Figure 10-3 for
the details
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Figure 10-2: Front-panel assembly
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Replaceable Parts List

IFr:gei( TektronixPart  Serial No.  Serial No. Mfr.
Number Number Effective = Discontd Qty Name & Description Code  Mfr.PartNumber
10-3
-1 174-B824-XX 1 CA ASSY,SP,ELEC:3,26AWG,W/SWITCH,30CM L,W2 80009
-2 333-A395-XX 1 PANEL,FRONT-LEFT 80009
-3 386-A835-XX 1 SUBPANEL ASSY,FRONT-LEFT 80009
-4 352-0858-XX 1 HOLDER,LED:PLASTIC 84238  30-0603
-5 174-B825-XX 1 CA ASSY,SP,ELEC:2,26AWG,W/LED,YELLOW,30CM L,W5 80009
-6 366-1562-XX 1 KNOB ASSEMBLY:DOVE GRAY,6MM ID X 38MM ODX 80009
11MM H,DIMPLE
-7 213-0020-XX 1 SETSCREW: 6-32 X 0.125,STL BLK OXD,HEX SKT,CUP PT 3M099  ORDERBY
DESCRIPTION
-8 333-A396-XX 1 PANEL,FRONT:RIGHT,WCA330 80009
333-A397-XX 1 PANEL,FRONT:RIGHT,WCA380 80009
-9 386-A834-XX 1 SUBPANEL ASSY,FRONT:RIGHT 80009
-10  366-1591-XX 34 PUSH BUTTON:DOVE GRAY,ABS 80009
-11 366-0753-XX 12 PUSHBUTTON:TEK TAN,ABS 80009
-12 671-B043-XX 1 CIRCUIT BD ASSY:A60 FRONT PANEL,389-B051-XX WIRED 80009
-13  211-0871-XX 6 SCREW,MACHINE:M3X6MM L,PNH,STL,MFZN-C, 80009
CROSS REC W/FLAT & LOCK WASHER
-14  260-2497-XX 1 SWITCH,ROTARY:ENCODER,5VDC,70MA,INCREMENTAL, 80009
W/9CM L CABLE ASSY
-15  131-6608-XX 1 CONN,RF,JACK:N TO SMA,500HM,PANEL MOUNT 80009
-16  131-6607-XX 1 CONN,RF,JACK:BNC/FEMALE TO SMB/FEMALE,500HM, 80009
PANEL MOUNT
-17  211-1022-XX 4 SCREW,MACHINE:M2.5X8MM L,PNH,STL,NI PLCROSS REC 80009
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Replaceable Parts List

Fig. &
Index TektronixPart  Serial No.  Serial No. Mfr.
Number Number Effective = Discontd Qty Name & Description Code  Mfr.PartNumber
10-4
-1 348-0949-XX GROMMET,RING:15MM ID,BLACK NYLON 80009
-2 407-A632-XX BRACKET,FAN 80009
-3 119-6016-XX FAN,TUBE AXIAL:119-4322-XX W/CONN,68CM L,W75 80009
-4 220-0193-XX NUT,PLAIN,HEX:M4X7MM HEX,STL,ZN-C 80009
-5 211-0871-XX SCREW,MACHINE:M3X6MM L,PNH,STL,MFZN-C, 80009
CROSS REC W/FLAT & LOCK WASHER
-6 119-5953-XX FLOPPY DISK DRIVE:3.5INCH 3MODE W/INTERFACE 80009
-7 211-0854-XX SCREW,MACHINE:M2.6X4MM L,BDGH,STL,ZN-C, 80009
CROSS REC,JIS B1111
-8 407-4630-XX BRACKET,FDD:AL 80009
-9 174-4123-XX CA ASSY,SPELEC:1,18AWG,12CM L,W/CONN,W093,W094 80009
-10  211-0871-XX SCREW,MACHINE:M3X6MM L,PNH,STL,ZN-C, 80009
CROSS REC,W/FLAT(7MM OD) & LOCK WASHER
-11 211-0871-XX SCREW,MACHINE:M3X6MM L,PNH,STL,ZN-C, 80009
CROSS REC,W/FLAT(7MM OD) & LOCK WASHER
-12 174-2775-XX WIRE,ELECTRICAL:FLAT FLEX,W76 80009
-13  174-4105-XX CA ASSY,SP,ELEC:3,26AWG,30CM L,W/CONN & 80009
156-A336-XX TEMP SENSOR
-14  122-A037-XX ANGLE,RETAINER:STL 80009
-15  211-1028-XX SCREW,MACHINE:M4X8MM L,PNH,STL,ZN-C PL, 80009
CROSS REC,W/FLAT & LOCK WASHER
-16  211-0658-XX SCR,ASSEM WSHR:6-32X0.312,PNH,STL ZN-CM1, 93907  821-12790-024
POSIDRIV MACHINE
-17  407-A633-XX BRACKET,CMPNT:HDD & P/S 80009
-18  211-1028-XX SCREW,MACHINE:M4X8MM L,PNH,STL,ZN-C PL, 80009
CROSS REC,W/FLAT & LOCK WASHER
-19  211-1028-XX SCREW,MACHINE:M4X8MM L,PNH,STL,ZN-C PL, 80009
CROSS REC,W/FLAT & LOCK WASHER
-20  407-A634-XX BRACKET,CMPNT:HDD 80009
-21  119-B078-XX HARD DISK UNIT:3.5”,10.24GB, IDE(ATA-4)-IfF, 80009
WINDOWS 98 INSTALLED FOR WCA330
119-B075-XX HARD DISK UNIT:3.5”,10.24GB, IDE(ATA-4)-I/F, 80009
WINDOWS 98 INSTALLED FOR WCA380
-22  174-4119-XX CA ASSY,SP,ELEC:40,28AWG,25CM L,FLAT,W81 80009
-23  174-4116-XX CA ASSY,SP,ELEC:4,18AWG,15CM L,W/CONN FOR HDD,W77 80009
-24  211-1028-XX SCREW,MACHINE:M4X8MM L,PNH,STL,ZN-C PL, 80009
CROSS REC,W/FLAT & LOCK WASHER
-25  122-A036-XX ANGLE,RETAINER:STL 80009
-26  441-A255-XX CHASSIS ASSY 80009
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~—— See Figure 10-5

for the details

Figure 10-4: Inner chassis modules - 1
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Replaceable Parts List

Fig. &
Index TektronixPart  Serial No.  Serial No. Mfr.
Number Number Effective  Discontd Qty Name & Description Code  Mfr.PartNumber
10-5
-1 344-0557-XX 2 CLIP,CABLE:WIRE SADDLE,11.1MM X 14.7MM,66-NYLON 80009
-2 211-0871-XX 6 SCREW,MACHINE:M3X6MM L,PNH,STL,MFZN-C, 80009
CROSS REC W/FLAT(7MM OD) & LOCK WASHER
-3 211-0871-XX 5 SCREW,MACHINE:M3X6MM L,PNH,STL,MFZN-C, 80009
CROSS REC W/FLAT(7MM OD) & LOCK WASHER
-4 129-A235-XX 5 SPACER,POST:30MM L,M3 80009
-5 211-0871-XX 2 SCREW,MACHINE:M3X6MM L,PNH,STL,MFZN-C, 80009
CROSS REC W/FLAT(7MM OD) & LOCK WASHER
-6 352-A201-XX 1 HOLDER,CORE:AL,WCA330/380 80009
-7 174-A027-XX 50  WIRE,ELECTRICAL:30AWG,SOLID,125V,UL1827 80009
CM
-8 337-A197-XX 1 SHIELD,ELEC:TOP,BASEBAND 80009
-9 671-B042-XX 1 CIRCUIT BD ASSY:A13 IF-A/D,389-B050-XX WIRED 80009
-10  671-B041-XX 1 CIRCUIT BD ASSY:A12 IF-GAIN,389-B049-XX WIRED 80009
-1 211-0871-XX 1 SCREW,MACHINE:M3X6MM L,PNH,STL,MFZN-C, 80009
CROSS REC W/FLAT(7MM OD) & LOCK WASHER
-12 337-4195-XX 1 SHIELD,ELEC:BOTTOM,BASEBAND BD,AL 80009
-13  211-0945-XX 1 SCREW,MACHINE:M4X8MM L,STL,ZN-C,CROSS REC 80009
-14  343-A337-XX 1 CLAMP,CABLE:CLIP LOCKING WIRE,PVC 80009
-15  211-0945-XX 1 SCREW,MACHINE:M4X8MM L,STL,ZN-C,CROSS REC 80009
-16  119-B064-XX 1 MODULE,RF:DOWN CONVERTER,IN DC-3GHZ, 80009
OUT 18MHZ/50MHZ (WCA330)
119-B056-XX 1 MODULE,RF:DOWN CONVERTER,IN DC-8GHZ, 80009
OUT 18MHZ/50MHZ (WCA380)
-17  119-B065-XX 1 MODULE,RF:PRESELECTOR,LOCAL OSCILLATOR 80009
(WCA330)
119-B057-XX 1 MODULE,RF:PRESELECTOR,LOCAL OSCILLATOR 80009
(WCA380)
-18  211-1028-XX 9 SCREW,MACHINE:M4X8MM L,PNH,STL,ZN-C PL, 80009
CROSS REC,W/FLAT & LOCK WASHER
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Figure 10-5: Inner chassis modules - 2
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Replaceable Parts List

Fig. &
Index TektronixPart  Serial No.  Serial No. Mfr.
Number Number Effective  Discontd Qty Name & Description Code  Mfr.PartNumber
10-6
-1 211-0871-XX SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PLLCROSSREC 80009
W/FLAT(7MM OD) & LOCK WASHER
-2 671-B044-XX CIRCUIT BD ASSY:A72 DC POWER-3,389-B052-XX WIRED 80009
-3 386-A833-XX PLATE,CKT BD:A72 DC POWER-3 80009
-4 211-0871-XX SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PLL,CROSSREC 80009
W/FLAT(7MM OD) & LOCK WASHER
-5 211-1028-XX SCREW,MACHINE:M4X8MM L,PNH,STL,ZN-C PL, 80009
CROSS REC W/FLAT & LOCK WASHER
-6 119-5951-XX FILTER,RFI:6A,250VAC,50/60HZ 80009
-7 211-0871-XX SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PLL,CROSSREC 80009
W/FLAT(7MM OD) & LOCK WASHER
-8 119-B058-XX POWER SUPPLY:IN 85-264VAC,0UT +5V/2A,+15V/0.3A, 80009
-15V/0.2A
-9 211-0905-XX SCREW,MACHINE:M3X6MM L,PNH,STL ZN-C,CROSS REC 80009
-10  211-0945-XX SCREW,MACHINE:M4X8MM L,STL,ZN-C,CROSS REC 80009
-1 214-B258-XX HEAT SINK:A71 80009
-12 211-0871-XX SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PLL,CROSSREC 80009
W/FLAT(7MM OD) & LOCK WASHER
-13  671-B049-XX CIRCUIT BD ASSY:A70 DC POWER-1,389-B058-XX WIRED 80009
-14  211-1028-XX SCREW,MACHINE:M4X8MM L,PNH,STL,ZN-C PL, 80009
CROSS REC W/FLAT & LOCK WASHER
-15  407-A609-XX BRACKET,CKT BD:AL 80009
-16  119-5977-XX POWER SUPPLY:IN 85-264VAC,0UT +48V/7.5A 80009
-17  671-B050-XX CIRCUIT BD ASSY:A71 DC POWER-2,389-B059-XX WIRED 80009
-18  129-1512-XX SPACER,POST:13MM L,M3 THRU STL ZN PL,5.5MM HEX 80009
-19  211-0871-XX SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PL,CROSS REC 80009
W/FLAT(7MM OD) & LOCK WASHER
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Figure 10-6: Power supply modules
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Replaceable Parts List

Fig. &
Index TektronixPart  Serial No.  Serial No. Mfr.
Number Number Effective = Discontd Qty Name & Description Code  Mfr.PartNumber
10-7
-1 119-B076-XX 1 GPIB INTERFACE CARD:ISA,WINDOWS95,IRQ CHANGED 80009
-2 211-0871-XX 2 SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PL,CROSS REC, 80009
W/FLAT(7MM OD) & LOCK WASHER
-3 119-B077-XX 1 CPU CARD:ISA/PCI,CELERON,433/466/500MHZ, 80009
W/LAN&SCSI&LCD,CPU&DIMM INSTALLED
-4 334-A481-XX 1 MARKER,IDENT:MKD LI-MN02 80009
-5 211-0854-XX 2 SCREW,MACHINE:M2.6X4MM L,BDGH,STL,ZN-C, 80009
CROSS REC,JIS B1111
-6 200-A512-XX 1 COVER,VGA CONN 80009
-7 343-A341-XX 1 RETAINER:CPU BD 80009
-8 211-0871-XX 9 SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PL,CROSS REC, 80009
W/FLAT(7MM OD) & LOCK WASHER
-9 426-2590-XX 1 ANGLE:RETAINER,STL 80009
-10  407-A638-XX 1 BRACKET,VIDEO CARD 80009
-11 343-A342-XX 1 RETAINER:DIMM,STL,WCA330/380 80009
-12 211-1036-XX 1 SCREW,MACHINE:M2X6MM L,PNH,STL,ZN-C,CROSSREC, 80009
W/FLAT & LOCK WASHER
-13  211-0871-XX 1 SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PL,CROSS REC, 80009
W/FLAT(7MM OD) & LOCK WASHER
-14  119-B052-XX 1 XGA CARD:PCI,LVDS OUTPUT,FOR LCD MODULE, 80009
MODIFIED 119-5954-00(KL-G12P)
-15  174-4120-XX 1 CA ASSY,SP,ELEC:26,30AWG,110CM L,W/CONN,W/SHIELD, 80009
wg2
-16  407-4652-XX - BRACKET,ANGLE:LEFT,SST 80009
-17  358-A038-XX - BUSHING,SLEEVE:2.35MM IDX3.35MM ODX2.0MM L,STL, 80009
MFZN-C
-18  211-0871-XX - SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PL,CROSS REC, 80009
W/FLAT(7MM OD) & LOCK WASHER
-19  407-4651-XX - BRACKET,ANGLE:RIGHT,SST 80009
-20  211-1037-XX - SCREW,MACHINE:M2.3X6MM L,PNH,STL,ZN-C, 80009
CROSS REC,W/FLAT & LOCK WASHER
-21  671-B107-XX 1 CIRCUIT BD ASSY:A40 MEMORY,389-B057-XX WIRED 80009
WITH EJECTOR
-22  671-B108-XX 1 CIRCUIT BD ASSY:A30 FFT,389-B056-XX WIRED 80009
WITH EJECTOR
-23  671-B110-XX 1 CIRCUIT BD ASSY:A22 WIDE-ADC,389-B055-XX WIRED 80009
WITH EJECTOR
-24  671-B109-XX 1 CIRCUIT BD ASSY:A20 DDC,389-B054-XX WIRED 80009
WITH EJECTOR
-25  671-B078-XX 1 A50 MOTHER BD 80009
-26  211-0871-XX 16 SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PLL,CROSSREC, 80009
W/FLAT(7MM OD) & LOCK WASHER
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Figure 10-7: Mother board and its daughter boards
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Replaceable Parts List

Fig. &
Index TektronixPart  Serial No.  Serial No. Mfr.
Number Number Effective  Discontd Qty Name & Description Code  Mfr.PartNumber
10-8
-1 333-A398-XX 1 PANEL ASSY,REAR 80009
-2 260-2740-XX 1 SWITCH,ROCKER:DPST,250VAC,6A W/I-O MKD 80009
-3 119-2683-XX 1 FILTER,RFI:6A,250VAC,50/60HZ,LEAK=0.4MA, 80009
DCRES=0.10HM
-4 211-1021-XX 2 SCREW,MACHINE:M3X8MM L,FLH,BRS NI PL,CROSS REC 80009
-5 333-A399-XX 1 PANEL,REAR:BLANK 80009
-6 211-1025-XX 4 SCREW,MACHINE:M3X8MM L,TRUSS HD,STL,NI PL, 80009
CROSS REC
-7 174-4013-XX 1 CA ASSY,SPELEC:PRINTER,W84 80009
-8 334-1378-XX 1 MARKER,IDENT:MKD SERIAL NO. FOR SONY/TEK 80009
-9 211-1027-XX 3 SCREW,MACHINE:M4X8MM L, TRUSS HD,BRS NI PL, 80009
CROSS REC
-10  211-1022-XX 16 SCREW,MACHINE:M2.5X8MM L,PNH,STL,NI PLCROSSREC 80009
-1 131-6607-XX 4 CONN,RF,JACK:BNC/FEMALE TO SMB/FEMALE,500HM, 80009
PANEL MOUNT
-12 213-1116-XX 4 SCREW,MACHINE:M4X30MM L,TRUSS HD,STL,NI PL, 80009
CROSS REC
-13  200-4474-XX 1 GUARD,FAN:AL 80009
-14  119-6015-XX 1 FAN,TUBE AXIAL:119-A746-XX TUDG12D4,30CM LW/CONN 80009
-15  211-0945-XX 4 SCREW,MACHINE:M4X8MM L,STL,ZN-C,CROSS REC 80009
-16  211-0871-XX 1 SCREW,MACHINE:M3X6MM L,PNH,STL,ZN PL,CROSSREC, 80009
W/FLAT(7MM OD) & LOCK WASHER
-17  333-4301-XX 1 PANEL,READ:BLANK,STL 50482  333-4301-00
-18  348-A120-XX 40  GASKET SHIELD:CONDUCTIVE URETHAN FORM, 80009
CM  2MMX4MM,W/ADHESIVE
-19  348-A116-XX 20 GASKET SHIELD:CONDUCTIVE URETHAN FORM, 80009
CM  1MMX3MM,W/ADHESIVE
-20  220-0193-XX 1 NUT,PLAIN,HEX:M4X7MM HEX,STL,ZN-C 80009
-21  195-3990-XX 1 LEAD,ELECTRICAL:AWG18,100MM L,5-4,W/LUG,W92 6E390 ORDERBY
DESCRIPTION
-22  210-0008-XX 1 WASHER,LOCK:#8 INTL,0.02 THK,STL CD PL 80009
-23  174-B837-XX 1 CA ASSY,SP,ELEC:2,18AWG,W/CONN,50CM L,W090 80009
-24  174-B853-XX 1 CA,ASSY,SP ELEC:10,28AWG,23CM L,FLAT,W088 80009
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Figure 10-8: Rear panel assembly
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Replaceable Parts List

Fig. &
Index TektronixPart  Serial No.  Serial No. Mfr.
Number Number Effective  Discontd Qty Name & Description Code  Mfr.Part Number
INTERCONNECT CABLES
174-B578-XX CA ASSY,RF:500HM,1.5D02W,75CM L,SMB/L-SMB/L,W27 80009
174-B799-XX CA ASSY,RF:500HM,SEMI-FLEX,W/SHEATH,SMA-SMA, 80009
18CM LW10
174-B801-XX CA ASSY,RF:500HM,SEMI-FLEX,W/SHEATH,SMA-SMA, 80009
35CM L,W13
174-B802-XX CA ASSY,RF:500HM,SEMI-FLEX,W/SHEATH,SMA-SMAJL, 80009
60CM L,W203 (WCA380)
174-B806-XX CA ASSY,RF:500HM,COAX,1.5D-2W,SMA/L-SMB/L,22CM L, 80009
W25
174-B807-XX CA ASSY,RF:500HM,COAX,1.5D-2W,SMA/L-SMB/L,55CM L, 80009
W30
174-B808-XX CA ASSY,RF:500HM,COAX,1.5D-2W,SMB/L-SMB/L,65CM L, 80009
W11
174-B809-XX CA ASSY,RF:500HM,COAX,1.5D-2W,SMA-SMB/L,75CM L, 80009
W12
174-B810-XX CA ASSY,RF:500HM,COAX,1.5D-2W,SMA/L-SMA/L,45CM L, 80009
W16
174-B811-XX CA ASSY,RF:500HM,COAX,1.5D-2W,SMB/L-SMB/L,55CM L, 80009
W17
174-B812-XX CA ASSY,RF:500HM,COAX,1.5D-2W,SMB/L-SMB/L,85CM L, 80009
W34,W35
174-B823-XX CA ASSY,SP,ELEC:16,26AWG,W/CONN BOTH END,40CM L, 80009
W43
174-B824-XX CA ASSY,SP,ELEC:3,26AWG,W/SWITCH,30CM L,W2 80009
174-B825-XX CA ASSY,SPELEC:2,26AWG,W/LED,YELLOW,30CM L,W5 80009
174-B826-XX CA ASSY,SP,ELEC:10,26AWG,W/CONN BOTH END,15CM L, 80009
W44
174-B827-XX CA ASSY,SP,ELEC:6,26AWG,W/CONN BOTH END,30CM L, 80009
W45
174-B828-XX CA ASSY,SPELEC:2,26AWG,W/CONN BOTH END,25CM L, 80009
W46
174-B829-XX CA ASSY,SPELEC:8,26AWG,W/CONN BOTH END,20CM L, 80009
W47
174-B830-XX CA ASSY,SP,ELEC:2,18AWG,W/CONN BOTH END,15CM L, 80009
W48
174-B831-XX CA ASSY,SP,ELEC:3,26AWG,W/CONN BOTH END,42CM L, 80009
W51
174-B832-XX CA ASSY,SP,ELEC:4,26AWG,W/CONN BOTH END,30CM L, 80009
W53
174-B833-XX CA ASSY,SP,ELEC:5,26AWG,W/CONN BOTH END,10CM L, 80009
W54
174-B835-XX CA ASSY,SP,ELEC:5,26AWG,W/CONN,30CM L, W61 80009
174-B836-XX CA ASSY,SP,ELEC:5,28AWG,W/CONN,14CM L, w87 80009
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Replaceable Parts List (Cont.)

Fig. &
Index TektronixPart Serial No.  Serial No. Mfr.
Number Number Effective  Discontd Qty Name & Description Code  Mfr. Part Number
174-B838-XX 1 CA ASSY,SPELEC:10CON,18AWG,20CM,10P-SDN-A, 80009
5557-10R,W86
174-B840-XX 1 CA ASSY,SP,ELEC:40,28AWG,50CM L,FLAT,W/2X20 CONN, 80009
w83
174-B841-XX 1 CA ASSY,SP,ELEC:1X16,26AWG,13CM L,W/CONN,W24 80009
174-B842-XX 1 CA ASSY,SP,ELEC:1X6,26AWG,10CM L,W/CONN,W40 80009
174-B849-XX 1 CA ASSY,SP,ELEC:3,26AWG,W/CONN BOTH END,120CM L, 80009
W62
174-3820-XX 3 CA ASSY,RF:500HM,1.5D-2W,40CM L,SMB/L-SMB/L, 80009
W22,W23,W33
174-4098-XX 1 CA ASSY,SPELEC:10,28AWG FLAT,18CM L,W/CONN,W41 80009
174-4099-XX 1 CA ASSY,SPELEC:10,26AWG,10CM L,W/CONN, W42 80009
174-4100-XX 1 CA ASSY,RF:500HM,COAX,1.5D-2W,3.5MM D,23CM L, 80009
SMB(RTANG)/SMB(RTANG), W32
174-4102-XX 2 CA ASSY,RF:500HM,1.5D-2W,10CM L,SMB/L-SMBI/L, 80009
W21,Ww28
174-4107-XX 1 CA ASSY,SP,ELEC:6,18AWG,41CM L,W/CONN BOTH ENDS, 80009
W50
174-4109-XX 1 CA ASSY,SP,ELEC:6,18AWG,35CM L,W/CONN BOTH ENDS, 80009
W52
174-4113-XX 1 CA ASSY,SPELEC:2,18AWG,30CM L,W/CONN,W72 80009
174-4117-XX 1 CA ASSY,SP,ELEC:6,18AWG,27CM L,W/CONN BOTH ENDS, 80009
W79
174-4118-XX 1 CA ASSY,SP,ELEC:34,28AWG,25CM L,FLAT,W80 80009
174-4124-XX 1 CA ASSY,SP,ELEC:2,18AWG,10CM L,W/FASTON & LUG,W95 80009
174-4127-XX 2 CA ASSY,RF:500HM,COAX,1.5D-2W,3.5MM D,35CM L, 80009
SMB(RTANG)/SMB(RTANG),W20,W29
174-4183-XX 2 CA ASSY,RF:500HM,COAX,1.5D-2W,3.5MM D,15CM L, 80009
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Replaceable Parts List

Fig. &
Index TektronixPart  Serial No.  Serial No. Mfr.
Number Number Effective  Discontd Qty Name & Description Code  Mfr.PartNumber
STANDARD ACCESSORIES
-------- CABLE ASSY,PWER,:3,18 AWG,92 L 80009
(STANDARD CABLE - SEE FIG 10-1-4)
161-0066-09 CA ASSY,PWR:3,1.0MM SQ,250V/10A,2.5 M $3109  198-010
(OPTION A1 - EUROPEAN)
161-0066-10 CA ASSY,PWR:3,1.0MM SQ,240V/10A,2.5 M $3109 209010
(OPTION A2 - UNITED KINGDOM)
161-0066-11 CA ASSY,PWR:3,1.0MM SQ,250V/10A,2.5 M $3109  198-010
(OPTION A3 - AUSTRALIAN)
161-0066-12 CA ASSY,PWR:3,18 AWG,250/10A,98 INCH L 2W733  ORDER BY DESC
(OPTION A4 - NORTH AMERICAN)
161-0154-XX CA ASSY,PWR:3,0.75MM SQ,250V/10A,2.5 M $3109  ORDERBY DESC
(OPTION A5 - SWITZERLAND)
119-B061-XX KEYBOARD ASSY:PS2 88 ENGLISH KEYBOARD 80009
119-B063-XX MOUSE:PS/2,2-BUTTON WHITE GRAY 80009
103-0045-XX ADPTR,N,ELEC:FEMALE BNC TO MALE N 80009
070-A792-XX MANUAL,TECH:USER,ENGLISH VERSION 80009
(WCA330/WCA380)
070-A794-XX MANUAL,TECH:PROGRAMMER,ENGLISH VERSION 80009
(WCA330/WCA380)
OPTIONAL ACCESSORIES
016-1754-XX FIELD INSTALLATION KIT:OPTION-1R;3066 80009
070-A795-XX MANUAL,TECH:SERVICE,ENGLISH VERSION 80009
(WCA330/WCA380)
062-A250-XX SOFTWARE PACKAGE:CD-ROM,AWGS520 SETUP DISK 80009
020-A041-XX COMPONENT KIT:SERVICE MANUAL(070-A795-XX) AND 80009
AWGS520 SETUP DISK(062-A250-XX)
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