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Tektronix, Inc.

14150 SW Karl Braun Drive
P.O. Box 500

Beaverton, OR 97077

USA
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= In North America, call 1-800-833-9200.
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Warranty

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of three (3) years from the date
of shipment. If any such product proves defective during this warranty period, Tektronix, at its option, either will repair the defective
product without charge for parts and labor, or will provide a replacement in exchange for the defective product. Parts, modules and
replacement products used by Tektronix for warranty work may be new or reconditioned to like new performance. All replaced

parts, modules and products become the property of Tektronix.

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

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate maintenance and
care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resulting from attempts by personnel
other than Tektronix representatives to install, repair or service the product; b) to repair damage resulting from improper use or
connection to incompatible equipment; ¢) to repair any damage or malfunction caused by the use of non-Tektronix supplies; or

d) to service a product that has been modified or integrated with other products when the effect of such modification or integration
increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN LIEU OF ANY OTHER WARRANTIES,
EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS
IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX
AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH
DAMAGES.
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General Safety Summary

General Safety Summary

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.

While using this product, you may need to access other parts of a larger system. Read the safety sections of the other
component manuals for warnings and cautions related to operating the system.

To Avoid Fire or Personal Injury
Use proper power cord. Use only the power cord specified for this product and certified for the country of use.

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

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

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

The inputs are not rated for connection to mains or Category I, Ill, or IV circuits.
Do not apply a potential to any terminal, including the common terminal, that exceeds the maximum rating of that terminal.

Power disconnect. The power cord disconnects the product from the power source. Do not block the power cord; it
must remain accessible to the user at all times.

Do not operate without covers. Do not operate this product with covers or panels removed.

Do not operate with suspected failures. If you suspect that there is damage to this product, have it inspected by
qualified service personnel.

Avoid exposed circuitry. Do not touch exposed connections and components when power is present.
Do not operate in wet/damp conditions.
Do not operate in an explosive atmosphere.

Keep product surfaces clean and dry.

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

Terms in This Manual

These terms may appear in this manual:

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

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

Symbols and 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.

The following symbol(s) may appear on the product:

AN A @ +~ b

CAUTION WARNING Protective Ground . Standb
Refer to Manual ~ High Voltage ~ (Earth) Terminal ~ Chassis Ground andby
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Compliance Information

Compliance Information

This section lists the EMC (electromagnetic compliance), safety, and environmental standards with which the instrument
complies.

EMC Compliance
EC Declaration of Conformity - EMC

Meets intent of Directive 2004/108/EC for Electromagnetic Compatibility. Compliance was demonstrated to the following
specifications as listed in the Official Journal of the European Communities:

EN 61326-1:2006, EN 61326-2-1:2006. EMC requirements for electrical equipment for measurement, control, and
laboratory use. 123

= CISPR 11:2003. Radiated and conducted emissions, Group 1, Class A

® |EC 61000-4-2:2001. Electrostatic discharge immunity

B |EC 61000-4-3:2002. RF electromagnetic field immunity 4

B |EC 61000-4-4:2004. Electrical fast transient/burst immunity

= |EC 61000-4-5:2001. Power line surge immunity

B |EC 61000-4-6:2003. Conducted RF immunity 4

® |EC 61000-4-11:2004. Voltage dips and interruptions immunity 3

EN 61000-3-2:2006. AC power line harmonic emissions
EN 61000-3-3:1995. Voltage changes, fluctuations, and flicker

European contact.
Tektronix UK, Ltd.
Western Peninsula
Western Road
Bracknell, RG12 1RF

1 This product is intended for use in nonresidential areas only. Use in residential areas may cause electromagnetic interference.

2 Emissions which exceed the levels required by this standard may occur when this equipment is connected to a test object.

3 For compliance with the EMC standards listed here, high quality shielded interface cables should be used.

4 With a 10 MHz 0.1 Vp-p sine wave signal applied to the A or B input channels, the instrument’s frequency readout value can
typically vary up to £1 Hz beyond the inherent base variance, when the instrument is subjected to the fields and signals as defined

in the IEC 61000-4-3 and IEC 61000-4-6 tests.

5 Performance Criterion C applied at the 70%/25 cycle Voltage-Dip and the 0%/250 cycle Voltage-Interruption test levels
(IEC 61000-4-11).
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Compliance Information

Australia / New Zealand Declaration of Conformity — EMC
Complies with the EMC provision of the Radiocommunications Act per the following standard, in accordance with ACMA:

®  CISPR 11:2003. Radiated and Conducted Emissions, Group 1, Class A, in accordance with EN 61326-1:2006 and
EN 61326-2-1:2006.

Australia / New Zealand contact.

Baker & McKenzie

Level 27, AMP Centre

50 Bridge Street

Sydney NSW 2000, Australia

Safety Compliance

EC Declaration of Conformity - Low Voltage

Compliance was demonstrated to the following specification as listed in the Official Journal of the European Communities:
Low Voltage Directive 2006/95/EC.

B EN61010-1: 2001. Safety requirements for electrical equipment for measurement control and laboratory use.

U.S. Nationally Recognized Testing Laboratory Listing
= UL 61010-1:2004, 2nd Edition. Standard for electrical measuring and test equipment.

Canadian Certification

®  CAN/CSA-C22.2 No. 61010-1:2004. Safety requirements for electrical equipment for measurement, control, and
laboratory use. Part 1.

Additional Compliances

= |EC61010-1: 2001. Safety requirements for electrical equipment for measurement, control, and laboratory use.

Equipment Type

Test and measuring equipment.

Safety Class

Class 1 - grounded product.
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Compliance Information

Pollution Degree Description

A measure of the contaminants 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. No pollution or only dry, nonconductive pollution occurs. Products in this category are generally
encapsulated, hermetically sealed, or located in clean rooms.

®m  Pollution Degree 2. 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.

m  Pollution Degree 3. 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.

B Pollution Degree 4. Pollution that generates persistent conductivity through conductive dust, rain, or snow. Typical
outdoor locations.

Pollution Degree
Pollution Degree 2 (as defined in IEC 61010-1). Note: Rated for indoor use only.

Environmental Considerations

This section provides information about the environmental impact of the product.

Product End-of-Life Handling

Observe the following guidelines when recycling an instrument or component:

Equipment recycling. Production of this equipment required the extraction and use of natural resources. The equipment
may contain substances that could be harmful to the environment or human health if improperly handled at the product's
end of life. To avoid release of such substances into the environment and to reduce the use of natural resources, we
encourage you to recycle this product in an appropriate system that will ensure that most of the materials are reused

or recycled appropriately.

This symbol indicates that this product complies with the applicable European Union requirements according
to Directives 2002/96/EC and 2006/66/EC on waste electrical and electronic equipment (WEEE) and
batteries. For information about recycling options, check the Support/Service section of the Tektronix Web
site (www.tektronix.com).

Restriction of Hazardous Substances
This product is classified as Monitoring and Control equipment, and is outside the scope of the 2002/95/EC RoHS Directive.
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Preface

Preface

This manual describes the installation and basic operations of the FCA3000 Series, FCA3100 Series, and MCA3000 Series
instruments. For more detailed information see the FCA3000 Series, FCA3100 Series, and MCA3000 Series User Manual
(provided as a PDF file on the product CD). This manual supports the following instruments:

B FCA3000 Series: FCA3000, FCA3003, and FCA3020
®  FCA3100 Series: FCA3100, FCA3103, and FCA3120
B MCA3000 Series: MCA3027 and MCA3040

Key Features
B Wide measurement frequency range to 40 GHz
®  Fastest microwave counter on the market (25 ms acquisition time)
B |ndustry’s only frequency counter with a graphical display
= High resolution down to 50 ps single shot (time), or 12 digits/s (frequency)
B Simultaneous display of signal frequency and voltage parameters
®  Trigger sensitivity of 15 mVrms from DC to 200 MHz
B \/oltage resolution to 1 mV
m  Fast USB/GPIB bus transfer speeds, up to 15k measurements per second (block mode)
B Zero-dead time frequency/period measurements
= Best oven-controlled crystal oscillator (OCXO) time base options (1.5 E-8/year)
®  MCA3000 Series offers microwave CW frequency measurements and very short burst measurements down to 40 ns
B Programmable Pulse output from 0.5 Hz to 50 MHz (FCA3100 Series)
B 10 MHz reference output oscillator
m  Measurement Statistics Mode
B Histogram Mode
= Tend Plot mode

B Front or rear input connection options

viii FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual



Preface

Documentation

Review the following for the location of different types of information available for this product.

To read about Use these documents

Installation and Operation (overviews) Quick Start User Manual. Provides general operating information.

In-Depth Operation and User Interface Help User Manual (on the documentation browser disc). Provides detailed
instructions for using instrument functions.

Programmer Commands Programmer Manual (on the documentation browser disc). Includes GPIB
command syntax.

Analysis and Connectivity Tools National Instruments SignalView Express CD and the Connectivity

Installation Instructions (on the documentation browser disc).

Conventions Used in This Manual

The following icons are used throughout this manual.

Sequence Front panel Connect USB
Step power power

™ ;
@ <

Sequential button pushes are separated with a > symbol. For example, Meas > Pulse > Width Positive > A means to push
the Meas button, the Pulse menu button, the Width Positive menu button, and then the A menu button

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual iX
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Installation

Installation

Unpacking the Instrument

Unpack the instrument and check that you received all items listed as Standard Accessories. Check the Tektronix Web site
(www.tektronix.com) for the most current information, recommended accessories, instrument options, and upgrades.

Standard Accessories

Tektronix part

Accessory number
FCA3000 and FCA3100 Series Timer/Counter/Analyzer, MCA3000 Series Microwave 071-2787-xx
Counter/Analyzer Quick Start User Manual (English/Simplified Chinese/Japanese)

Product documentation CD-ROM 063-4288-xx

NI LabVIEW SignalExpress CD-ROM 063-4253-xx
Power cord Country-specific
Type-N male to BNC adapter (FCA3003, FCA3020, FCA3103, and FCA3120 only) N/A

Certificate of Calibration N/A

Operating Considerations

Please verify that the area in which you will use the instrument meets the following operating requirements:

Requirement Description

Clearance Top and bottom: 0 mm (0 in)
Left and right side: 51 mm (2 in)
Rear: 51 mm (2 in)

Line Power 100 — 240 VAC £10%, CAT II: 50 — 400 Hz £10%: 40 W
Temperature Operating: 0 °C to +50 °C (32 °F to 122 °F)

Nonoperating: —40 °C to +71 °C (-40 °F to +160 °F)
Humidity +10 °C to +30 °C (50 °F to 86 °F): 5% to 95%

+30 °C to +40 °C (86 °F to 104 °F): 5% to 75%
+40 °C to +50 °C (104 °F to 122 °F): 5% to 45%

Altitude (maximum) 2000 m (6500 feet)

Maximum input voltage without 50 Q: 12 Vims, 35 Vpea for duty factor less than 0.1%

damage, Input A and Input B 1 MQ, 1X attenuator: 350 V (DC + AC pk) to 440 Hz, falling to 12 Vs at 1 MHz
1 MQ, 10X attenuator: 350 V (DC + AC pk) to 440 Hz, falling to 12 Vs at 1 MHz

Maximum input level without FCA3003, FCA3103: 12 Vs (+34 dBm)

damage, Input C FCA3020, FCA3120; +27 dBm (5 Vins)

MCA3027, MCA3040: +27 dBM (5 Vi)

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual 1



Installation

Powering the Instrument On and Off

This instrument operates from a single-phase power source with the neutral conductor at or near earth ground. (See
page 1, Operating Considerations.) A protective ground connection through the grounding conductor in the power cord is
essential for safe operation.

(7 Tektronjx \\\\1

Frequency fi:

43.333 333 62 m.

@

Functional Check

1.

® N o g B~ oww b

Power on the instrument
Push User Opt > Test.

Push the Test Mode menu button and select All.

Push the Start test menu button. Verify that all tests pass.

2787-008

Push the OK menu button to return to the previous measurements display.

Connect a 50 Q cable from the 10 MHz Output connector on the rear panel to the Input A connector on the front panel.

Push Input A and select 50 Q input impedance.

Push Meas > Freq > Freq > A. The instrument should read 10 MHz.

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual



Getting Acquainted with Your Instrument

Getting Acquainted with Your Instrument

Front Panel

@

®

@

Tektronix
7/
EERES :
l@@@@®|
= oloN
W_Gatez'rng====
_____________ 0.1-3 GHz
roj||(l_1][2][3][4][5] _\IAsoOMHzB c |
®l oo o m|© g |
| | putA  InpulB  Sefiings o Math/Limit  User Opt HId/Rn Rest | e300 i
__JLpu__i_e_gs__a__ip_o_"_ﬁa
K A e bl —— . NS S — S ————

@

1. Power button (See page 6, Power Button.)

Main screen (See page 9, Main Screen.)

Measurement buttons (See page 6, Measurement Buttons.)
Navigation buttons (See page 7, Navigation Buttons.)

Input connectors (See page 5, Input Connectors.)

A

Keypad buttons (See page 7, Keypad Buttons.)

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual
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Getting Acquainted with Your Instrument

Rear Panel

(—

e & & o bn

v
-’

TTLLEVELS IN 500

A

1ms IN 500 FREQ INPUT INPUTE

=/

2787-002

006 O ®

Pulse Output connector (FCA3100 Series only). (See page 5, Preventing ESD.)
ID label, including model, serial, installed options, and instrument electrical ratings.
Line power connector.

USB 2.0 12 Mb/s port to connect to PC.

GPIB port to connect to controller.

Optional input connectors (a factory-installed option that moves the front panel input connectors to the rear panel). Not
available for MCA3000 Series instruments. (See page 5, Preventing ESD.)

External Arm Input connector (for external arming (synchronization) of measurements). The main inputs A and B can
also be selected for measurement arming from the Settings Menu. (See page 5, Preventing ESD.)

External Reference Input connector (If the Measurement Reference is set to Auto in the Settings Menu, this input is
automatically selected, provided a valid signal is present). (See page 5, Preventing ESD.)

10 MHz Output connector. Provides a reference signal derived from the active measurement reference (internal or
external reference). The measurement reference source is set in the Settings Menu. (See page 5, Preventing ESD.)

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual



Getting Acquainted with Your Instrument

Input Connectors

OO0 ©

Trig Gate Tr|g
¢ 013GHz |
A 300 MHz B C
A\ “Q
= Max =
12 Vrms 50 Q 50Q
30 Vrms 1 MQ Max +30dBm A

-

2787-007

1. Input A and Input B connectors, and input trigger indicators.
2. Gate indicator. The GATE indicator is on when the counter is busy counting input cycles.

3. Input C prescaler (3 GHz or 20 GHz, FCA3000 Series and FCA3100 Series) or down converter (27 GHz or 40 GHz,
MCA3000 Series) for measuring higher frequencies.

NOTE. Instruments with Option RP have the input connectors on the rear panel (FCA3000 Series and FCA3100 Series
instruments only). The Gate and Trig A/B LED indicators remain on the front panel.

Preventing ESD

CAUTION. A direct electrostatic discharge can damage the instrument input. To learn how to avoid this damage, read
the following information.

Electrostatic discharge (ESD) is a concern when handling any electronic equipment. The instrument is designed with ESD
protection, however it is possible that large discharges of static electricity directly into the signal input may damage the
instrument. To avoid damage to the instrument, use the following techniques to remove electrostatic charge from yourself
and test cables before connecting any cables to the instrument:

m Discharge the static voltage from your body by wearing a grounded antistatic wrist strap while connecting and
disconnecting cables.

m A cable that is left unconnected on a bench can develop a large static charge. Discharge the static voltage from all
cables before connecting them to the instrument or device under test by momentarily grounding the center conductor of
the cable, or by connecting a 50 Q termination to one end, before attaching the cable to the instrument.

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual 5



Getting Acquainted with Your Instrument

Controls

Power Button

Item

Description

O

©

The Power button is a toggling secondary power switch. Part of the instrument is always on as soon as
line power is applied, indicated by the red LED above the button. Push the Power button to power on or
off the instrument.

Measurement Buttons

Use the Measurement buttons to select and display a measurement.

Item

Description

Meas

Use the Meas button to display the instrument measurement menu along the bottom of the screen. Push a
menu button directly below a menu item to select that menu item and open a sub-menu as needed.

Typical measurements include frequency, period, time, pulse, phase, totalize (FCA3100 Series only), and
volts. The available menu items depend on the instrument model and configuration.

Value

Use the Value button to display the current measurement as a numerical value. The instrument also displays
supplementary measurements along the lower part of the screen.

Analyze

Use the Analyze button to display the current measurement in one of three statistical analysis display modes.
Repeatedly push the Analyze button to cycle through the statistical display modes:

= Numerical display: The instrument displays statistical data as numerical data. The statistical data
readouts include Mean (running mean value of the main measurement over N samples), Max (maximum
value), Min (minimum value), P-P (peak-to-peak deviation), Adev (Allan deviation), and Std (standard
deviation). (See page 10, Numerical display.)

= Histogram display: The instrument displays successive main measurement results as a histogram. The
bins in the histogram are autoscaled based on the measured data. Limits, if active, and the running mean
value X are shown as vertical dotted lines. The center of the graph is indicated by a filled triangle on
the X-axis. The plot scale factor, plot center measurement value, and measurement percent complete
values are shown along the bottom of the plot. Limit settings affect the autoscaling to show the current
measurements and the set limits simultaneously. (See page 11, Histogram display.)

Use the Settings > Stat > No. Of Samples menu to set the number of bins along the horizontal axis.
= Trend Plot display: The instrument displays successive main measurement results as a trend plot. This
mode is useful for observing periodic fluctuations or possible trends. The trend plot autoscales based

on the measured data, starting with 0 at restart. Limits (if active) are shown as horizontal lines. (See
page 11, Trend plot display.)

Auto
Set

Use the Auto Set button to automatically set trigger levels for the measurement function and input signal
amplitude (for relatively normal signals). This enables you to quickly set the instrument to display a
measurement.

Push the Auto Set button twice within two seconds to reset most instrument settings (such as measuring
time, mathematics, filter and arming) to their default values. The intention is to prevent possible lockups and
misinterpretations when changing measurement function or test setup.

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual



Getting Acquainted with Your Instrument

Navigation Buttons

Use the Navigation buttons to select menu items, increment or decrement numeric setting values, and clear numeric values.

Item Description

@ The Navigation buttons provide multiple functions depending on the instrument mode:
Menu mode: Use the left-arrow, right-arrow, and Enter buttons to display and select menu items
(as an alternative to using the keypad menu select buttons).
Enter Numeric entry mode: Use the left-arrow button to clear the right-most digit in a settings field. Use
the up- and down-arrow buttons to increment or decrement a numeric value in a settings field
@ (in a 1-2-5 pattern).
Use the Enter button to accept the displayed value or menu and return to the previous menu.

When the instrument is not displaying a menu or prompting for input, use the up- and down-arrow
buttons to set the LCD screen contrast.

D Use the Save/Exit button to confirm the current selection and exit to the previous menu level.

Use the Esc button to exit to the previous menu level without confirming the current selection.

Keypad Buttons

ENAEREENERNAE N

LI T o 0 O O A O O
Input A Input B Settings Math/Limit ~ User Opt Hold/Run Restart

Use the keypad buttons to select menu items and enter setting values.

Item Description
Numeric buttons Use buttons 1-0, ., and % to enter numeric parameter values.
Menu select buttons Use the top row of the keypad buttons (1-5 and the two blank buttons) to select the

corresponding screen menu items.

Menu access buttons Use the bottom row of the keypad buttons (6-0) to display the menu for that button (Input A,
Input B, Settings, and so on).

{ ] J { 7 J Use the Input A or Input B buttons to display the input channel configuration menu for the
selected channel.

The Input A and Input B menus provide channel-related settings, including trigger slope, signal
coupling (AC or DC), input impedance (50 Q or 1 MQ), input attenuation (1x or 10x), trigger
mode (Manual or Auto), Trigger level, and Filter (frequency cutoff).

Input A Input B

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual 7



Getting Acquainted with Your Instrument

Item Description
Use the Settings button to display the measurement settings configuration menu.
Settings The Settings menu provides measurement-related settings, including Measure Time

(for frequency measurements), Burst (for pulse-modulated signals), Arming (conditional
measurement start/stop), Trigger Holdoff (stop trigger delay), Statistics (settings for statistical
measurements including number of samples), Time base Reference (internal or external), and
Miscellaneous (such as the input signal timeout period and the auto trigger low frequency
setting).

See the FCA3000 Series and MCA3000 Series User Manual for full information on these
instrument menus and settings.

8]

Math/Limit

Use the Math/Limit button to display the math and limit testing configuration menus.

The Math menu provides predefined formulas and user-defined constants to mathematically
postprocess the measurement result. A typical use for math processing is to convert a
measurement to take into account a mixer or multiplier that is part of the signal under test.

The Limits menu lets you set numerical limits and select how the instrument reports limit
violations.

o

User Opt

Use the User Opt button to display the user options configuration menu.

The User Options menu provides instrument settings, including saving or recalling instrument
setups (factory default or up to twenty user setups in nonvolatile memory, each with a unique
label), bus interface selection (USB or GPIB), GPIB bus configuration (mode, address),
instrument self-tests, conditional pulse output signal setup (FCA3100 Series only), and
instrument configuration information (model, serial number, firmware, and configuration).

The User Options menu also provides an instrument calibration function. This internal
calibration process requires password access. See the FCA3000 and FCA3100 Series
Timer/Counter/Analyzers and MCA3000 Series Microwave Counter/Analyzers Technical
Reference Manual for instructions on how to do an internal instrument calibration.

-]

Hold/Run

Use the Hold/Run button to control measurement acquisition. Push the button to toggle
between run (constantly acquiring measurements) and hold (measurement pause) modes.

The measurement indicator in the upper right corner of the screen changes from MEAS to
HOLD when the instrument is in the measurement hold mode. Push the Hold/Run button
again to resume the normal (continuous) measurement mode.

While in the hold mode, you can push the Restart button to take single measurements. The
measurement indicator in the upper right corner of the screen changes from HOLD to SING
when the instrument is taking a single measurement.

[ = ]

Restart

Use the Restart button to zero the measurement values and retake a measurement. This
is useful when you need to initiate a new measurement after a change in the input signal,
especially when using long measuring times.

To take a single measurement, push Hold/Run to put the instrument in Hold mode (the
measurement indicator changes from MEAS to HOLD), and then push the Restart button. The
measurement indicator changes from HOLD to SING, the instrument takes the measurement,
and the indicator returns to HOLD.

Restart does not affect any instrument settings.

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual



Getting Acquainted with Your Instrument

Main Screen

The instrument uses a monochrome LCD to show signal sources, instrument measurements (numerical and graphical), and
menu items. What items are shown depends on the display mode.

Measurement Value Mode

Push the Value button to enable this mode and show a high-resolution numeric readout of the current measurement.

e ®

[ Fraquancy){ a7 (@ e
49 999 EIEIEI EEFH;__L_;J ®

l.lmax 14900 Umin:-2.529 U UP-P 4.013 UV

2787006

1. The current measurement.
2. The measurement signal source.

3. The main measurement readout. The readout at the bottom of the screen shows electrical information for the source
signal. The readouts or display changes depending on the measurement or analysis mode.

4. Measurement status. Shows the math or limit testing mode (MATH or LIM), the measure status (MEAS, HOLD, or SING),
and if the instrument is being remotely controlled from the GPIB bus (REM). The measurement status is present in
all display modes.

5. Limit Alarm readout (when active). Lower limit (LL) and upper limit (UL) settings are shown as vertical bars with their
associated limit value. An emoticon icon shows the relative measurement value and limit pass/fail state (a smiling face
when the measurement is within the limits, and a frowning face when the measurement is outside the limits). The LIM
status text at the top of the screen flashes when the measurement exceeds the limits, and continues to flash even when
the measurement is back within limits. Push the Restart button to reset the LIM indicator.

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual 9



Getting Acquainted with Your Instrument

Menu Mode

Pushing a menu button (Meas, Input A, Input B, Settings, Math/Limit, or User Opt) replaces the lower screen area with the
menu items for that button. The following figure shows the menu items for the Meas button.

@ @

Frequency A: MEAS
4.128 836 204 0w
[Measure function:

(T~ Period  Fulse  Tetsiize )

! Time | Phase Volt |

2787004

1. The Path area shows the menu path of the current menu selections.

2. The Menu area shows the available menu options. Push the keypad button directly below a menu item to select that
item and/or open a lower-level menu. The current selection is shown in inverse text. You can also use the Navigation
buttons to highlight and select menu items.

Analyze Modes
The Analyze modes (accessible by repeatedly pushing the Analyze button) apply basic statistical analysis to measurements
to display numerical, histogram, or trend plot statistical analysis readouts.

Numerical display. The instrument takes successive measurements and displays the results as numeric statistical
readouts.

Fraquencu A MEAH: MEAZ

10.000 041 617 9 wec

H: 1536 of 2000000000 (0%)

HMax: 10.000 041 96 MHz P=P: 0.79 Hz
Min: 10.000 041 17 MHz Adey: 0.12 Hz
5td: 0.12 H=z

®  MEAN: The main measurement shows the running mean value over N samples.
® N: The number of measurement samples (set in the Settings > Stat menu).

m  Max, Min: The maximum and minimum measurement values.

B P-P: The peak-to-peak deviation.

E  Adev: Allan deviation.

®m  Std: Standard deviation.

10 FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual



Getting Acquainted with Your Instrument

Histogram display. The instrument displays successive measurements as a histogram. The number of bins along
the horizontal axis are set in the Settings > Stat menu.

@ e o

Frequencyl: X MEAZ
KLU Kuu
|_100 mHz/div )_' 10.000 041 2 MH= 0%
Ne— L_____) 2787-005

® O @

1. The upper and lower Limits Alarm levels (if active). When limit testing is active, the instrument autoscales the graph to
show both the histogram and the limit. The instrument only uses data inside the limits for autoscaling; measurements
outside the visible graph area are shown by an arrowhead at the left or the right edge of the display.

The running mean measurement value (X).
The percent of the measurement completed.

The graph center (marked with a dark triangle) and corresponding frequency.

LA D

The graph horizontal scale per division. Limits Alarm (if active) sets the scale to show both the current measurements
and the limit settings. The instrument continually autoscales the histogram bins based on the measured data.

Trend plot display. The instrument takes successive measurements and plots the values over time. This mode is useful
for observing fluctuations or measurement deviation trends. A trend plot stops (if Hold is activated) or restarts (if Run is
activated) after the set number of samples is completed. The trend plot graph continually autoscales based on the measured
data, starting with zero at restart. Limit Alarms, if active, are shown as horizontal lines.

@ @ &® ®

Fronuoncog &- — LIH{_ &_ noLe
(10.000 044 MHz l 100% )

=
=
=
=
=
L
=
=
=
]

ch

W

1. The upper and lower frequency range of the plot display. The trend plot graph continually autoscales based on the
measured data to show the measurement trend values.

2. The percent of the measurement completed.
3. The horizontal units per division.

4. The Limits Alarm levels (if active). When limit testing is active, the instrument sets the graph scale to show both the
measurement trend plot and the limit values (horizontal dashed lines).
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Application Examples

Application Examples

Assumptions for the examples in this section unless noted otherwise; 1 MHz signal, 5 Vpp square wave source connected to
the instrument using 50 Q cables; input signals levels and frequency are within acceptable range.

Restore Default Settings

1. Push User Opt > Save/Recall > Setup > Frequency f: MEAS
Recall Setup > Default to recall (load)
the instrument default setup. The 1 -DDD DDD DDD 57 MHz
instrument displays the Frequency

measurement by default.
Umax: 4.947 U Umin:=4.952 U Up=p: 9.900 U

Basic Measurements

Prerequisite: Reset the instrument to the default settings. (See page 12, Restore Default Settings.)

1. Push Meas to open the Measurement

Frequency A: Meas
menu. fiptagicg

1.000 000 005 76 w-

2. Select a measurement by using the .
Measure function:

menu softkeys below a menu item. Pariod Pulse Totalize
Meas
> Freg Time Phase Uolt
For example, select Period > Single > A Period Single A: HEAS

:c;pduifﬂ?y the period measurement for DSSS SD s

Umax: 2.784 U Umin:-2.589 U Up-p: 5374V

12 FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual



Application Examples

Math Measurement

The built-in math functions let you apply postprocessing operations, such as scaling and offsetting to the measurement.
One use for this is to display the deviation from a desired value. This is known as offsetting. The value X in the formulas
represents the instrument measurement value.

Prerequisite: Reset the instrument to the default settings. (See page 12, Restore Default Settings.)

1. Push Math/Limit to open the Math and

Limits menu. Frequency f: Meas
1.000 000 005 76 w4
IMath/Limit:
@ [Math| Limits
Math/Limit > | ‘
2. Select Math > Math Off > (K*X+L)/M. Frequency A: HATH mEAT
1.000 000 014 32 -
Math/Limit:Math:Math:
Tl KX+l
0ff kel kiiel EE 1 xim-
3. Select L and enter -1 EE6. Frequency f: HaTH REAS
1.000 000 023 27 -
Math/Limit:Math:
Hath K L 1]
(K*X+L)M 1ED 0 E0 1ED
4. Repeatedly push Save/Exit to exit Frequency A: nATH mEAz
the menu levels and return to the ES S 1
measurement readout. The instrument . mHz
displays the deviation frequency from
1 MHz (in this case, 29.91 milliHertz).
Umax: 2.566 U Umin:=2.451 U Up=p: 3.017 U

Limit Testing

This example tests frequency limits, but you can set test limits for most measurements.

1. Reset the instrument to the default Freguency A: MEAT

SS?;;;%Z.)(SGG page 12, Restore Default 1[":"] DDD DD.I SE MH

Hath/Limit:

Math/Limit > |

2. Push Math/Limit and select Limits.

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual 13



Application Examples

14

3. Push Limit Behavior Off and select
Alarm_Stop. The instrument returns to
the previous menu and changes the Limit
Behavior menu label to Alarm_Stop.

4. Verify that the Limit Mode is set to
Range.

5. Select Lower Limit and enter the lower
measurement limit value. Push Enter or
Save/Exit to accept the value.

Repeat this step to set the Upper Limit
value.

6. Repeatedly push Save/Exit to exit
the menu system and return to the
measurement display. Then push
Restart.

The range mode limit test readout uses
vertical lines to represent the lower and
upper limit values, and an emoticon
(smiley face) to indicate when the
measurement is within or outside the
limits.

Measurements that are outside the
displayed limits are shown with a
frowning emoticon and a flashing LIM
status indicator.

Measurements that are outside the limit

test scale are shown with an arrow at the

left or the right edge of the screen. The
instrument only uses data that is inside
the limits for autoscaling.

Frequency A: HOLD

1.000 000 002 E|4 iz

Math/Limit:Limits:LimitBehavior:

Off Capture Alarm Alarm

Frequency A: HEAZ

1.000 000 001 35 m

Hath/Limit:Limits:

Limit Limit Lower Upper
Behavior Mode Limit Limit
ifilarm_Stop) Range 0 ED 0ED
Frequency A: HEAZ

1.000 000 003 36 w.

Hath/Limit:Limits:

Limit Limit Upper
Bohavior HMode Limit
(Alarm_Stop) (Range) LTINS 10000000 E6

Math/Limit:Limits:
Lower Limit: 1.000000001 EE}

Frequency A: HOLD
1.000 000 002 EIII MHz
1.000 000 001 MHz © | 1.000 000 002 MHz
Umax: 2.584 U Umin:-2.459 Y Up-p: 5.043 U

LL uL

1.000 000 001 MHz 1.000 000 002 MHz

LL uL

1.000 000 D01 MHz 1.000 000 002 MHz
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You can also display the limit settings
as part of other readouts. For example,
push the Analyze button repeatedly until
the instrument shows the Histogram
readout.

To stop (disable) limit testing, push
Math/Limit > Limit Behavior > Off.

Two-Channel Measurements

Prerequisite: Reset the instrument to the default settings. (See page 12, Restore Default Settings.)

1.

Push the Input A and Input B
buttons and verify that the settings
are appropriate for your measurement.
The input settings are identical for this
example.

Connect signals to inputs A and B.

Push Meas and select Phase > B Rel
A. The instrument displays the B input
phase difference relative to the A input.

Push Meas and select Time > Time
Interval > A to B. The instrument
displays the time interval from the rising
edge of Input A to the rising edge of
Input B.

Input C Measurements

Instruments that include the Input C high-frequency prescaler (FCA3000 Series, FCA3100 Series) or down converter
(MCA3000 Series) provide a subset of measurements for the C input. These measurements are Frequency, Frequency Ratio
(Cto Aand C to B), Frequency Burst, and Period (Average). Input C is added to the relevant menus on the instrument.

Iill_iequencg A:

100 uH=ziv

1.000 000 002 0 MH=z 100%
Input A:
: H i Man  Trig Filter
I oC 501 1x Auto  50%  (OFF)
Input B:
% EEEEH i Man Trig Filter
I nC 500 1= Auvto 50 %  (OFF)

Phase B rel A:

-5.39°

Freq: 1.000 04 MH=z

URatio: 0.81 dB

MEAZE

Application Examples

Time Interval A to B:

1.95 s

HEAZ

Use normal processes to set the instrument to take measurements on Input C. See the FCA3000 Series, FCA3100 Series,
and MCA3000 Series User Manual for more information on Input C measurements.

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual
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Application Examples

Save an Instrument Setup

16

The instrument provides 20 nonvolatile memory locations in which to store instrument setup information. All instrument
parameters are stored including measurement settings, trigger levels, mathematical constants, and so on. You can label
each stored setup with a unique identifier (up to seven characters long).

NOTE. Restoring the default instrument setup does not erase the setups stored in memory.

1. Set the instrument to the configuration
that you want to save.

2. Push User Opt > Save/Recall > Setup > Frequency a: HEAT

Save Current Setup. 999999 613 57 «u-

User options:5ave Recall:5ave Current Setup:
? 2 3 4 %
| | | | Hext

3. Select Next until the instrument displays User options:Save Recall:Save Current Setup:
an available location (indicated by a
black font number). Locations that are | | | | | |  [=n
empty or unavailable are shown in gray
text.

4, Push the menu key to select a location
number.

NOTE. Setup locations 1 through 10 are
protected by default to prevent accidental
overwriting of their contents. See the User
manual for information on setup location
protection.

5. Use the menu softkeys to enter a label Setup 11 label: TE0G
(up to seven characters long) for the labc 2def 3ghij dkilmn Sopar stuv  wxyz
instrument setup file. The default label is
derived from the current measurement.

6. Use the Navigation buttons to backspace @
over characters or move the insertion

cursor to a new position.
7. Push Enter or Save/Exit to accept the . @

label text and save the instrument setup. @

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual



Recall a Setup

1. Push User Opt > Save/Recall > Setup >
Recall Setup.

2. Push the Next menu button to display
the location from which to recall the
instrument setup. Locations that are
empty are shown in gray text.

3. Push the menu button for the setup
location. The instrument loads the
setup and displays the measurement
associated with that setup.

Pos Duty Factor B: HEAZ

0.320 4

User options:5ave RHecall:Becall Setup:
¥ 3 & 15 1
| ‘ ‘ ‘ test
Hext

Frequency A: HEAZ

1.000 000 003 33 m-

Umax: 5.106 U Umin: 23 mU Up=p: 5.082 U

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual
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Connectivity

Connectivity

18

With the fast USB and GPIB bus transfer speeds of your FCA3000, FCA3100, and MCA3000 Series bench instrument, you
can easily capture, save, and analyze measurement results by using the special Tektronix edition of National Instruments
LabVIEW SignalExpress™ software. Every instrument ships with a free copy of the Tektronix version of SignalExpress for
basic instrument control, data logging and analysis. An optional Full Edition offers over 200 built-in functions that provide
additional signal processing, advanced analysis, sweeping, limit testing and user-defined step capabilities.

SignalExpress connects the entire range of Tektronix bench instruments to let you access the feature-rich tools of each
instrument from one intuitive software interface. A single interface lets you automate complex measurements requiring
multiple instruments, time correlate data from multiple instruments, log data for an extended period of time, and easily
capture and analyze your results, all from your PC.

An optional TimeView™ Modulation Domain Analysis PC software application (TVA3000) allows for instrument remote
control and the analysis and display of measurement results in a choice of graphs. You can analyze practically any type of
dynamic variation of time or frequency, including modulation, jitter, wander, sweep linearity, frequency agile communication,
wireless LANSs, Bluetooth frequency hopping, VCO frequency response and much more. For example, you can display
results as raw data, as a statistical histogram, as a waveform graph (as if you were using an oscilloscope), or as an FFT
spectrum graph. TimeView also lets you analyze modulation parameters such as modulation depth or frequency modulation
index. You can download a 30-day trial version of TimeView from the Tektronix Web site (www.tektronix.com).

FCA3000, FCA3100, and MCA3000 Series Quick Start User Manual
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(312 Vg ETET

FERREE R R AL~V AJ) FCA3003 %!, FCA3103 %i!: 12 V... (+34 dBm)
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FEMALET, WIEVZ 7L AT Setteings A==2—TRELET, (6 ~<— [ESD OBfl:] ZH),

I T

FCA3000, FCA3100, & & T MCA3000 ) —X 94w RAA—k-1—H-37=a7 )L 5



HEOBE

AAaAR94
Trig Gate Trig
C, 0.1-3 GHz
A 300 MHz B
' Max .
12 Vrms 50 Q 50!2
30 Vrms 1 MQ Max +30dBm A

2787-007

1. ALWABLOASN BaxsZ BIOANNH AP —4,
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Mean (A HEFED N Y2 T OB B F-EIE) | Max (B K ME) | Min (/M) | P-P (27—
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Ao — T IEA R F—RoRREZDTDOH (6 ~ 0) T, AZDA==2— (Input A, Input B,

B Settings, 72 &) MF RSN FET,
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ANOSNVAEFEBER) . 7 =307 (G ERIER LS5 1E) NI H - m—b
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MCA3000 2V —R ez —H ew=a T L BB R TIEE,

Math/Limit RZ 0%, A BL VIV TANOEI A= 2 —Z2RRLET,
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Ty T HEH DT IUFET)  NRAAHFT 2 —ADEIR (USB £721% GPIB) .
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EEEZIE) E—FBIOF— VN (IED—IRfE L) E—RE2U0 kL £7,
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FOWPED ., EEA EOREA A —Z1X HOLD 235 SING IZ2ZE DV ET,
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e ®
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49 999 EIEIEI EEFH;__L_;J ®

l.lmax 14900 Umin:-2.529 U UP-P 4.013 UV
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1. BAEOHIEHEB
2. 1

3. AHEV—=FT Uk, B O TEICIE, Y —AMEFOEBRRERN T RENET, U-RTURE
TR E CIRIT D —RIZE->TEDVET,
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VIV Bz 5 R FEO LIM AT —Z Z 5% AR IR L . (EIJMETM YINIZRE>TH AL
BT EST, LIM Ao —2%0 8y T 51213, Restart "X L E9,

Y —A

Tujf

10 FCA3000, FCA3100, & & T MCA3000 ) —X -9 (v RA—b-21—H-7=a7)L



HEDOEBE

AZa—-F—F

A= — "7 (Meas, Input A, Input B, Settings. Math/Limit, User Opt) Z#f3"& . Wi D FERZ DR
Ao DA=—a—HBICEZHBDOVET, ORI, Meas R DA=a2—IHHZRLTWET,

@ @

Frequency A: MEAS

4.128 836 204 0 .

S —

2787004

1. RNRAEICE, ED A= 2 —BIRD A= 2 —  RANERINET,

2. A=a—fHIBICIE EH TR A= 2 — A TV ar RERRSNET A=2—HBOT I FOF— /Ny
ReREZ T LZOHEE NRIRIN, SHIC MLV DA=Z 2 —RNRRSNET, BIRSN TS
HARKEBEXLFTRRSINET, T —Ta  REZ AL T A2 —HE DT AROIE
RPITRET,

fRIrE—F

AT E—F (Analyze REZ L ZHEDIRUIFLTT ZER) Tl BIEMEIC AR ST 25 U<, SE.
N, XM U R - T ay ORI — R T U e FRoRLET,

HIERT: EGL THIELITO., S RA2BER ) —F 7Ty LTERLET,

Fraquencu A MEAH: MEAS

10.000 041 617 9 wie

H: 1536 of 2000000000 (0%)

Max: 10.000 041 96 MH=z P=P: 0.7 Hz
Min: 10.000 041 17 MHz Adev: 0.12 Hz
3td: 0.12 Hz

B MEAN: AL PEMIZ N Yo TV OBEE R 2R LET,
B ON:HIEY L H (Settings > Stat A= 2 — TR iE)

® Max:, Min: Il & D & KAl & e/ ME

B p-pP: v — 7R =

B Adev: 7T I UIR#E

B Std: A% HE AR 2=

FCA3000, FCA3100, # & U MCA3000 ) —X Uy RRA—h-2—H-7=a7)L 1
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12

EAN S LR EELZNEEZEAN FAELTHERLET, KEH O O¥E, Settings > Stat
A= g — Tﬁﬁﬁbiﬁ_

@ @ @

Frequencyl: HEAT

&)

| _100 mHz."dw] Il] 000 041 2 MHz

—_—— e — 2787006

® O @

1. Limits Alarm @ _ERRBIOTFRLNA(T 7T 4T 2BE8) o VIV T AN T /T4 T 6. 77 71%
b AT —VENEANT T LEVI VO S NEREINDIDICLET, — AT — i ﬁﬁﬁéﬂé
T —2FIIvNNDOE DD I T, 777 O A HFEIE A ORI EMEIX R RO LG E XA RO T B—~y
KCmRaEnET,

8 - E E (X)
SETLEHED A=t T —
77 OH R (B =~ —7) BIOKHE T2 8 1 5

757 BREED KA — )b, Limits Alarm (7277 47 72855 6) 13 MEONEMEVIV MR E D 5%
RTINCAT— NV ERELET, MIELET —ZIZHESNWT, 1:7\]\77A0>1:/75>$m9’] A —hA
r—LEnET,

e Bk w N

FLUR-TOYRRT: ERELZBIEEZITO, EORME{E Ty NLET, ZOF—RIT, ZECHIE
BEORZEN VROBEIZHEN T, HRESNIZV U IAENET 75, hLov R ay MEfE ik (Hold 23
TIT 4T 7258) FI21EVAZ—K (Run BT 7T 47 IGE8) LET, Lo R aybho 777, ET —
H % e\ E BRI A — AR — L &3, UARZ —MFIZIE 0 22 5B SV E T, Limit Alarms 237 77 47 72
LaE, K EOERTERRSINET,

Fronuoncog &- LIN — -0— LD
(10.000 044 MHz | L 100% )

=
=
=
=
=
=
=
= .
=
=
]
—
ch
LY

1. 7y bR Ry PO ERETR, Lo R-Try b Z7I71 3 ME LT =250 T, Hll
ERCCNEZ R TTDIZE — AT — v SvET,

2. BT LEHED R R—FrT—

FCA3000, FCA3100, & & T MCA3000 ) —X -9 (v RA—b-21—H-7=a7)L



HEDOEBE
3. BB KNTT 1 D HAL

4. Limits Alarm L)L (77T 4T REE) VIV b T AN T 7747 24 HIEN VR T ay kbl
MBE K EDFEHRR) O 2R TIDIS, 5T DA — LV INBRESNET,

FCA3000, FCA3100, # & U MCA3000 ) —X Uy RA—k-2—H-7=a7)L 13
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{55 FA 51

B2 2370 RY R 7var o fFTiE, 1 MHz O 5. 50 Q O —7 L& # AL TR IR SN
725 Vpp FIEHE DY —A, ATEFL NV BLOBEREITHFETEACTHLIEINELET,

TIHILREREDYRALT

1. User Opt > Save/Recall > Setup > Frequency A: MEAT

AL TS
wroomrosesron e | 1.000 000 000 37 we
(m—F), 774 /LT, Frequency
WENFRSNET,

Umax: 4.947 U Umin:-4.952 U Up-p: 3.900 U

E XTI E

MBS IR T 7 ANV BB LET, (14 X—=U [T T3V RREDIVARNT | ZH),

1. Meas % L . Measurement A Frequency A: Meas
B . LE '

1.000 000 005 76 w-

2. A=a—HHDO FOA=2—Y 7k

Measure function:

F—a2FHL T, JEHB ZE8IR Period Pulse Totalize
»
> Freq Time Phase Uaolt
51 %z 1Z . Period > Single > A &R Period Single fi: MEAz
LC, Input A D EHIRIEEL R RL
. 0:999 90 ..

Umax: 2.764 U Umin:=-2.589 U Up=p: 5.374 U

14 FCA3000, FCA3100, & & T MCA3000 ) —X -9 (v RA—b-2—H-7=a7)L
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EHRAE

AREBNOFEFEEIEIZID, A=V T BLOA 7o M EORAN o A8 EXZRIER R H c&xE
T, ZOMAFD 1 O, BEENSORAEDOERTT, ZIA7EybL b TnET, KR
B X 30BN EMERL TWVET,

DERM ER T T 7 VIRIEIY B L ET, (14 R=Y [T T3V AREDYANT | B,

1. Math/Limit Z##1L C Math & Limits

DA= “‘%?Eﬂ? Li_ﬁ—o Frequency A: Meas
i 1.000 000 005 76
IMath/Limit:
E] [Math| Limits
Math/Limit > | |
2. Math > Math Off > (K*X+L)/M % j& Frequency A: nATH T

RUET 1.000 000 014 32 m-

Math/Limit:Math:Math:
K*5+L lLfLL N

off E*H+l  K/H+L H M A/M=1

3. L %J&g:ﬁ_\'bf\ -1 EE6 Elj] LE Frequency A: HATH HEAZ

v 1.000 000 023 27 m-

Math/Limit:Math:

Math K L M
=E+L )M 1ED 0 ED 1E0

4. Save/Exit % # 0 L L TX Frequency fA: MATH MEAZ
Za—-LLEETL, JED
J—R7YMIEVET, 1 MHz 23.91 ni
SO BB N ERINET (2
D — AT, 29.91 milliHertz) .

Umax: 2.566 U Umin:-2.451 U Up-p: 5.017 U

JSybk-TAF
ZOHBITIHAEREZIIv T ARLET R, T AR UIvMIZLOBIEEB TR ERETT,
1. *%%%%%?\721'/1/}\3£ﬁ§@ PRa NS Frequancy A: MERZ
o (14 = [F 74 L NRED
My T 1.000 000 001 52 w4
Math/Limit:

2. Math/lelt ZLZ}EFLT Limits %@?ﬁ E] Math

LET, Math/Limit > I 'EFE

FCA3000, FCA3100, # & U MCA3000 ) —X U Ay RA—k-2—H-7=a7)L 15
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3. Limit Behavior Off % #fi L T .

Alarm_Stop EIRLES, AIO A
ZER Y., Limit Behavior *#
,A:L~0)7/\/1/75> Alarm_Stop 1228
PuET,

=

4. Limit Mode 23 Range 2§
WahHZ k%ﬁﬁmubijﬁ

RESHT

5. Lower Limit # &R L, JED T
[RAEA N JJL %9, Enter 7213
Save/Exit #H#L iz MEELE£7,
ZDAT &4V T, Upper
Limit fEZ3% ELE T,

6. Save/Exit Z VKL L T X
Sa— VAT AEKRTL, WIER
R EJ, KIT Restart L

i*f

LV E—RIZBITFDHIIVR-T A
KOV —=RT7ONCIZmRETALTF
[RIEE EBREA L, BEXTFIZED
HENVIY FNNII Y MM D ERL
EC

FARVIy MEORIEM T, L
WD OB L FNE ARSI, LIM A
T B R AT — AR I E
TO

UIw b T AND A — LA O E
T IAYa  E M sh AR N
TREINET, AR TIXIIVE
WNDT —ZDIrZ il L TA—RA
= EINET,

Frequency A: HOLD

1.000 000 002 E|4 iz

Math/Limit:Limits:LimitBehavior:

Off Capture Alarm Alarm

Frequency A: HEAZ

1.000 000 001 35 m

Hath/Limit:Limits:

Limit Limit Lower Upper
Behavior Mode Limit Limit
ifilarm_Stop) Range 0 ED 0ED
Frequency A: HEAZ

1.000 000 003 35 MHz

Hath/Limit:Limits:

Limit Limit Upper
Bohavior HMode Limit
(Alarm_Stop) (Range) LTINS 10000000 E6

Frequency A: HoLD

1.000 000 00e EEI MHz

e

1.000 000 001 MHz 1.000 000 002 MHz

Umax: 2.584 U Umin:=2.459 U Up=p: 5.043 U

LL uL

1.000 000 001 MHz 1.000 000 002 MHz

LL uL
<

1.000 000 D01 MHz 1.000 000 002 MHz

Math/Limit:Limits:
Lower Limit: 1.000000001 EE}

16 FCA3000, FCA3100, &1 MCA3000 ) —X A9 RA—h-2—H:7=27)L
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7. U /f\ 7132%{1430)) f\7'7}‘ uL Frequency A: LIM MEAZ
MLUTHERFTHIEbTEES, 6 |F ; ;
2L EAN S LD —R T 7R3
TRENDHET, Analyze RH &0
UL ET,

8. Uy h-TAM&As 1L (FEX)) 1295
(21X, Math/Limit > Limit Behavior
>Off ZHLE7,

2 FYoRILDBITE

B R T T 7 ANV IR BBV NLET, (14 XR—=T [T I3V RREDIANT | ZH),

1. Input A io‘J:Uf Input B DR Z % Input A:

HLTC REICHE LR ETHDHD 1 141 %% Han  Trig Filter
LEMERLET. Zof Tk, A I [ 500 1x Auto S0%  (DFF)
REZFRTCHNETT, Input B:
i % i FEx i Trig Filter
2. EEEANTTABIOB I IZ#EmLE I [Md S0t 1z Aute 50% (OFF)
9,
3. Meas ##f1L"C, Phase > BRel A % Phase B rel A: MEAZ

BIRLET, A ASELEEELIZB A 5 350
FONARZENFR RSNET, .

Freq: 1.000 04 HH=z VRatio: 0.81 dB

4. Meas Z#LC. Time > Time Inter— Time Interval A to B: WEAD
val > Ato B Z®BIRLET, Input A 1 95
DAL EY 5 Input B DA7 ns
Ny ETODIA LA L —IN)L
NERREINFET,

Input C M AIE

Input C & JE K 7V A7 —F % S8 (FCA3000 > U— X FCA3100 2V —X) F/-13 & 7 a1 —4
Z RO RF (MCA3000 >V —X) Cix, C AIORIES 72y bAMERFRETT, TNHORIEE B I, J&
Wk, B LA (C LA, BEOC & B), BEH A=A, BLOEH (CF¥)) T, D A=a2—IC
Input C RABIMENET,

B DOFNET Input C DREEITUVET, Input C TORITIZEET25EMIE. TFCA3000 2V —X, FCA3100
Y—X BIORMCA3000 >V —Xea—H . w=a T /L ]2 TIEEV,

FCA3000, FCA3100, # & U MCA3000 ) —X U A9y RA—k-2—H-7=a7)L 17
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A
BERDREENRE
RESRTIE, 20 DR ETEMA RN ATV ARFETHIENTEET, MEERORE., NH L ~UL | HEA
DERRE LG DT XTI NTA—ZPMEESNET, SRET DY T v 7 2 LI @A OB T T
FRNVEFITHZENTEET (BKE 7 XTF),

H: 774NV EOBGRRELE T T, AEVIRAFASIERENEESNDIZLEITHYEE A,

I REFLICWDHE RIS S R EL E
ﬁ‘O

2. User Opt > Save/Recall > Setup >
Save Current Setup Z L =1,

3. A RERATIMNE (BT
FE 5 TRT) RNERENDET,
Next Z3EIRUFE I, 28 F7-13E H
TEXRWAEIVEILS L — DT
ToRENET,

4, Ama— - F—HL T, ATIDE
AR FET,

E: NEZBR-CEEXTLIOZEES
72D, BTy 7 AEID 1 ~ 10
T 74V CRESNTNET, &Y
77 ARV ORGEIZEE T 25T,
=P ma TN ESRLUTITZEN,

5. Ama—DY T r—Z LT,
FRDRET TANMTT L E AN ST
FT(RETXT), T 74V DT
~OVITBRAEDORE Z T E RS
7=HD T,

6. FEF —ar - REUEFERHLT,
WA —ILEBEILET,

7. Enter £7-1% Save/Exit Z##fL T7
ANXJL TR ANEREE L | AR DX
ExrRFELET,

18 FCA3000, FCA3100, & & T MCA3000 ) —X -9 (v RA—b-2—H-7=a7)L

Frequency fA: HEAZ

939.933 613 57 -

User options:5ave Recall:5ave Current Setup:

? ? & £ i
| | | | Hext

User options:5ave Recall:5ave Current Setup:

Setup 11 label: FE0n

labc 2def 3ghij d4dklmn 5Sopar sty wzxyz

a>

S
P,



YL T7YTORUHL

1. User Opt > Save/Recall > Setup >
Recall Setup Z#fiL £,

2. Next A=z — AREZZMLT, B
DO Ty T BT AT
ERRLET, BORFIZIL—0
WFTRENFET,

3, BT T AEVD A= 2 — RZ
VEMLET, By Ty Ra—R
N, FDOEYNT vy ITE SN
HEHEE PR RSINET,

Pos Duty Factor B: HEAZ

0.320 4

User options:5ave RHecall:Becall Setup:
¥ 3 & 15 1
| ‘ ‘ ‘ test
Hext

Frequency A: HEAZ

1.000 000 003 33 m-

Umax: 5.106 U Umin: 23 mU Up=p: 5.082 U

FCA3000, FCA3100, # & T MCA3000 ) —X AP RAA—r2—H 7 =a27)L

1 AR 151
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B

20

FCA3000, FCA3100, 331 T MCA3000 D4V — XD R F S5 53 USB BL N GPIB S 2%
FIH-45E, Y= F 22 ® National Instruments LabVIEW SignalExpress Y7 =7 Z2{#H L T,
RERE RO, R1F, BIOEENT N TIXLEHITITAE T, T X TOBSRITIR, AWz n=a
fa—v, F—&Z-uX 7 BIXOMHT A [ HEZ SignalExpress @ H it N —Tar OEE L — 3B L
TWET, A7 v arOERRTIL, FEHIZRE BB, IR, 5], VUIv b T AN BL =2 —WIiZk
HAT YT EFIRE . 200 UL EOBRER K2 TWET,

SignalExpress 1324 09 R_RTONF R A5k TE | BSOS ESFRMAEIC, B — 0 EEZRY 7k
T2 T A E T 2= RN L CT VAT HIENTEET, H— DA ¥ 72— R (280, HE OISR VB
ETDEMEINE B OISO AR 7 — & BRI T — & - aX o 7% HEET52ERT
R HICIUE LN T 526N TEET, INHT X TEFILO PC OEETHZENAIEETT,

A7 ar @ TimeView™ Modulation Domain Analysis PC Y 7 by =7 « 77— 32 (TVA3000) &1 4
HE AR DOYE— - arhr— LN ARRIZRY  PIER ROMATER RN T 7 ORINIZT TIT A ET,
TR, OB T AL =T OMIGIE, A BT ERLRIE U AL A LAN, Bluetooth J& i HA v’
7 VCO BIRE)GE R R B IR RIE T R COX A F I/ B8R T F 3, FlxiE.
FEREAET —F HHEAN A KT T7 (Fvara—T AL THDE005912) | £72 FFT O A
NRYM T TG TELTRRTEET, TimeView TIXIHIZ, 2705 08 A MG B E DL T A—
A DT HITZFE T, TimeView 1L, 4 Web 31k (www.tektronix.com) 235 30 H ORI AT IV E S
you—RTEET,

FCA3000, FCA3100, & & T MCA3000 ) —X -9 (v RA—b-21—H-7=a7)L
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EM C BB v
o s = S Vi
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L 2R 0 f 7 5 I T

BRERARIASHE
FERESENBRIRE, i 28 H A 5B I8 0 78 B 5/ UK AGIE 1 LR 28
IERVEREF EWM T ERE, Rk R 5 45 % 3 3 v J i 3 270 6 3K

FrEmE, ARl g S, T, VAU S 2 S KA E . 70
N7 b TR N i B S AT R R,V 4 L AR E

BFRAALRMEM. bl Rkl d:, WMy 5 L0 PSS ERARIC. EX7E f AT
BZH, WHE AT, TR ORBUE K AR B

B N\ S R R (E AN GG ) TR B LB TT, TIT B TV SR L%

XA &b CRLAG 23 $E 283 ) T n fy # s AN 08 e 12 28 S 11 e KBIUE {8

BT IT BB R o FLUR L T A T F R . SR BEL R R L s P 6 20 I N i B PR £
DDFRBAE 2074 6 SR BT FF I 247 A7

P8 IR |, WORATERE. WRIRBEAT B OBIR, LS4 N BT A
EEABERE, WUEHBEEE, WMo R &M RT .

EAEBRRRTRE

EAEZRIROFEFERAE,

EREFRRABE TR

TR ZER o A HCT 2225 7 i A AR IE 2B X RIS R, 5 2 B T b 1 3
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FEaHER

AT AV ARG ) EMC CREEARAED A RIFR bR

EMC &
EC —B 758 - EMC

& 2004/108/EC 48447 K HLRAFE A VEI 225K .
B -

EN 61326-1:2006 , EN 61326-2-1:2006: & . #6115 = A i B4 1 EMC 285K,
UM AL SRR, 4 1, A R

CISPR 11:2003,

IEC
IEC
IEC
IEC
IEC
IEC

61000-4-2:2001, gL PR PE
61000-4-3:2002. ARG DU 4
61000-4-4:2004,  HLAPREBEAS /5 R HLPLIE
61000-4-5:2001.,  HLYH 2k IR PUILHE
61000-4-6:2003.  f& PR ABTIAE 4
61000-4-11:2004,  Hi R BB A1 b P ik o

EN 61000-3-2:2006: 42 ¥t i Y5t £k 18 4
EN 61000-3-3:1995: i 5421k Besh Fl A A&

BRMBR R AR
Tektronix UK, Ltd.
Western Peninsula
Western Road
Bracknell, RG12 1RF

A EEREREAMH . 758 KK WM T R TR
BZBE SRR GERLN, 7R A o B b A 2 SR A48 S 2250
AR S EMmFIHEK EMC AR, N iR R B o D R

HES

oij

LALWITT & (WML AR B o~ ) TSI B

3

WKL A B B WM AEE B 10 Miz 0.1 Vpp EZERES, WHUHFETF IEC 61000-4-3 F1 IEC 61000-4-6

TR E X WG SHRER, RARRIREEETBHERREENZ, X3 +1 iz R,
PEREARYE C EH T 70%/25 TE3F A RBMEDL K 0%/250 4FFF H E b il B (IEC61000-4-11) .

BARI/#HE=—BEFH - EMC

R ACMA, 74 Radiocommunications Act (JLZRHEIE{EVE) fH % EMC 3 LN Ak

®m CISPR 11:2003. HBURAMESERSI&E, 41 1, A 2%, #KIE EN 61326-1:2006 F1 EN 61326-2-1:2006.

BRARW/HEZBRRE R

Baker & McKenzie

FCA3000. FCA3100 1 MCA3000 & 5I|HRZEATH P F it



Level 27, AMP Centre
50 Bridge Street
Sydney NSW 2000, Australia (38 KH|F)

ZEFEMH
InZ KINE

m CAN/CSA-C22.2 No. 61010-1:2004., . #HIASZEG = HBESHZEEEK. 1 #H59.

Vi

RERE

IREIR T g

Eoge ) &l
1 g - Belb= .

FBRERHA
Sl 7 i LR i A S8 PR ¢ AT il B9 AR RE . S A Dk Y P9 BB L A R A

7l o

7 i N A A R E PR BT AR
SR 1o KV Rs OB T R AR S rETG gt RSO SOl R BEAT T B e el
T G
VYRE 20 W HRAETE. ESRIEGR. RS A BB SR MG LS. A
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KA N £ E BNC ERCAE (V& T FCA3003. FCA3020. FCA3103 Fil FCA3120) ANiE H
e HEIE B ANiEH
= N =i
BEIESM

T U6 UE A RS 10 XIS B A DL R 2Kk
R VA
Ji] Bt AR 0 2K (0 )

AWM. 51 =K (2 HSP)
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2R M R .
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AlIE R NGRS (L) 2R, R N E AR 2 O o AEH T MCA3000
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WHE AN Auto (HF)) , WRBEEEERMGES, WmARESBaET) « ( WEEs, ik ESD
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B Numerical display (BUFEn) : UBSUBFHERERSEIEIE. SR
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CRWERAEM B AR B ) B AT ) e,
A B8 AT AR A S, DR A A IR R VR 280 N MEAS () A8 Ny
HOLD (f#%F) . FRI% T Hold/Run (RE:/184T) IHITT4R4: E % (GELD)
MR
W F AR 0, AT L% R Restart (FEFFEEN) FALEAT I E. X
%gﬁﬁﬁ%iﬁ,ﬁ%ﬁi%%%iﬁﬂﬁﬁMmmmﬁﬁ)ﬁﬁsmG
CRRID
[::] i Restart (FEHA30) #ZHI M EEIAE, KRG EFETNE. X7E
B NAT 5 A T S T B S i O R A K g s e D) A+
Restart 4547 H
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HMax: 10.000 041 96 MHz P=P: 0.79 Hz
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R RO RN CBRAESAT WD « 1 Mz BIfES: i1 50 @ M55 UAAER 5 Vpp
TrBAR SR FNAR T P MU AR T2 (R L

REMINRE

1.

#% N User Opt > Save/Recall >
Setup > Recall Setup > Default
CHPEm > fR4e/M > &
B> WHWE > BARE) 1
WH OInED XA E . X
BN /R Frequency (&)
=2

XN &

Bde 6. A EAL B BN B

1.

12

T Meas (Mll&E) LT IF Mea-

surement (&) SKH.,

A S BT 7 AR SR P R 3
I

Blhn, %&FE Period > Single > A
M > sk > A ml o
AN AR B .

Frequency A: HEAZ

1.000 OO0 000 37 m=

Umaxz: 4.947 U Umin:-4.952 U Vp-p: 3.900 W

( W12, MU &

Frequency A: Meas

1.000 000 005 76 w-

Measure function:

Period Pulse Totalize
Meas | ’ |
> Time Phase Volt

Period Single A: MEAS

0.333 90 ..

Umax: 2.784 U Umin:=2.589 U Up=p: 5.374 U
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LLITFF Math and Limits CEazfn
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2. ¥ Math > Math Off >
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B> (KkX+L) /M) o

3. EF L A -1 EE6,

4, RE ¥ F Save/Exit ({f47/iB
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I Math/Limit:
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Math/Limit > |
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Math/Limit:Math:Math:
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Frequency A: HOLD
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