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Preface

Product overview

This document contains the following information:
B Product warranty information (See page 3.)

B Product overview (See page 1.)

®m  Product documentation list (See page 2.)

= Important safety precautions to avoid injury and prevent damage to this
product or any products connected to it (See page 4.)

®  EMC (electromagnetic compliance), safety, and environmental standards with
which the instrument complies (See page 8.)

m  Electrical, power, and environmental requirements to use the product (See
page 12, Operating requirements.)

B Rear and front panel connectors description (See page 15.)
®  Front panel controls description (See page 19.)
® [Installation procedures (See page 18, Getting started.)

B Power on and power off procedures (See page 18.)

The Tektronix TSG4102A, TSG4104A, and TSG4106A RF Signal Generators
feature a frequency synthesis technique that provides low phase noise, agile
modulation, fast settling, and virtually infinite frequency resolution. These
instruments also include a dual baseband arbitrary waveform generator and
built-in support for digital vector modulation.

Each model has two front panel outputs with overlapping frequency ranges. The
front panel BNC output provides sine wave signals from DC to 62.5 MHz with an
adjustable DC offset, and amplitudes ranging from 1 mVyus to 1 Vrys. The front
panel Type N connector output provides AC coupled, sine wave signals from 950
kHz to 2 GHz (TSG4102A), 4 GHz (TSG4104A), and 6 GHz (TSG4106A) with
power levels ranging from —110 dBm to +16.5 dBm.
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Preface

Documentation

Table 1: Product documentation

Item

The following documents contain information specific to this product.

Purpose

Location

Installation and Safety Instructions
(this manual)

Provides safety and compliance information, basic

installation instructions, and connector descriptions.
This document contains information in English and

Russian.

Printed manual and also
available on the product
documentation CD and at
www.tektronix.com/downloads

User Manual

Provides product operation and application information.

Product documentation
CD and available at
www.tektronix.com/downloads

Specifications and Performance
Verification Technical Reference

Provides product specifications and performance
verification procedures for checking instrument
performance.

Product documentation
CD and available at
www.tektronix.com/downloads

Declassification and Security
Instructions

Provides information for sanitizing the product.

Available at
www.tektronix.com/downloads

Programmer Manual

Provides GPIB commands for remote access of the
instrument.

Product documentation
CD and available at
www.tektronix.com/downloads

Service Manual

Provides information about how to service the
instrument, including adjustment and removal
procedures.

Available at
www.tektronix.com/downloads

TSG4100A Series RF Signal Generators Installation and Safety Instructions



Warranty

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; c) to repair any damage or malfunction caused by the
use of non-Tektronix supplies; or d) to service a product that has been modified or
integrated with other products when the effect of such modification or integration
increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX 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.

[W4 — 15AUG04]
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Important safety information

Important safety information

This manual contains information and warnings that must be followed by the user
for safe operation and to keep the product in a safe condition.

To safely perform service on this product, additional information is provided at
the end of this section.(See page 6, Service safety summary.)

General safety summary

To avoid fire or personal
injury

Use the product only as specified. Review the following safety precautions to
avoid injury and prevent damage to this product or any products connected to it.
Carefully read all instructions. Retain these instructions for future reference.

Comply with local and national safety codes.

For correct and safe operation of the product, it is essential that you follow
generally accepted safety procedures in addition to the safety precautions specified
in this manual.

The product is designed to be used by trained personnel only.

Only qualified personnel who are aware of the hazards involved should remove
the cover for repair, maintenance, or adjustment.

This product is not intended for detection of hazardous voltages.

Use personal protective equipment to prevent shock and arc blast injury where
hazardous live conductors are exposed.

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.

When incorporating this equipment into a system, the safety of that system is the
responsibility of the assembler of the system.

Use proper power cord. Use only the power cord specified for this product and
certified for the country of use.

Do not use the provided power cord for other products.

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, make sure that the product is properly grounded.

Do not disable the power cord grounding connection.

TSG4100A Series RF Signal Generators Installation and Safety Instructions



Important safety information

Power disconnect. The power cord disconnects the product from the power
source. See instructions for the location. Do not position the equipment so that
it is difficult to operate the power cord; it must remain accessible to the user at
all times to allow for quick disconnection if needed.

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 apply a potential to any terminal, including the common terminal, that
exceeds the maximum rating of that terminal.

Do not float the common terminal above the rated voltage for that terminal.

The measuring terminals on this product are not rated for connection to mains or
Category II, 111, or IV circuits.

Do not operate without covers. Do not operate this product with covers or panels
removed, or with the case open. Hazardous voltage exposure is possible.

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

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

Disable the product if it is damaged. Do not use the product if it is damaged
or operates incorrectly. If in doubt about safety of the product, turn it off and
disconnect the power cord. Clearly mark the product to prevent its further
operation.

Examine the exterior of the product before you use it. Look for cracks or missing
pieces.

Use only specified replacement parts.
Use proper fuse. Use only the fuse type and rating specified for this product.

Wear eye protection. Wear eye protection if exposure to high-intensity rays or
laser radiation exists.

Do not operate in wet/damp conditions. Be aware that condensation may occur if
a unit is moved from a cold to a warm environment.

Do not operate in an explosive atmosphere.

Keep product surfaces clean and dry. Remove the input signals before you clean
the product.

Provide proper ventilation. Refer to the installation instructions in the manual for
details on installing the product so it has proper ventilation.

TSG4100A Series RF Signal Generators Installation and Safety Instructions 5



Important safety information

Slots and openings are provided for ventilation and should never be covered or
otherwise obstructed. Do not push objects into any of the openings.

Provide a safe working environment. Always place the product in a location
convenient for viewing the display and indicators.

Avoid improper or prolonged use of keyboards, pointers, and button pads.
Improper or prolonged keyboard or pointer use may result in serious injury.

Be sure your work area meets applicable ergonomic standards. Consult with an
ergonomics professional to avoid stress injuries.

Use only the Tektronix rackmount hardware specified for this product.

Service safety summary

The Service safety summary section contains additional information required to
safely perform service on the product. Only qualified personnel should perform
service procedures. Read this Service safety summary and the General safety
summary before performing any service procedures.

To avoid electric shock. Do not touch exposed connections.

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

Disconnect power. To avoid electric shock, switch off the product power and
disconnect the power cord from the mains power before removing any covers or
panels, or opening the case for servicing.

Use care when servicing with power on. Dangerous voltages or currents may exist
in this product. Disconnect power, remove battery (if applicable), and disconnect

test leads before removing protective panels, soldering, or replacing components.

Verify safety after repair. Always recheck ground continuity and mains dielectric
strength after performing a repair.

6 TSG4100A Series RF Signal Generators Installation and Safety Instructions



Important safety information

Terms in this manual

These terms may appear in this manual:

WARNING. Warning statements identify conditions or practices that could result

in injury or loss of life.

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:

B DANGER indicates an injury hazard immediately accessible as you read

the marking.

B WARNING indicates an injury hazard not immediately accessible as you

read the marking.

®  CAUTION indicates a hazard to property including the product.

When this symbol is marked on the product, be sure to consult the manual
to find out the nature of the potential hazards and any actions which have to
be taken to avoid them. (This symbol may also be used to refer the user to

ratings in the manual.)

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

A © + 4

CAUTION Protective Ground Earth Terminal .
Refer to Manual ~ (Earth) Terminal Chassis Ground Standby

TSG4100A Series RF Signal Generators Installation and Safety Instructions



Compliance information

Compliance information

EMC compliance

EC Declaration of
Conformity - EMC

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

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. EMC requirements for electrical equipment for measurement,
control, and laboratory use.! 2 3

CISPR 11. Radiated and conducted emissions, Group 1, Class A
IEC 61000-4-2. Electrostatic discharge immunity

IEC 61000-4-3. RF electromagnetic field immunity

IEC 61000-4-4. Electrical fast transient / burst immunity

IEC 61000-4-5. Power line surge immunity

IEC 61000-4-6. Conducted RF immunity

IEC 61000-4-11. Voltage dips and interruptions immunity

EN 61000-3-2. AC power line harmonic emissions

EN 61000-3-3. Voltage changes, fluctuations, and flicker

European contact.

Tektronix UK, Ltd.
Western Peninsula
Western Road
Bracknell, RG12 1RF
United Kingdom

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

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

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

TSG4100A Series RF Signal Generators Installation and Safety Instructions



Compliance information

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

Conformity — EMC m  CISPR 11. Radiated and Conducted Emissions, Group 1, Class A, in
accordance with EN 61326-1:2006.

Australia / New Zealand contact.

Baker & McKenzie

Level 27, AMP Centre

50 Bridge Street

Sydney NSW 2000, Australia

Safety compliance

This section lists the safety standards with which the product complies and other
safety compliance information.

EU declaration of  Compliance was demonstrated to the following specification as listed in the
conformity - low voltage Official Journal of the European Union:

Low Voltage Directive 2006/95/EC.

B EN61010-1. Safety Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use — Part 1: General Requirements.

U.S. nationally recognized = UL 61010-1. Safety Requirements for Electrical Equipment for Measurement,
testing laboratory listing Control, and Laboratory Use — Part 1: General Requirements.

Canadian certification @~ = CAN/CSA-C22.2 No. 61010-1. Safety Requirements for Electrical
Equipment for Measurement, Control, and Laboratory Use — Part 1: General
Requirements.

Additional compliances = IEC 61010-1. Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use — Part 1: General Requirements.

Equipment type  Test and measuring equipment.

Safety class  Class 1 — grounded product.

TSG4100A Series RF Signal Generators Installation and Safety Instructions 9



Compliance information

Pollution degree
descriptions

Pollution degree rating

Measurement and
overvoltage category
descriptions

Mains overvoltage
category rating

10

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.

B 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.

B 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.

B 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 2 (as defined in IEC 61010-1). Rated for indoor, dry location
use only.

Measurement terminals on this product may be rated for measuring mains voltages
from one or more of the following categories (see specific ratings marked on
the product and in the manual).

m  Category II. Circuits directly connected to the building wiring at utilization
points (socket outlets and similar points).

B Category IIl. In the building wiring and distribution system.

m  Category IV. At the source of the electrical supply to the building.

NOTE. Only mains power supply circuits have an overvoltage category rating.
Only measurement circuits have a measurement category rating. Other circuits
within the product do not have either rating.

Overvoltage category II (as defined in IEC 61010-1).

TSG4100A Series RF Signal Generators Installation and Safety Instructions



Compliance information

Environmental considerations

Product end-of-life
handling

Restriction of hazardous
substances

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

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 2012/19/EU 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.tekironix.com).

Perchlorate materials. This product contains one or more type CR lithium
batteries. According to the state of California, CR lithium batteries are
classified as perchlorate materials and require special handling. See
www.dtsc.ca.gov/hazardouswaste/perchlorate for additional information.

This product is classified as a monitoring and control instrument, and is
not required to comply with the substance restrictions of the recast RoHS
Directive 2011/65/EU until July 22, 2014.

TSG4100A Series RF Signal Generators Installation and Safety Instructions 11
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Operating requirements

Operating requirements

This section provides some electrical, environmental, and physical specifications
that you need to know to operate your product safely and correctly. Refer to the
complete product specifications in the 7SG4100A4 Series RF Signal Generator
Specifications and Performance Verification Technical Reference for additional
information. You can find this document at www.tektronix.com/downloads.

Specifications
Table 2: Power
Specification Model Description
Output power TSG4102A +16.5 dBm to —110 dBm (1.5 Vs t0 0.7 pVims)
TSG4104A +16.5 dBm (-2.5 dB/GHz above 3 GHz) V to =110 dBm
TSG4106A +16.5 dBm (-1.75 dB/GHz above 4 GHz) V to -110 dBm
Maximum All models 85 W
power
consumption
Source voltage All models 100 to 240 Vac £ 10% maximum (90 to 264 Ve RMS)
Frequency All models 50 /60 Hz
range
Table 3: Electrical
Specification Model Description
Amplitude (All models) Full specs: 1 uVms (+13 dBm to 47 dBm)
Derated specs: 1.00 to 1.25 Vips (+14.96 dBm)
External All models +1 Vinput for full deviation or 2 V to 5V pulse
analog
modulation
input (AM, FM,
oM)
External 1/Q All models 50 Qand £0.5 V (rear BNCs)
modulation
inputs
Timebase All models 0.5 t0 3.0 V, (-2 dBm to +13.5 dBm)

inputamplitude

12
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Operating requirements

Environmental ratings

Table 4: Environmental performance

Category Standards or description
Temperature Operating +5 °C to +40 °C (+41 °F to +104 °F)
range (as measured at the air intake vents on each side of the product)
Maximum Operating 80% from +5 °C to +31 °C (+41 °F to +87 °F) decreasing linearly to 50% at 40 °C (104 °F),
relative range RH, noncondensing
humidity (RH)
Altitude Operating 2000 meters (6562 feet)
range
Cooling Operating Maintain at least 5.1 ¢cm (2 inches) of clearance at the rear and sides of the instrument cabinet

when locating the instrument on a bench

Physical specifications

Table 5: Physical characteristics

Characteristic Standard

Dimensions Height 114.6 mm (4.51 in)
Width 214.5 mm (8.445 in)
Depth 347 mm (13.662 in)

Weight Net Approximately 4.6 kg (10.14 pounds)
Shipping Approximately 6.85 kg (15.1 pounds)

TSG4100A Series RF Signal Generators Installation and Safety Instructions
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Operating requirements

Preventative maintenance

14

Cleaning the exterior

A

Once per year, check the electrical performance of the instrument and verify that
the instrument is certified (calibrated).

Periodic cleaning reduces instrument breakdown and increases reliability. You
should clean the instrument as needed, based on the operating environment. Dirty
conditions may require more frequent cleaning than clean room conditions.

Clean the exterior surfaces of the instrument with a dry, lint-free cloth or a soft
bristle brush. If dirt remains, use a cloth or swab dampened with a 75% isopropyl
alcohol solution. A swab is useful for cleaning in narrow spaces around the
controls and connectors. Do not use abrasive compounds on any part of the
instrument.

CAUTION. Avoid getting moisture inside the instrument during external cleaning
and use only enough solution to dampen cloth or swab. Use a 75% isopropyl
alcohol solution as a cleaner and rinse with deionized water.

TSG4100A Series RF Signal Generators Installation and Safety Instructions



Connectors

Connectors

Table 6: Front panel connectors

The following figures and tables show and describe various connectors located
on the front panel and rear panel of the instrument.

@ Tekironjx TSG 4106A kv sigml Guusnins (000

pes

@ @ @ @ ()

= OJ0R0) ©

© @@ 3)
= OO0 0000 |[©0eEE

Front panel connectors

Description

BNC output. Active for frequency settings between DC and 62.5 MHz (93.75 MHz for the
TSG4106A). The amplitude may be set independently for levels from 1 pVrys t0 1 Vrws (—47
dBm to 13 dBm). This output is protected against externally applied voltages of up to £5 V.

Type N output. Active for frequency settings between 950 kHz and 2 GHz (TSG4102A),
950 kHz and 4 GHz (TSG4104A), and 950kHz and 6 GHz (TSG4106A). The output power
may be set from =110 dBm to 16.5 dBm (0.7 uVgrus to 1.5 Vrus).

Item

number Connector
1 LF Output
2 RF Output
3 USB

A USB connector allows you to connect an external memory device to the instrument for
data storage.

TSG4100A Series RF Signal Generators Installation and Safety Instructions 15



Connectors
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Rear panel connectors

i

Table 7: Rear panel connectors

Item Connector Description

1 AC power (input) Connect the unit to a power source through the power cord provided with the instrument.
The center pin is connected to the chassis so that the entire box is earth grounded. The
unit will operate with an AC input from 100 to 240 V¢, and with a frequency of 50/60
Hz. The instrument requires 85 W and implements power factor correction. Connect
only to a properly grounded outlet.

2 SYMBOL CLOCK This BNC provides a square wave synchronized to the symbol clock used in the
(output) modulation. The rising edge of this clock triggers the programmed event markers
associated with the arbitrary waveform.

3 EVENT (outputs) Three BNC outputs labeled #1, #2, and #3 are available for synchronizing external
instrumentation to programmable events within a generated arbitrary waveform. These
may be programmed, for instance, to mark the start of a frame, or a slot within a frame,
or the start of a synchronizing pattern in the waveform. One of the event markers may be
further programmed to control the RF power of the front panel output for the generation
of TDMA signals. Events are triggered on the rising edge of the symbol clock.

4 VECTORMOD IN | These BNC inputs enable external I/Q modulation. They accept signals of £0.5 V,
VECTOR MOD IN Q corresponding to full scale modulation, and have 50 Q input impedances. Both inputs
support signal bandwidths from DC to 100 MHz providing an RF modulation bandwidth
of up to 200 MHz.

5 VECTOR MOD OUT | These BNC outputs replicate the baseband I/Q modulation waveforms currently being
VECTOR MOD OUT Q used to modulate the RF. Both outputs have a source impedance of 50 Q and when
terminated into 50 Q, will generate a full scale output of £0.5 V.

6 ANALOG MOD OUT This output replicates the analog modulation waveform and has a 50 Q reverse
termination. When using the internal source for AM, FM, and @M, it provides a waveform
determined by the function and rate settings with an amplitude of 1 Vep into a high
impedance. During external analog modulation, this output mirrors the modulation
input. For Pulse modulation, the output is a 3.3 V logic waveform that coincides with
the gate signal.

16 TSG4100A Series RF Signal Generators Installation and Safety Instructions



Connectors

Table 7: Rear panel connectors, (cont.)

Item

Connector

Description

7

ANALOG MOD IN

External analog modulation is applied to this input. The input impedance is 100 kQ with
a selectable input coupling of either DC or AC (4 Hz roll off). For analog modulations
(AM, FM, ©M), a signal of £1 V will produce a full scale modulation of the output (depth
for AM or deviation for FM and ®M). It supports bandwidths of 100 kHz and introduces
distortions of less than -50 dB. For Pulse modulation types, this input is used as a
discriminator that has a fixed threshold of +1 V.

TIMEBASE OUT
(10 MHz 2 V)

The instrument also provides a 10 MHz output for referencing other instrumentation
to the internal timebase.

TIMEBASE IN (10 MHz
0.5 t0 3.0 V,y)

This input accepts an external 10 MHz reference. The external reference should be
accurate to at least 2 ppm, and provide a signal of no less than 0.5 Vpp While driving
a 50 Q impedance. The instrument automatically detects the presence of an external
reference, asserting the front panel EXT LED, and locking to it if possible. If the unit is
unable to lock to the reference, the LOCK LED is turned off.

10

LAN

The Ethernet uses a standard RJ-45 connector to connect to a local area network (LAN)
using standard Category-5 or Category-6 cable. It supports both 10 and 100 Base-T
Ethernet connection and a variety of TCP/IP configuration methods.

"

RS-232

The RS-232 port uses a standard 9 pin, female, subminiature-D connector. It is
configured as a DCE and supports baud rates from 4.8 kb/s to 115 kb/s. The remaining
communication parameters are fixed at 8 Data bits, 1 Stop bit, No Parity, with RTS/CTS
configured to support Hardware Flow Control.

12

GPIB

The GPIB (IEEE-488) communications port is for communications over a GPIB bus. The
instruments support the IEEE-488.1 (1978) interface standard. It also supports the
required common commands of the IEEE-488.2 (1987) standard.

TSG4100A Series RF Signal Generators Installation and Safety Instructions
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Getting started

Getting started

This section provides the following information:
B How to turn on and off the instrument.
= How the front panel functions.

Refer to the User manual for more detailed operation and application information.

Power on and power off procedures

After you have connected the power cord from the power source to the instrument,
you can turn the instrument on and off as follows.

Power on 1. Check that the power cord that is plugged into the power input of the rear
panel of the instrument is plugged into a properly grounded power outlet.

2. Press the power button on the instrument front panel and the instrument will
turn on.

Power off 1. Press the power button on the instrument front panel to turn the instrument off.

2. To remove power completely, disconnect the power cord.
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Getting started

Front panel controls

Layout and usage  The front panel elements shown below are described in the table that follows.

@0
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9
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Front panel
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IIpeaucioBue

Item Control element or

number group Description

1 Power button Press to turn power on or off. The power button has two modes: STANDBY and ON.

In STANDBY mode, power is only supplied to the internal timebase and the power
consumption will not exceed 20 W once the instrument is warmed up. In ON mode, power
is supplied to all circuitry and the instrument is on.

2 RF Press to turn RF signal output ON (LED light on) or OFF (LED light off). Only outputs that
are active for the current frequency setting will be accessible. If an output is set below its
minimum value it will be disabled and the LED light will turn off.

3 Adjustment knob Turn knob to navigate menus and adjust parameters.

4 Select keys Press to enter submenu (right arrow), return to main menu (left arrow), or to adjust the
underscore position when editing a parameter.

5 Preset Press and hold to recall default setup.

6 Setting Press to access the top menu.

7 Mod On/Off Press to turn modulation function ON or OFF.

8 Freq Press to adjust RF frequency.

9 Ampt Press to adjust amplitude.

10 Mod Press to access modulation menu.

11 G/n (dBuV) Press to select units (GHz, ns, nv, dBpv).

12 M/ (uV) Press to select units (MHz, s, pv).

13 Kim (mV) Press to select units (KHz, ms, mv)

14 Enter (dB(m)) Press to select units (Hz, s, dBm).

15 Numeric keypad Use these keys to enter numeric values for a variety of parameters.

16 Menu selection Use these buttons to select menu items on the screen.

buttons

Mpeaucnosue

20

B HACTOAIICM NOKYMCHTC COACPKATCA CICAYIOIINC CBCACHMUS.

lapanruitnas nadopmanus o m3genuto (CM. crp. 23.)
Onucanne m3nenus (Cm. ctp. 21.)
Crcok gokyMeHTanuu o npudopy (Cm. crp. 22.)

[IpaBuna TexHUKH 0E30MACHOCTH, KOTOPhIE HEOOXOIUMO COOIIONATh
BO M30CKaHUE TPAaBM, a TAK)KE MOBPESIKACHUIN JAHHOTO MPUOOpa U
MIOIKJTF0YaeMOT0 K HeMy obopynosanms (Cm. cTp. 25.)

CraHgapThl AJIEKTPOMAarHUTHON COBMECTHUMOCTH, O€30MacHOCTH U
MIPUPOJIOOXPAHHBIC CTAHAAPTHI, KOTOPHIM YIOBJICTBOPSET JaHHBIN MPUOOP
(Cm. cTp. 29.)
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OnucaHue nsgenus

m  TpeOoBaHUS K IEKTPUICCKUM XapaKTEPUCTHKAM, TUTAHUIO, a TAKXKE
TIPUPOAOOXpaHHBIC TPEOOBAHUS IJIS MCIIOIB30BAHUS JaHHOTO mpruoopa (Cwm.
ctp. 34, Venosus sxenmyamayuu.)

B Omnwmcanue pa3beMOB Ha 3anHel u nepenueit nanenu (Cm. ctp. 37.)
B OnucaHue SIIEMEHTOB yIpaBieHus Ha nepenHeil manenu (Cu. ctp. 41.)
B [Ipomenypsl ycranoBku (CM. ctp. 40, Ilpucmynas k pabome.)

m  [Ipomenypsl BKIFOUEHHUS U BhIKTIoueHus matanmst (Cm. cTp. 40.)

I'eneparopsr PU-curnanos Tektronix TSG4102A, TSG4104A u TSG4106A
HCTIONIB3YIOT TEXHUKY CHHTE3a 4acTOT, YTO 00ecleunBaeT HU3KUH yPOBEHb
(a3oBoro nryma, THOKOCTb MOAYJISILIMY, OBICTPOE YCTAHOBICHUE M MIPAKTUICCKU
OECKOHEUHOE Pa3peleHNe Mo YacToTe. DTH UHCTPYMEHTHI TaKKe BKJIIOUAIOT
TeHEepaTop CUTHAJIOB TTPOU3BOJIBLHOM (DOPMBI C TBOHHOM MOI0CON W BCTPOCHHYIO
MOAJIEPKKY HUPPOBOI BEKTOPHON MOAYJISIINH.

Kaxxmast Mmomens mMeeT JBa BBIXO/Aa HA TIEPETHEH MMaHeTH ¢ IMePEeKPLITHEM
YaCcTOTHBIX quana3oHoB. Brixon BNC Ha nepenHeii manenu obecreynBaet
CHHYCOUJIAJIbHBIE CUTHAJBI OT MMOCTOSIHHOTO TOKa 110 62,5 MI'1 ¢ perynupyembim
CMEIIEHNEM TIOCTOSTHHOTO TOKA M TNAMa30H aMIUIATYR OT 1 MBgp . 10 1 Bep .
BrixogHoli pazbem Tuma N o0ecrieunBaeT CBSA3b M0 NIEPEMEHHOMY TOKY MPU
MTOMOIIIH CUTHAJIOB cHHYyconnainbHOU Gopmbl oT 950 kI'1y mo 2 I'T'm (TSG4102A),
4TT (TSG4104A) m 6 I'Tm (TSG4106A) ¢ ypOBHSIMH MOITHOCTH B JHAITa30HE
ot —110 abm o +16,5 abm.
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[okymeHTauus

Tabnuua 8: [lokymeHTauusa no npudopy

Mo3unuus

HasHayeHue

Crenyromnye JOKyMEHTHI cofiepaT HH(pOpMaLnio, OTHOCAIIYIOCS K JaHHOMY
U3AETHIO.

Pacnonoxenune

WHCTpYKUMM No ycTaHoBKe U
TexHuke Be3onacHoCTH (aaHHoe
PYKOBOACTBO)

WHdopmauust o 6e30nacHOCTU U COOTBETCTBIM,
OCHOBHble MHCTPYKLMM MO YCTAHOBKe, a Takke onucaHne
pas3bemoB. B gokymeHTe npuBeaeHa MHopMaums Ha
aHITIMACKOM M Ha PYCCKOM Si3blKax.

PykoBOACTBO B HaneyaTaHHOM BUAE,
KOMMaKT-OUCK C AOKYMEHTaLMeN

no npubopy 1 cTpaHnua
www.tektronix.com/manuals

PyKOBOﬂCTBO nonb3oBartens

CoaepxuT MHOPMALMIO MO SKCTnyaTaLum 1
06CRyXnUBaHNIO U3AENMS.

[okymeHTaums no npubopy
AOCTYrMHa Ha KOMMaKT-AuCke,
a TaKke Ha Beb-cailte
www.tektronix.com/downloads

TexHM4YecK1e XapaKTepucT1km
W TEeXHUYECKOe PYKOBOLCTBO MO
MpoBepKe AKCMyaTaLMOHHbIX
napameTpoB

Cneuudmkalmm npogykTa v npouesypbl KOHTPONS
NPOU3BOANTENBHOCTY AN NPOBEPKM paboTbl npubopa.

[okymeHTauus no npubopy
AOCTYMHa Ha KOMMaKT-gucke,
a Takke Ha Beb-cailte
www.tektronix.com/downloads

WHCTpYKUMM N0 paccekpeynBaHmio U
6esonacHoCTU

WHdhopmaums o caHuTapHom obpaboTke usgenus.

JocTynHo Ha cailte
www.tektronix.com/downloads

ONeKTPOHHOE PYKOBOACTBO MO
NpOrpaMM1pPOBaHHI

Komanabl GPIB ansi yaanenHoro goctyna k npubopy.

HokymeHTauus no npubopy
[OCTYMHA Ha KOMMaKT-AMCKe,
a Takke Ha Beb-caiiTe
www.tektronix.com/downloads

PYKOBOACTBO Mo 0GCIyXMBaHMIO

WHdopmaLms o Tom, kak 06CnyxuBaTh NpuGop, BKoYas
MpoLeaypbl KOPPEKTUPOBKM U YAANEHMS.

JoctynHo Ha caiTe
www.tektronix.com/downloads

22
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FapaHTUA

Kopmiopanust Tektronix rapanTHpyeT OTCyTCTBUE B JAHHOM H3/ICIHHU 1e(HEKTOB B
Marepuanax U M3rOTOBJICHUH B TeueHue 3 (Tpex) JeT co AHs npruodpereHus. Eciu
B TEUCHUE TAPAaHTHHHOIO CPOKA B TAKOM H3/AEIHHU OynyT 0OHapYKeHBI Ae(hEKTHI,
kommanus Tektronix, mo cBoeMy BBIOOpPY, THOO YCTpaHUT HEUCIIPABHOCTH B
neGeKTHOM u3le/Inu Oe3 TOTOTHUTENEHON OTUIaTh 32 MaTepHaibl U HOTPaueHHOE
Ha peMOHT paboyee BpeMs, TMO0 MPOU3BEAET 3aMEHY HEHCIPABHOTO U3/EIHS
ucnpaBHbIM. KOMIIOHEHTHI, MOYJIM U CMEHHBIE YaCTH, UCIIONb3yEeMble
komnanueit Tektronix st paboT, BBIMOMHIEMBIX MO TAPAaHTUHU, MOTYT OBITh

KaK HOBBIMH, TaK U BOCCTAHOBJIEHHBIMHU C TAKHMH K€ KCILTyaTallHOHHBIMH
XapaKTEepPUCTHKAMH, KaK Y HOBBIX. Bce 3aMeHeHHbIe 4acTH, MOAYIN U U3ACTHS
CTaHOBSTCA COOCTBEHHOCTBIO KoMITaHuM Tektronix.

Jliist peanm3anuu paBa Ha 00CTy)KWBaHHUE B COOTBETCTBHH C TAHHOH rapaHTHEH
HEOOXOAMMO JI0 UCTEUSHUS TapaHTHITHOTO CPOKA YBEIOMUTh KoMmanuto Tektronix
00 obHapyxeHHU NedeKTa U BBITOTHUTh HEOOXOMUMBIE IS TPOBEACHUS
TapaHTHIHOTO 00CITy>KWBaHUS AecTBUA. OTBETCTBEHHOCTH 32 YIIAKOBKY M
JOCTaBKY HEUCIIPABHOTO M3/IENIUS B LIEHTP TAPAaHTUITHOTO 0OCITYKUBaHHS
komrianuu Tektronix, a Tak:ke MpeAoIUIaTa TPAaHCIOPTHBIX YCIYT BO3JIaraeTcs Ha
Bnanenbia. Kommanus Tektronix oruraunBaeT oOpaTHYO JOCTaBKY MCIIPABHOTO
M3IIENNS 3aKa34MKy TOJBKO B MpeNenax CTPaHbl, B KOTOPOH PacIoNokeH IIeHTP
rapaHTHHHOTO 00CITy)KMBaHUs. J[ocTaBka UCTIPABHOTO HM3JIENHUS 110 JTFOOOMY
JIpyroMy aJipecy JOJKHA OBITh OIIadeHa BIAAEINbIIEM H3/IeIHs, BKITFOUas BCe
pacxompl IO TPaHCHOPTHPOBKE, MOIUTHHBL, HAIOTH U JIIOOBIE JPyTHE PACXOIBI.

JlaHHas TapaHTHA HE PACIPOCTPaHsIETCs Ha ClIydau, Koraa nedeKT, 0TKa3 B
paboTe UM MOBPEXACHIE U3/IEIHS BBI3BaHbI HETIPAaBUIIbHOM KCIITyaTalueH,
XpaHeHueM Win obciyxuBanueM u3nenus. Komnanus Tektronix He o0s3aHa

[0 TAaHHOMY TapaHTHHHOMY 0053aTE€NILCTBY: a) UCTIPABIIATH IOBPEXKICHUS,
BBI3BaHHBIC JICHCTBUSAMHU JIIOOBIX JUII (KpoMe nHkeHepoB Tektronix) mo
yCTaHOBKE, PEMOHTY WJIH O0CITYKMBaHHUIO U3EIHs; 0) UCTIPABISATh MOBPEKACHUS,
BbI3BaHHBIEC HENPABUIIBHBIM HCIIOIB30BAaHUEM M3ETHS HIH ITOAKIIOUCHUEM

€ro K HECOBMECTUMOMY O0OPYIOBAaHUIO; B) UCIIPABISTH MOBPEXKICHUS WIH
HEMoJa/ KW, BhI3BaHHBIE NCIIOJIH30BAHUEM MaTEepHANIOB, HE PEKOMEH/IOBaHHBIX
Tektronix, a Taxke T) 00CIyKUBaTh U3AEIHE, MOIBEPrIIeecs] MOAU(PHUKALTUHI UITH
HMHTETPUPOBAHHOE B HHOE 000PY0BaHHE TAKUM 00pa3oM, 4TO 3TH JIEHCTBUSL
YBEIUYMIA BPEMsl WITH CIIOKHOCTD OOCITY)KUBAHHUS H3IEIHSI.
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24

JAHHAS TAPAHTUA ITPEJOCTABJISIETCA TEKTRONIX HA
JAHHOE U3AEJIME HA YCIIOBUAX 3AMEHBI JIFOBBIX JIPYTX
TAPAHTUI, JTAHHBIX SIBHO WJIN ITOJAPA3YMEBABILMNXCS.
KOMITAHUA TEKTRONIX U EE ITOCTABUIMKU OTKA3BIBAIOTCA
OT JIFOBbIX APYTMX [IOJIPA3YMEBAEMBIX TAPAHTHI1 TOBAPHOI'O
COCTOSAHUA NN ITPUT'OAHOCTHU ITPOI'PAMMEBI JUIA APYT'UX
LEJIEM. OTBETCTBEHHOCTbh KOMIIAHUU TEKTRONIX I10
JIAHHOMY TAPAHTUIMTHOMY OBSI3ATEJILCTBY OI'PAHUYMBAETCSI
TOJILKO PEMOHTOM WJIM 3AMEHOW JE®EKTHbBIX U3IEJINIA
3AKA3UYUKAM. KOMITAHHWA TEKTRONIX U EE ITOCTABIHIVMKU HE
HECYT OTBETCTBEHHOCTH 3A KOCBEHHBIN, CHELIM®UYECKUIA
WJIA KAKOM-JIMBO OIIOCPEOBAHHbINI YIIEPE JAXE B TOM
CJIIYUAE, ECJIM IPEACTABUTEJIN KOMITAHMM TEKTRONIX BbIJI
3APAHEE YBEJIOMJIEHBI O BOSMOXHOCTHU TAKOI'O YIIIEPBA.

[W4 — 15AUG04]
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Baxxnast nHpopmManus mo 6e30macHOCTH

BaxHas nHcopmauma no 6e3onacHOCTH

Hacrosmiee pykoBOACTBO COAEPKUT MH(POPMALIHIO U MPENOCTEPEKESHUS,
KOTOpBIE CIIeIyeT YUUTHIBATh MOJIb30BATENI0, YTOOB 00ecnednTh 6€30IacHyI0
9KCILIyaTaluio Npruoopa U NOANEP>KUBATh €ro B O€30I1aCHOM COCTOSIHHU.

HNudopmarus mo 6e30mmacHOMY 00CITY)KHBAaHHUIO TIPHOOPA COACPIKUTCS B KOHIIE
atoro pasaena.(Cm. ctp. 28, Ilpasuna no mexuuxe 6e30nacHOCMU NPU CEPEUCHOM
oocayrHcusanuL.)

O6wue npaBuna TeXHUKN 6€30NaCHOCTH

Hcnonp3yiite mpubOp TOIBKO OMUCAHHBIM cllocoOoM. Bo m3bekanne TpaBM, a
TaKXe MOBPEKACHUI JaHHOTO MPUOOpa U MOAKIIOYAEMOT0 K HeMy 000pyIoBaHuUS
HEO0X0OMMO COOMIONaTh CIEAYIOIINE TPAaBMUIa TEXHUKU OC30MaCHOCTH.
BranMarensHO npounTaiite Bce HHCTPYKUUU. COXpaHHUTE 3TO PyKOBOJACTBO IS
WCTIOJIb30BaHUs B OyAyIIeM.

CobironaiiTe Bce MECTHBIE U OOIIErOCYJapCTBEHHBIE HOPMBI 0€30IIacHOCTH.

Jyis mpaBUIIBHOM U 0€30MAaCHOM 3KCITyaTalluy MPUOOpa BaXKHO TTIOMUMO
M3JI0KEHHBIX B TOM PYKOBOJCTBE YKa3aHUH BBITIOIHATH TAKXKe OOMIETIPUHATHIE
MIPOTIeTyPHI OE30TIaCHOCTH.

K nucnionp3oBannio mpubopa JOIKEH JOMyCKaThCs TOIHKO OOYIEeHHBIN TIEPCOHAIT.

CHUMATh KPBINIKY JJIsl PEMOHTA, TEXHUUECKOTO O0CTY)KUBAHUS UITH PETyTUPOBKU
paspelaercs TOJIbKO KBaTH(DUIIMPOBAHHOMY TIEPCOHAITY.

OTOT pubOp HE TIpeIHaA3HAYCH IJIs1 OOHAPYKEHUS OITACHBIX HATIPSKCHHH.

[Ipu paboTte BOIM3M OMMACHBIX OTOJICHHBIX MPOBOIOB IO HAIPSKEHUEM
MOJb3YHTECH CPEACTBAMM MHIWBUAYaJIbHON 3aLIUTHI Ul IPEAOTBPALLICHUS
MOPAKEHUS ANEKTPUYECKUM TOKOM WJIU AYTOBBIM Pa3psioM.

Bo Bpems paboTsl ¢ mpruOOPOM MOXKET OTPEOOBATHCS JOCTYI K IPYTUM
KOMIIOHEHTaM cHcTeMbl. lIpoutuTe pa3zaensl 10 TEXHUKE 0€3011aCHOCTH B
PYKOBOJCTBax Io paboTe ¢ JpyriMH KOMIIOHEHTaMH U 03HAKOMBTECh C MEPaMHU
MIPEIOCTOPOKHOCTH U MPEAYIPERKACHUAMH, CBI3aHHBIMU C KCIUTyaTaluei
CUCTEMBI.

[Tpu BcTpanBaHUU 3TOTO OOOPYJAOBAHUS B CHCTEMY OTBETCTBEHHOCTh 32
0€301acHOCTh TaKOW CHCTEMBI HECET €€ COOPIITHK.

MoxapHasn 6e3onacHocTb  Wcnonb3yKTe COOTBETCTBYIOWMM WHYP NUTaHUA. TloxkiodeHne K MEKTPOCETH
n npeporBpalleHue TpaBM JOJDKHO BBIMIOJHATHCS TOJBKO ITHYPOM NUTAHUS, pa3pelICHHBIM K
HCIIOJIb30BAHUIO C JaHHBIM MPUOOPOM M CEPTUGHIUPOBAHHBIM JIJIsl CTPAHBI, B
KOTOPOH OyIeT POU3BOAUTHCS €0 KCILTyaTaIlHs.
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He ucnonp3yiiTe MOCTaBIsIEMBIA B KOMIUIEKTE ITHYP MUTAHUS C JPYyTUMHU
mpudopamu.

3asemnsiite npudop. IIpuGop 3a3emisieTcs uyepe3 MPOBOJ 3a3eMIICHHS IIHypa
nutanus. Bo n3dexanue mopakeHns IEKTPHISCKIM TOKOM TIPOBOJ 3a3eMIICHU
JIOJDKEH OBITh MOJKIIIOUEH K IUHE 3a3eMiieHus. [IpoBeprTe HamMuue 3aiuTHOTO
3a3eMJICHUS], IPEKAE YeM BBIIOJIHATH MMOJCOSANHEHHE K BBIXOAaM U BXOAAaM
npudopa.

He orcoenuusiiTe 3amuTHOE 3a3eMJIEHNE IIIHYpa MTUTAHUS.

OtknioyeHue nuTaHus. OTCOeTMHUTE MIHYP MUTAHUS MPUOOPa OT HCTOUYHHKA
nutanusd. CM. HHCTPYKINH IO Pa3MENICHUI0. YCTaHABINBAKWTE MPUOOP TAKUM
00pa3oM, 9TOOBI 00eCIEYUTh HOCTYI K IIHYPY JUIst OBICTPOTO OTCOEANHEHUS
B JI000€ BpeMsl.

I'IpOBemeTe AonyctuMmble HOMUHanNb! ansa Bcex pa3beMoB. Bo uzbexanne
BOCIUTAMEHEHUSI WM TIOPAKEHUS AIEKTPUUECKUM TOKOM IIPOBEPHTE BCE
JOITyCTUMbIEe HOMUHAJIBI U MapKUPOBKY Ha npudope. [lepen nmoncoennHennem
mpudopa MPOCMOTPUTE JOTIONHUTENbHBIE CBEIEHHUS 110 HOMUHAJIHHBIM
OTpaHUYEHHSIM, COllepKallrecs B PyKOBOACTBE MO IKCILTyaTallui Mpuoopa.

He monmasaliTe Ha pa3beMbl, B TOM YHCIIE HA pa3beM OOIIEro MpoBOAa,
HaNpsDKeHHE, TIPEBHIIIAIoNIee JOMyCTUMOE IS JaHHOTO TPrOopa HOMUHAIIEHOE
3Ha4YeHUeE.

[1naBaromuii moTeHNIMaN 00IEro pa3beMa He JOIKEH MPEBBIIaTh HOMUHAIBHOE
HanpsKeHHUe JUIsl 3TOTO pazbeMa.

WsmepurtenbHBIE KIIEMMBI HEe TIPeHA3HAYCHBI IS MIOIKITIOYEHHUS K IIEKTPOCETH U
uersiv kareropuit I, 1T wnu V.

He ucnonb3yite npubop €O CHATLIM KOXYXOM. DKcIutyararus mpudopa ¢
OTKPBITHIM KOXKYXOM MJIA CHSATHIMU 3aIIUTHBIMU MMAHEJISIMU HE JIOITYCKaeTCA.
MOo>kHO MonacTh NoJ IEUCTBUE OMACHOTO HAMPSKEHUS.

He npukacaiitecb K oroneHHbIM yyactkam uenu. He mpukacaiitecs K
HEHU30JIMPOBAHHBIM COCAMHCHUAM U KOMIIOHCHTAaM, HaXOAAIIUMCA IO
HaIIPsIKCHUCM.

He nonb3yitecb HeucnpaBHbIM NPM6OPOM. Eciu uMmeeTcst Mog03peHHe, 4To
npudOp MOBPEKACH, MEPEAANUTE €ro Uik OCMOTPa CHEIUANUCTY M0 TEXHUUESCKOMY
00CITy)KHBaHHIO.

OTKIIFOYUTE TIPUOOP B CIIydae ero MmoBpexaAcHus. He momb3yiiTech mpuoopom,
€CJIM OH TIOBPEXKJICH WM pa0oTaeT HeNpaBWiIbHO. B ciiyyae coMHeHMiA
OTHOCHUTENTFHO 0€30MacHOCTH MPUOOPA BBHIKIIOUUTE €r0 U OTCOSANHUTE IITHYP
nutanua. YeTko 0003HAUBTE MPUOOP IS IPEIOTBPALCHUS NaabHEHTIICH
9KCIUTyaTaluy.
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[epen ucnonszoBanuem ocMoTpute npudop. [IpoBeprre, HET M HA HEM TPEILUH,
U He OTCYTCTBYIOT JIU KaKHe-TH0O0 JeTaH.

I/ICHOJII)3YI>’ITC TOJIBKO PEKOMEH/IOBAHHBIC 3allaCHBIC YaCTH.

WUcnonb3yinte COOTBETCTBYHOWMI NNABKMIA NpegoxpaHuTens. K mpuMeneHnto
AOOITYCKAaIOTCA TOJIBKO MPEAOXPAHUTEIIN, TUIIBI 1 HOMHUHAJIBI KOTOPBIX
COOTBETCTBYIOT Tpe60BaHI/I$IM JJIA JaHHOT'O an/I60pa.

Monb3yiTech cpeAcTBaMU ANA 3alUThl 3peHUa. [Ipu HATUYMK UHTCHCHBHBIX
CBETOBBIX ITOTOKOB MJIM JIa3€PHOI'O U3JTYy4YCHUA HCHOHLSyfITe cpeacTtsa oJida
3alIUThI 3peH1/1;1.

He nonb3yiiTecb Nnpu6opom B yCNOBMUSX NOBBIWEHHOW BRAXHOCTU. [Ipu
NepeMCUICHNHN npn6opa U3 XOJIOAHOTI'O B TCILJIOC IMMOMCIIICHUE BO3MOXHA
KOHJEHCAaIHA.

He nonb3yiiTecb Npnbopom Bo B3pbIBOONACHbLIX Cpeaax.

He ponyckaiiTe nonagaHusa Bnarv 1 3arps3HeHunii Ha NOBepXHOCTL npubopa. Ilepen
YHCTKOM an6opa OTKJIIOUHUTE BCC BXOAHBIC CUT'HAJIBI.

ObecneybTe Hagnexawyro BEHTUNAUMI. JIOMOIHHUTEIbHbIE CBEICHUS 1O
obecIiedeHnIo Ha/IieKallel BeHTWIISIIAY P yCTaHOBKE PUOOpa CoMepIKaTcs B
PYKOBOJICTBE.

He 3akpsiBaiiTe oTBEpCTUS U LIETH, IpEAHA3HAYEHHBIE I BeHTUIsiuu. He
BCTaBJIsiTe Kakue-1100 MpeAMETHl B OTBEPCTHSI.

Ob6ecneybTe GezonacHble paboyne ycnoBuA. YcraHaBiIUBailTe MPHOOP TAKUM
00pa3oM, 4T00kI OBLITO YAOOHO HAONIONATh 32 AUCIIIEEM W WHAUKATOPAMH.

N3beraiiTe HEMIPaBUIIEHOTO WIIH MTPOAOIDKUTEIFHOTO UCTIONB30BaHUS KIIaBHATYD,
yKa3zareJiel U KHOIOYHbBIX MaHene. HempaBuibHOE WM TPOJOIKUTENBHOE
HCIIOJIb30BAHUEC KJIAaBUATYPhbI WJIN YKa3aTCJid MOXKCT IIPUBECTU K cepbe3H0171
TpaBMe.

ObecnieysTe COOTBETCTBHE paboveii 30HBI )PrOHOMUYECKHM CTAaHAAPTaM.
Jns mpeAoTBpalleHns TyHHEJIBHOTO CHHAPOMA TPOKOHCYIBTUPYHTECH CO
CIIELMAJIUCTOM I10 3PTOHOMHUKE.

Hcmonp3yiiTe TONBKO cToeuHOe Kperutenne Tektronix, mpemHa3sHadeHHOE IS
3TOTO M3ZENus.

TSG4100A Series RF Signal Generators Installation and Safety Instructions 27



Baxxnast napopmMayst mo 6€30macHOCTH

I'Ipanma No TeXHUKe 6e30NacHOCTH npu cepsucHOM 06C11y)KVIBaHVIM

Pasnen «llpasuna no mexnuxe 6e30nacnocmu npu CepBUCHOM OOCIYHCUBAHUUY
CONIEP)KHT JOTOHUTENHHYIO HH()OPMAIHIO 0 OE30TIaCHOM OOCITYKHBAaHUH
npubopa. K oOciaykuBaHHIO yCTPOWCTBA JOKEH JIOMYCKAThCS TOJIBKO
KBaTH(DUIUPOBAHHBIN TiepcoHaNt. [Ipexie yeM BBIMOMHATH KaKHe-TH00
MPOIIEAYPHI IO 00CITYKHBAHUIO, 03HAKOMBTECH C «[Ipasunamu no mexuuxe
bezonacnocmu npu cepsucHom oocayxcusanuuy u « Oouumu nPasULAMU MEXHUKU
bezonacHocmuy.

Bo n3b6exaHve nopaxeHus anNeKTPU4ECKUM TOKOM. He mpukacaiiTech K OrOJI€HHBIM
KOHTaKTaM pa3bEMOB.

He BbInonHsiiTe onepauuu no o6CNyXUBaHMIO B OAUHOYKY. [Ipu oOcyKMBaHUM
WM HaCTPOWKE BHYTPEHHUX YacTel mprubopa paaoM TOKEH HaXOIUThCS
YeJIOBEK, CIIOCOOHBIN 0Ka3aTh MEPBYIO MOMOILB M BBITOIHUTH PeaHUMaLMOHHBIE
MEpONPHSTHUSL.

OtcoeamHuTe nuTaHne. Bo mn3bekaHue MOPaKEHMs DIEKTPUUECKHM TOKOM
nepes] CHATHEM KPBIIIEK U KOXKYXOB JJIs1 00CTYKMBaHHUS BBIKITIOUaiiTe mpuodop
U OTCOECOUHSIUTE €r0 OT CETH.

Mpu o6cnyxmBaHUK Npubopa ¢ BKNOYEHHLIM NUTaHUEM NPUMUTE HeobXoaUMble
Mepbl MPeAOCTOPOXHOCTU. B mpubope MOTyT IPHCYTCTBOBATh OTACHBIC
HaIpsKCHUA U TOKU. Hpemz[e YEM CHHUMATh 3allilUTHBIC MTaHEC/IN, ITPOU3BOANUTH
naﬁKy WJIK 3aMCHY KOMIIOHCHTOB, OTKJIFOUUTC IMUTAHUEC, U3BJIICKUTC GaTapero (HpI/I
(M¥ HaJ'II/I‘{I/II/I) " OTCOCOAUHUTE NCIBITATCIIbHBIC BBIBOIbI.

MpoBepbTe 6e30nacHOCTL Nocne peMoHTa. Ilocie peMoHTa BCEra MpoBEPSiTe
L[EOCTHOCTD 3a3eMJICHUS U TUAIEKTPUUECKYIO TIPOYHOCTb.

YcnoBHble 0603HaYeHMsA B AAHHOM pykoBoAacCTBe

28

Hwxe mpuBOAUTCS CITUCOK YCIOBHBIX 0003HAYEHHU, UCTIONB3YEMBIX B JAHHOM
PYKOBOZCTBE IO IKCILTyaTaIlH.

MPEAYTNPEXOEHUE. [Ipedynpexcoenus o Oelicmeusx u ycrousix,
NPeOCmasAIOWUX Yepo3y 015 HCUSHU UTU CHOCODHBIX HAHeCmU 8ped 300P08bI0.

OCTOPOXHO. IIpedocmepedicenuss 0 0elicmausx u yCioeusx, CROCOOGHbIX
npugecmu K noSpexcoeHur0 OaHH020 npubopa uiu 0pyeo2o 0bopyoosans.
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Wudopmanust 0 COOTBETCTBHU

CvMBOnbI U YCNOBHbIE 0603HaYeHUs Ha npubope

Huoxe MMPUBOAUTCA CITMCOK BO3MOXXHBIX 0003HaUYEeHUT Ha an/I60pe.

B O6o3nauenne DANGER (OITACHO!) yka3pIBaeT Ha HETIOCPEICTBEHHYIO
OIAaCHOCTb TTOJYYEHHS TPABMBI.

B O6o3nauenne WARNING (BHUMAHMUE!) yka3siBaeT Ha BO3MOXHOCTh
MOTYYEHUs TPaBMBbI IIPH OTCYTCTBUU HETIOCPEICTBEHHOW OMACHOCTH.

m  O6o3naueane CAUTION (OCTOPOXHO!) yka3biBaeT Ha BO3MOXKHOCTh

MOBPCKACHUA JaHHOT'O an/I6opa " APYyTroro uMymieCTaa.

Ecnu aToT cMBON HaHeceH Ha NpuBop, 06paTuTeCch K PyKOBOLCTBY

A NS BbISICHEHWS! XapakTepa NOTEHLManbHOM onacHOCTM U Mep Mo ee
NpefoTBpaLLeHNto. (3TOT CUMBOM MOXET TakKe UCMONb30BaTbCs NS YKasaHus
Ha HOMUHAIbHbIE 3HAYEHNs B PYKOBOACTBE.)

Huxe MNPpUBOAUTCA CIIMCOK CUMBOJIOB Ha an6ope.

A @ + 4

CAUTION Protective Ground  Earth Terminal .
Refer to Manual {Earth) Terminal Chassis Ground Standby

UHdropmanmsa o cooTBeTCTBUM

B HacrosimeMm pazzaesne NpUBOASTCSA CTaHAAPTHI JIEKTPOMarHUTHOM
COBMECTHMOCTH, 0€30IaCHOCTH ¥ PUPOAOOXPAaHHBIE CTAHAAPTHI, KOTOPBIM
YAOBIIETBOPSIET AaHHBIH MPUOOP.

CooTtBeTtcTBUE TpGGOBaHMﬂM no 3HeKTp0MaFHVITHOl7I COBMEeCTUMOCTHU

3aaBneHne o  Ortsedaer TpeboBarusam nupektussl 2004/108/EC mo smekTpoMarHuTHON
COOTBETCTBMM CTaHAApPTaMm COBMECCTHUMOCTH. HpOBepeHO Ha COOTBCTCTBHUEC NEPCUNCIICHHBIM HHKE
EC — anekTpoMarHuTHas  CTanaapram (xax ykazano B Official Journal of the European Communities):

COBMECTUMOCTL EN 61326-1. TpeGoBanust O MEKTPOMArHUTHONH COBMECTUMOCTH JIJISt
KOHTPOJIbHO-U3MEPHUTENHLHOTO U J1a00paTOPHOTO 31eKTpoobopyaoBanus. 1 2 3
®  CISPR 11. O0puHBIC M HaBEIEHHBIC H3TYICHUS, TpyIa 1, Kmace A.
®  JEC 61000-4-2. 3amunieHHOCTh OT AIIEKTPOCTATUUECKUX Pa3psI0B
®  JEC 61000-4-3. 3amuiesHoCcTh OT BLICOKOYACTOTHEIX ITOJIEH

m  JEC 61000-4-4. 3amunieHHOCTh OT HNEPENagoB U BCIUIECKOB HAPSKCHUS

®  JEC 61000-4-5. 3amumieHHOCTh OT CKAYKOB HAPSKEHUS B CETH MTUTAHUS
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WHubopmaryst 0 COOTBETCTBUU
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3asBneHue o
COOTBETCTBUU
cTaHpapTam Ans

ANeKTpoMarHMTHas
COBMEeCTUMOCTb

IEC 61000-4-6. 3amuIineHHOCTh OT HaBEAECHHBIX BLICOKOYACTOTHBIX IIOMEX

IEC 61000-4-11. 3amuiieHHOCTh OT MOHWKEHHS U TPONalaHus HalpsHKeHUs
B CETH MUTaHUSA

EN 61000-3-2. T'apMoHHMYECKHE U3IYUYCHHS CETH IIEPEMEHHOIO TOKa.
EN 61000-3-3. l3mecHenust HanpspkeHus!, QIyKTyalud ¥ (pIuKep-IIyM.

KoHTakTHbIN agpec B EBpone.

Tektronix UK, Ltd.

Western Peninsula

Western Road

Bracknell, RG12 1RF

United Kingdom (BenukoOputanusi)

I'Ipmﬁop npegHasHavyeH ana Ucnonb30BaHUA TOMBbKO B HEXUITbIX NOMELLEHUAX. I'Ipm MCNONb30BaHNN B XUNbIX
NOMELLEHNAX CneayeT yunTbiBaTh, YTO I'Ipl/l60p MOXET OblTb MCTOYHMUKOM ONEKTPOMarH1THbIX NOMex.

Mpy NoaknioYeHn 06opySOBaHMS K TECTUPYEeMOMY OBBEKTY MOTYT NOSIBUTLCA M3NY4YeHus, NPEBbILLatoLLmMe
YPOBHMU, YCTAHOBMEHHbIE JaHHbIMU CTaHAAPTaMM.

[ins obecneyenns cOOTBETCTBUS nepevncneHHbIM ctaiaaptam no C-)J'IEKTPOMaFHVITHOI;l COBMECTMMOCTU cneayeTt
MCNONb30BaThb BbICOKOKAYECTBEHHbIE 3KPAaHUPOBAHHbIE kabenu.

COOTBETCTBYET CIEAYIONIEMY CTAHIAPTY SICKTPOMATHUTHON COBMECTUMOCTH JIJIS
paarokoMMyHHKaluil B cootBeTcTBUM ¢ ACMA:

. m  CISPR 11. OObuHBIC U HaBEJCHHBIE U3TYYCHNUs, Tpynmna 1, kimacc A, B
Asctpanuun/HoBon 3enangum —

cootBeTcTBHHU ¢ EN 61326-1:2006.

KoHTakTHbIN appec B ABcTpanum | HoBoi 3enaHgum.

Baker & McKenzie

Level 27, AMP Centre

50 Bridge Street,

Sydney NSW 2000, Australia (ABcTpanmsi)
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Wudopmanust 0 COOTBETCTBHU

CooTBetcTBUE Tp960BaHVIF|M No TeXHMKe 6e30NacHOCTH

B aTom paznene nepeducieHbl CTaHAapThl 0€30MaCHOCTH, KOTOPBIM COOTBETCTBYET
puodop, a TaKXke Apyras nHpopMarus o 6€30MacHOCTH.

3aaBneHne o  IIpoBepeno Ha coorBercTBHE cieayroniemy cranaapty (Official Journal of the
cOOTBeTCTBUM cTaHpaptam  European Union).
EC: Hu3koBONbLTHOE

Hupexkrusa 2006/95/EC 110 HU3KOBOJIBTHOMY 00OPYIOBAHHIO.
obopyaoBaHue

m  EN 61010-1. Be3onacHOCTb 3IEKTPUUECKOTO 000PYIOBaHUS I U3MEPEHHS,
yIpaBieHHs 1 1aboparopHoro npumeneHus. Yacte 1. OOmue TpedoBaHus.

MepeyeHb ucnbiTaTeNbHOM ® UL 61010-1. be3onacHOCTh 3JEKTPUYECKOTO O0OPYIOBAHUS TSI U3MEPCHUS,
na6oparopuu, yrpaBlieHus U 1aboparopHoro nmpuMenenus. Yactp 1. OOmue TpedoBaHusl.

pencteutenbHbIN B CLUA

CeupgetenbctBo, = CAN/CSA-C22.2 No. 61010-1. be3onacHOCTb 3IE€KTPUUECKOTO
neicTBuTenbHoe B KaHage 000pya0oBaHHs U1l K3MEPEHHS, YIIPABICHHS U JTA00PaTOPHOTO MPUMEHEHHSI.
Yacte 1. O6mue TpedoBanusl.

ONMONHUTENbHbLIE m  JEC 61010-1. be3omacHOCTE 3IEKTPUYECKOr0 OOOPYIOBaHHUS IJI1 H3MEPEHNS,
p py. p
CTaHAapThbl yIpaBieHus u Jadoparoproro nmpuMeHeHus. Yacts 1. O0mue TpeboBaHuUs.

Tun o6opygoBanma  TecToBO€ M M3MEpUTENBEHOE 00OPYNOBAHHE.

Knacc besonacHocty  Kiacc 1 — 3a3emnenssiii mpubop.

OnucaHue cteneHen  CremeHb 3arpsi3HEHHS, BOZMOXKHOTO BOMU3W prOopa u BHYTpH Hero. OOBIYHO
3arpsA3HeHNa  CUMTACTCH, YTO MapaMeTPh CPE/Ibl BHYTPH mpubopa Te Ke, YTO U CHAPYXKH.
[Tpubop momKeH UCTIONB30BATHCS TOIBKO B Cpefie, MapaMeTphl KOTOPOH MOIXOSAT
JUISL €70 DKCIUTyaTalluu.

®  CreneHs 3arpa3HeHust 1. 3arpsi3HEHUsT OTCYTCTBYIOT WU SBISIOTCS CyXUMHU
1 HenmpoBosmuMU. [IpubophI JaHHOH KaTeropun 0OBIYHO 3aKITFOUEHBI B
TePMETUYHYIO 00O0JIOUKY WJIM YCTAHABIMBAIOTCS B YUCTHIX TIOMEIICHUSX.

B Creness 3arpsa3HeHus 2. OOBIIHO IPUCYTCTBYET TOIBKO CYX0€ HETIPOBOIAIICE
3arpsi3HeHue. HoTrma MoXeT HaOItoIaThCsl BPEMEHHAS TPOBOIUMOCTb,
BBbI3BaHHAS KOHJeHcanuel. Takue yCIoBHs TUITHMYHBI TS KUIIBIX U pabOuuX
nmoMelneHniH. BpeMeHHas KoHIeH canus HabmoIaeTcsl TOBKO B TEX CITydasX,
Korma npubop He paboTaer.
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CreneHb 3arpA3HeHunna

Onucanue kateropun
U3MepeHus U
nepeHanpskeHUs

Kateropus
nepeHanpsiKeHUs ceTu

Crenens 3arpsa3HeHus 3. ToxompoBozsiiee 3arpsA3HEHUE UIH CYyX0€
HETPOBOJIAIIEE 3arpSI3HEHUE, KOTOPOE MOXKET CTaTh TOKONPOBOSIIUM BBUIY
0XKU/1aeMOM KOHIEHCAIIMH. DTO XapaKTEepPHO JIS 3aKPBITHIX MOMEIEHHH,

B KOTOPBIX HE BEIETCSA KOHTPOJIb TEMIEPATypbl U BIaXKHOCTH. MecTo
3aLIUILICHO OT MPSIMBIX COJIHEYHBIX JTy4eH, 0K U BETpa.

Crenenp 3arps3HeHus 4. 3arps3HeHHs, 00NafaroIIne MOCTOSHHON
MIPOBOAMMOCTHIO (TIPOBOMASINAS ITBUTH, BOAA WIIA CHET). TUITHMYHBIC YCIOBHS
BHE IIOMEILCHUS.

Crenens 3arpsa3nenus 2 (cornnacHo IEC 61010-1). Paccuntano Ha HCTIONBE30BaHUE
WCKITIOUUTENEHO B CYXHX TTOMEIICHHUSX.

M3mepuTenbHbIe KIEMMBI JaHHOTO MPUOOpa MOTYT HCIIONIB30BAThCS LIS
W3MEpEHHS CETEBOTO HATPSHKEHHSI OTHON MITH HECKOJBKUX U3 TIEPEUNCIICHHBIX
HIDKE KaTeropuil (CM. HOMHUHAJIbHBIC 3HAYCHUs, YKa3aHHbIE Ha PUOOpe U B
PYKOBOJZICTBE).

Kareropus 1I. Lenu, noakitouaeMble HENOCPEACTBEHHO K MPOBOJIKE 3aHUHN B
TOYKAX MOIKITIOYCHUS (PO3ETKH H T. 11.).

Kareropus II1. B npoBojike 1 pacipeaenuTeNbHbIX cUCTeMaXx 3aHuM.

Kareropus IV. V¥ ucTOUHUKOB MUTaHUS 3JJaHUMN.

[TPUMEYAHUE. Tonvko yenu cemeoco numanus UMeiom Kame2opuro
nepenanpsicenus. Kamezopuro usmepenuss umerom moawvko usmepumenvhvie
yenu. [pyeue yenu npubopa He umeiom Kame2opuil.

Kareropus nepenanpsioxenus 11 (cornacuo [EC 61010-1).
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Wudopmanust 0 COOTBETCTBHU

MpaBuna oxpaHbl OKpyXaloliei cpeabl

B sToM paszene comepikarcs CBEIEHHS O BIUSHUM NPUOOpa Ha OKPYKAIOIIYTO
cpeny.

Ytunuzauua npubopa no  Ilpu yrunusanum npubopa u €ro KOMIHOHEHTOB HEOOXOIMMO COOMIONATH
OKOHYaHMK CPOKa CNyXObl ~ TMPHUBCACHHBIC HIKE NPABUIIA.

Ytunusauus o6opyaoBanus. Ilpu M3roTOBIEHHH 3TOTO MPHOOPA KCITOIB30BAHCH
MPHUPOJHBIE pecypchl. [Ipubop MOXKeT colepKaTh BEIECTBA, OMACHBIC IS
OKpY>KaroIIel cpelbl U 30POBBS JIIOEH B CITydae ero HepaBUIIbHOMN yTHINU3aIluN
10 OKOHYAHHH CpOKa CIy)Obl. Bo m3bexkanue momnaganus HoA00HBIX BEIIECTB

B OKPY>KAIOIIYIO CPeIy U JJIsl COKpAIlEHUs PAcXoa MPUPOTHBIX PECYpPCOB
pEKOMEHIYeTCS YTHIIM3UPOBATh AHHBIN MPHOOp TaKuUM 00pa3oM, YTOOBI
00ecTIeynTh MaKCUMAJILHO TTOTHOE TTOBTOPHOE HUCITOJIE30BAHUE €0 MaTepHaIoB.

OTOT CUMBON 03HAYaeT, YTO AaHHbI NpUbop COOTBETCTBYET TPebOBaHUAM
EBponeiickoro cotosa, npueefeHHbIM B anpekTuBax 2012/19/EU n 2006/66/EC
00 yTUnmu3aLum anekTpu4eckoro u anekTpoHHoro obopynosanus (WEEE) n
3NeMeHTOB NuTaHus. CeefeHust 06 yCnoBWsX yTUNM3auum cM. B pasaene
TEXHUYECKON NOAAEPXKM Ha Beb-yane Tektronix (www.tektronix.com).

Martepuansl, cogepxalyue nepxnopar. DTOT NpuOOpP COAEPKHUT OIUH

WIIN HECKOJIBKO JIMTHUEBBIX akKyMylnsiTopoB Turna CR. B coorBercTBHM

¢ 3aKoHOzaTeNnbCTBOM InTara Kammudoprns murnessie akkymynstops! Tia CR
BXOZAT B CIIUCOK MaTEpPHaoB, COAEPXKALIUX MEPXIIOpat, U TpeOyroT 0codoro
oOpamienusi. J[omomHUTENbHBIE CBEACHUS COAEPKATCA Ha BeO-CTpaHUIIe
www.dtsc.ca.gov/hazardouswaste/perchlorate.

OrpaHuyeHne  JlaHHOe M3/ie7ME OTHOCUTCS K KOHTPOJILHO-U3MEPUTENBHBIM IPHOOpaM U
MCMONb30BaHUSA OnacHbIXx  He moxmanaet nox aeiictBue Jupextussl 2011/65/EU no orpanndeHu:o
BelecTs  HCHOJB30BAHHS OMACHBIX BEICCTB B YICKTPOOOOPYIOBAHIH H JICKTPOHHOM
o0opymoBaHuH BILIOTH a0 22.07.14
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YcnoBusI SKCILUTyaTaluu

YcnoBusa akcnnyartauuu

B HacrosmeM pasnene coaepKaTcs HEKOTOPhIE AIIEKTPUIECKHE,
MPUPOJIOOXPAHHBIC M (PU3NICCKUEC TEXHUUSCKHUE XapaKTEPUCTUKU, KOTOPHIC
HEOOXOINMO 3HATh, YTOOBI 0€30IIACHO M MPABHIILHO IKCIUTYaTHPOBATh MPHUOOP.
JononHuTenbHas nHbopMaIys U TEXHUUCCKHE XapaKTePUCTUKH MPOJAYKTa
MPUBEACHBI B TIOKYMEHTE « TexnuuecKkue Xapaxmepucmuky u mexuuieckoe
PYKOBOOCHBO NO NPOGepKe IKCNIYAMAYUOHHBIX NAPAMEMPO8 2eHEPAMOPO8
paououacmomuwix cuenanos cepuu TSG4100A4». JIOKyMEHT MOXHO 3arpy3uTh Ha
cTpanune www.tektronix.com/downloads.

TexHU4eckne XapaKTepUCTUKM

Tabnuua 9: Mutanne

TexHuyeckue

xapaktepuctuku  Mopgenb Onucanue

BbixoaHas TSG4102A Ot +16,5 gbm 5o —110 gbwm (0T 1,5 By . 80 0,7 MKBgp 1s)

MOLLHOCTE TSG4104A OT +16,5 ABM (2,5 A/ Bbiwe 3 [Ty B 20 110 ABM
TSG4106A Ot +16,5 obm (-1.75 gb/ITy Bbiwe 4 Ty) B o —110 gbm

MakcumanbHoe Bce mogenu 85 Bt

3HepronoTpebnexue

HanpsixeHue Bce mopenu Ot 100 8o 240 Byep . = 10 % makcumym (0T 90 go 264 Be, - CPp. kB.)

[unanasoH yactor  Bce mogenu 50/60 'y

Tabnuua 10: AnekTpuyeckme xapakTepUucTUKu

TexHuyeckue
Xapaktepuctuku Mogenb Onucanue
Amnautyga (Bce mopenu) MonHble xapaktepuctuk: 1 MkBg, . (0T +13 obm go -47 gbm)
MoHwxeHHble xapaktepuctuki: oT 1,00 go 1,25 By, . (+14,96 obm)
Bxop ons Bce mopenu Bxoa £1 B 4ns nonHoro oTknoHeHus unv ot 2 B go 5 B umnynbCHbIn
BHELLHEN
aHanoroBoil
mogynsauum (AM,
FM, ®M)
BHewwuHure Bxoabl  Bce mogenu 50 Om u £ 0,5 B (3agHue BNC)
moaynsauum 1/Q
BxopHas Bce mopenu o1 0,5 00 3,0 Bpasax (0T -2 aBM go +13,5 obm)
amnnuTyna
BPEMEHHOM
pa3BepTKM
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YCi10BHs SKCIUTyaTaluu

MokasaTenu ycnosuin akcnnyarauum

Tabnuua 11: Xapakrepuctuku cpeabl

Kateropus CTaHaapTbl MNK onucatue
Temnepartypa Mpw pabote Ot 5 p040°C
(n3mepeHue Ha BO3ayx03abOpHbIX OTBEPCTUAX HA KaXaOoW CTOPOHE M3Aenus)
MakcumanbsHas Mpw pabote 80 % ot +5 o +31 °C ¢ nuHemnHbIM noBbiweHnem 8o 50 % Ha 40 °C, oTH. Bn., 6€3 KoHaeHcaL U
OTHOCMTENbHAs
BNaXHOCTb
BbicoTa Hap Mpw pabote 2000 m
YPOBHEM MOPS
OxnaxgaeHve Mpw pabote MoaaepxvBaThb 3a30p He MeHee 5,1 cM c3agm 1 no 6okam NpubopHOro Wwkada Npu pasmeLLeHun

npubopa Ha cTeHfe

®usnyeckue XapPaKTepPUCTUKHN

Tabnuua 12: MabapuTtbl U Macca

Xapakrepuctuka CraHpapt

labapuTsl BbicoTa 114,6 Mm
[UnpwHa 214,5 Mm
rnybuHa 347 mm

Macca HetTo Okono 4,6 kr
[ocTaBka Oxono 6,85 kr
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YcnoBusI SKCILUTyaTaluu

MpodhmnakTuyeckoe obcnyxmBaHme

36

Oumnctka BHELWHMX
noBepxXHOCTeN

A

OnuH pa3 B roll MPOBEPUTH JCKTPHUCCKUE XapPAKTEPUCTHKH Mprbopa u
yOeIUTHCS, ITO TIPHOOP cepTUHUIUPOBAH (OTKATHOPOBAH).

[lepronuyeckas OYUCTKA MOHMKAET BEPOSTHOCTH OTKA30B MpHOOpa H
YBEIMYUBACT €ro Halle)kKHOCTh. OUYUCTKY MpuOopa cieayeT BBIIONHATE B
COOTBETCTBHUU C BHEIIHUMH YCIOBUSIMU €TI0 SKCIUTyaTaluu. B moMeneHusx ¢
CHJIBHBIM 3arpsi3HeHNEM TpeOyeTcs Ooliee JacTasi OUMCTKA 110 CPAaBHEHHUIO CO
CHEIMATU3UPOBAHHBIMI YHCTHIMH ITOMEIIEHUSIMH.

YucTka BHEUTHUX MTOBEPXHOCTEH MpHUOOpa BHIMOIHSIETCS CyXOl TKaHbIO, HE
OCTaBJISIOLLICH BOJIOKOH, MM MATKOH mieTkoi. OcTaBiueecs 3arpsa3HeHUEe MOKET
OBITH yJaJeHO MTKOM TKaHBIO WJIM TAMIIOHOM, CMOYEHHBIM B 75-IIPOLIEHTHOM
pacTBOpe U30IMPOMIIOBOTO CIUPTA. TaMIOH Ha CTepKHE MOXKHO HCITOIB30BaTh
JUTSL YUCTKHU TPYIHOJOCTYIHBIX MECT BO3JIE OPTaHOB YIIpaBieHHs U pa3beMoB. He
UCTIOJIB3YWTE IS YUCTKU KaKoW-InOo yacTu nprubopa abpa3uBHBIC BELIECTBA.

OCTOPOXHO. Ymobbr npedomsepamums nonadaniue 8razu 6Hympob npubopa npu
BHeWH el YUCMKe, He UCTOAb3YUme HCUOKOCmU bonbie, Yem 3mo HeobXxoo0umo
0Jis1 YBANCHEHUsI MKAHU Uiy mamnona. Ilpu yucmke 75-npoyenmuuim
PACMBOPOM UBONPORULOB020 CRUPMA OCMAMKU PACMEOPA Cledyem YOausimb
0eUOHUZUPOBAHHOU BOOOLL.
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Pa3zneMnl

Pa3zbembl

Crenyromue puCyHKA B TaOMUIBI TTOKA3bIBAIOT U OMHCHIBAIOT Pa3INIHBIC
pa3beMBbl, paCIOIOKEHHBIC HA TIEPSIHEH U 3a/IHEH TTaHelu prudopa.

4106A K¥ Sigual Ganarater gl
@ Tektromix  TSG 4106
LF Out 500
@ @ @ @ =)
A (w)
©) @@ 3)
Jm OO0 0000 WO
Pasbembl Ha nepeaHen naHenu
Tabnuua 13: Pa3beMbl Ha nepegHen naHenu
Homep
nosmumu Pazbem Onucanue
1 Bbixog HY Bbixog BNC. AkTuBEH 7151 HACTPOMKN YaCTOT MeXAY NOCTOSIHHBIM TOKOM 1 62,5 My
(93,75 MI'y ans TSG4106A). AMnnuTyga MOXeT bbITb YCTAaHOBNEHA HE3aBUCUMO NSt YPOBHEN
0T 1 MKBgp. e, 8O 1 Bep . (0T =47 oBM A0 13 gbM). 3T0T BbIXO 3aLLUMLIEH OT BHELLHMX
HanpskeHun 0o +5 B.
2 Boixog PY Bbixoa tuna N. AkTvBeH Anst HacTporku yactoT mexay 950 kl'y n 2 Ty (TSG4102A),
950 Ky m 4 Ty (TSG4104A) 1 950 k' 1 6 T (TSG4106A). BbIXOAHYIO MOLHOCTH MOXHO
ycTaHoBUTb B AnanasoHe ot —110 abm go 16,5 obm (0,7 MkBey, . 80 1,5 Bep. 1s.)-
3 USB Pasbem USB no3sonsieT NoAKMiouMThL BHELLHEE YCTPOACTBO NamsTh K npubopy ANs XpaHeHus

OaHHbIX.
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Pa3zbembl Ha 3aaHeln naHenu

Taobnuua 14: PasbeMbl Ha 3aaHel naHenu

Mo3uuus Pasbem Onucanue
1 MMWTaHne nepemMeHHOro MogkmniounTe YCTPOCTBO K MCTOMHUKY NUTAHNS WHYPOM MUTaHMS, MOCTaBISEMbIM C
TOKa (Bx0g) npubopom. LieHTpanbHbIi KOHTaKT MOAKMIOYEH K LLAcCH Tak, 4Tobbl Bcs kopobka Obina
3asemneHa. Yctponcteo byget paboTath ¢ BXxofoM nepemeHHoro Toka ot 100 go 240
B nepementoro rora M 4aCTOTON 50/60 Iy, Mpubop TpebyeT mowHocTh 85 BT n ucnonbayet
KoppekLuio koadpduumeHTa MoLHOCTL. ToaknoYanTe TONLKO K NPaBUibHO 3a3eMIEHHON
po3eTke.
2 SYMBOL CLOCK Ha atot pasvem BNC nogaetcs MeaHap, CHXPOHWN3MPOBAHHBIA C CUMBOSbHBIMM
(CMMBOIJIbHbLIE YACBI)  yacamu, ucnonbayembiMu B MOgynsLmMM. HapacTarowuii (poHT 3TUX YacoB 3anyckaet
(BbIxOA) 3anporpaMMMpoBaHHble MapKepbl COObITUI, CBA3aHHbIE C MPOWU3BONBLHON POPMONA.
3 EVENT (COBbITUE) Wwmetotcsa Tpu Bbixoga BNC, otmeueHHble Ne 1, Ne 2 n Ne 3, ans cuHXpoHmu3aLmm
(BbIxOAbI) BHELLUHUX NpUBOPOB C NporpamMMuUpyemMbIMu COBBITUSMU B Npeaenax reHepupyemoit
npom3BosbHOM opMbl. OHM MOTYT BbITb 3aNporpaMMUPOBaHbI, HAaNpPUMEP, Ha OTMETKY
Hayana kagpa, CIoT BHYTPU KaZpa Wi Havamno CXeMbl CUHXPOHW3aLMK ¢opMbl. OLuH 13
MapKepOoB COOLITUI MOXET ObITb AOMNOMHUTENBHO 3aNpOrpaMMUPOBaH 151 YNIpaBNeHuS
MOLLHOCTbH BY-Bbixoaa Ha nepeaHeil naHenm ans reHepauuu curHanos TDMA. CobbiTus
BbI3bIBAKOTCS MO (DPOHTY CUMBOMBHBIX YaCcoB.
4 VECTOR MOD IN | 311 Bxoabl BNC gonyckatoT BHewHtoo mogynsaumio 1/Q. OHu npuHumatoT curHans! £ 0,5
(BXOL, BEKTOPHOWM B, COOTBETCTBYIOLLME MOMHO LLKaNe MOAyNsLmmM, u obecneynBatoT BXOAHOM MMNeLaHC
MOLOYNALN 1) 50 Om. Oba Bxoaa NoaAepKMBAKOT NONOCY NPONYCKAHWS CUrHana OT NOCTOSIHHOTO TOKa
VECTOR MOD IN Q Ao 100 Mr'u, oBecneumnsas nponyckHyto cnocobHocTs MoaynsaLun BY go 200 Mru,
(BbIXO[ BEKTOPHOW
MOZYNAUMK Q)
5 VECTOR MOD OUT | O1u BbiIxogbl BNC noBTOpSI0T hopMbl MOAYNSLMM OCHOBHOM nonochkl |/Q, B HacToswwee
(BbIXOA BEKTOPHOW  Bpemsi ucnonb3ayemsle ans mogynauun PY. Oba Bbixoga MMEKT uMnefaHc MCTOYHMKa 50
Moaynauum 1) Owm u, npepbiBasic Ha 50 Om, reHepupytoT NonHoMacLTabHbIi Beixog 0,5 B.
VECTOR MOD OUT Q
(BbIXOA BEKTOPHOW
MogynAunn Q)
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Pa3neMbl

Tabnuua 14: PazbeMbl Ha 3aaHel naHenu, (npoa.)

Mo3uumsa Pasbem Onucanue
6 ANALOG MOD OUT OTOT BbIX0[, NOBTOPSIET (hOPMY aHaANOroBO MOAYNALMM 1 UMEeT 0bpaTHOE NpepbiBaHe
(BbIXO[1 AHANIOrOBOW 50 Om. Mpy MCMONb30BaHIMM BHYTPEHHEro ncTouHmka Ans AM, FM 1 ®M ox obecneunsaet
MopOynAumn) thopmy, onpegensemyio HacTpoinkamu yHKLM U CKOPOCTM ¢ aMmnamnTyaon 1 Bpagex C
BbICOKMM MMNegaHCoM. [1py BHELLHER aHanoroBoM MOAYNSLMN 3TOT BbIXOA OTpaxaeT
BXOZ MOAYNAumMM. [Ins uMnynbCHOA MOLYNALMM BbIXOZ NPeaCcTaBnseT coboi Nornyeckyto
topmy 3,3 B, ut0 coBnagaeT co CTpOOMPYHOLLMM CUTHAMIOM.
7 ANALOG MOD IN K aTomy Bxoay NpUMEHSeTCa BHELHsS aHanorosas Moaynsuus. BxogHoi umneaaHc
(BXOL AHANOrOBOW 100 kOM ¢ BbIBMpaeMbIM BXOAHbIM COEAMHEHNEM NOCTOSIHHOMO MMM NEPEMEHHOIO TOKa
MonoynAunmn) (cnag 4 Tu). Ans aHanorosbix Mogynsauui (AM, UM, ®M) curhan +1 B Byanet cospasatsb
nonHomacLuTabHyt Moaynsiuuto Boixoaa (rybuHa ans AM unm otknoHeHue ans UM u
OM). OH noppepxwmaaeT nonockl nponyckanust 100 KL 1 BBOAWT UCKXKEHNS MeHee
=50 aob. [ns TMNOB MMNYNbCHOM MOGYNALMW AaHHBIA BXOL UCNOMb3YETCA B kKayecTBe
ANCKpUMMHATOPa C OMKCUPOBaHHLIM noporom +1 B.
8 TIMEBASE OUT Mpubop Takke 06opyaoBaH Bbixogom 10 MY Ans ykasaHus Ha apyrne npubopsbl
(BbIXO[l1 BPEMEHHOW  BHYTpeHHel BpeMeHHOI passepTKu.
PASBEPTKW) (10 My 2
BpasMax)
9 TIMEBASE IN OTOT BXOZ, NPUHNMAET BHELLHUIA 3TanoHHbI curHan 10 My, BHeLHWit 3TanoHHbIi
(BXO[l BPEMEHHOW CUTHan JOMMKEH MMETb TOYHOCTb He MeHee YeM 2 10-6 n obecneunsatb curHan He MeHee
PA3BEPTKW) (10 My o1 4em 0,5 Bpaavax € MMnegaHcom 50 Om. Mpubop aBToMaTUyECKN ONpeaensieT Hanuime
0,5 80 3,0 Byaauax) BHELLHEr0 3TanoHHOro CurHana, akTusupys ceetoauon EXT Ha nepeaHen naHenm u,
1o BO3MOXHOCTU, Briokupys ero. Ecru ycTaHoBKa He MOXeT BbITb 3abrokupoBaHa no
aTanoHHomy curHany, csetoaumog LOCK oTkniouaetcs.
10 LAN Ethernet ucnonbayet ctaHaapTHblit pasbeM RJ-45 onsd nogknioyeHus K nokansHoM
cetn (LAN) ctanpapTHbIM kabenem kaTeropum 5 unu kateropum 6. MNoapepxueaeTcs
coeamnHerme Ethernet 10 1 100 Base-T 1 pasHoobpasHbie cnocobbl HacTpoiiku TCP/IP.
11 RS-232 MopT RS-232 ncnonb3yeT cTaHAapTHbIA 9-KOHTaKTHBIA CBEPXMUHUATIOPHBIN Pa3bem
po3eTouHoro Tuna. OH HacTpoeH kak DCE v nogaepxmBaeT ckopocTb nepegayu AaHHbIX
ot 4,8 kbut/c fo 115 kbut/c. OcTanbHble NapamMeTpbl CBA3M UKCUPYOTCS Ha 8 BuT
JaHHbIX, 1 cTonoBbIiA 6uT, 63 yeTHocTH, ¢ RTS/CTS, ¢ nogaepkon annapaTHoro
YNpaBIeHust NOTOKOM.
12 GPIB MopT cessn GPIB (IEEE-488) npeaHasHayeH 4ns nepeAadm AaHHbIX MO LUMHE

GPIB. Mpunbopsl nopnepxusaioT craHgapT nHtepdenca IEEE-488.1 (1978). Takke
noaAepxmBatTcs Heobxogumble obLne komaHapl cTaHaapTa IEEE-488.2 (1987).
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IIpucrynas x pabote

[pucTynas Kk paboTte

B HacrosmieM pazaene conepxarcs claeayloUuIre CBeICHHS.
B BriIroueHHE U BBIKIIOYCHHUE TTprOopa.
®  DyHKIIMOHUPOBAHHUE MEPEIHEH MaHEeIH.

Bonee neranbHyro HHPOPMALIHIO 00 3KCILIyaTalluK U 001aCTAX PUMCHEHHS
npubopa CM. B PYKOBOJCTBE IO IKCIUTyaTalluy.

I'Ipouep,ypbl BKIMKOYeHUA U BbIKIKOYeHUA NUTaHUA

ITocne mogkiroueHus Kabemst MUTaHUs OT UCTOYHHMKA MUTAHUS K MPHOOPY BB
MOYKETE BKJIIOUUTH U BHIKIIIOUYUTH IPHOODP CIACAYIOMIMM 00Pa30M.

Mpu BkNOYeHUn nutaHma 1. YOemurecs, U4TO IIHYP NUTAHKSA, KOTOPBIH MOAKIIIOYAETCS K PasbeMy UTAHUS
Ha 3aHeH maHeau mpudopa, MOAKIIOYEH K 3a3eMJIEHHON pO3ETKe.

2. YT0OBI BKIIOYUTH PHOOP, HAXKMUTE KHOIIKY IIUTAHHS Ha TEepeJHel MaHenu
mpubopa.

Mpu BbikNtYeHU nutanna 1. YTOOHI BEIKIIOUMTH IPUOOP, HAXKMHUTE KHOIKY MTAHMS HA IEPEJHEH NaHenu
pubopa.

2. YrtoOBI HOJTHOCTBIO OTKIIOYUTE MUTAaHUEC, OTCOCANHUTC MIHYP IMUTAHUS.
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IIpucrynas x pabote

AneMmeHTbI ynpaBneHUs Ha nepegHen naHenu

PacnonoxeHue u

npMMeHeHne  HHUXKE TabnuIie.

Iloxa3zaHHBIC Ha PUCYHKC 3JICMCHTHI nepeLLHeﬁ IIaHCJIX OITMCAaHbI B HpPIBeI[CHHOfI
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IIpucrynas x pabote

AneMeHT unu

Homep rpynna anemMeHToB
no3nuum ynpaBneHus Onucanue
1 KHonka nuTaHus HaxmuTe, YTobbI BKIKOUNTB U BbIKIMIOYUTL NUTaHKE. KHOMKa nuTaHns MMeeT ABa pexumMa:
STANDBY (OXXMIOAHWE) n ON (BKT). B pexume STANDBY (OXXUOAHWE) nutanme
MOAAETCS TOMbKO Ha BHYTPEHHIOK BPEMEHHYI0 pa3BepTKy 1 noTpebnsiemas MOLLHOCTb He
npesbiwaeT 20 BT nocne pasorpesa npubopa. B pexume ON (BKIT) nutaHue nogaetcs Ha
BCE CXEMbl M NpUBOP BKMKOYEH.
2 RF (PY) Haxwmure, utobbl BKIKOYNTE (ON) (ceetoamnos roput) unu BbIKIIOYNTD (OFF)
(cBeToamop He roput) PY-curHan. JocTynHbl ByayT TOMbKO BbIXOAb!, aKTUBHbIE [N
3a[1aHHON B J@HHbIA MOMEHT YacToTbl. ECNK BbIXOA YCTAHABNMBAETCS HUKE MUHUMATBHOTO
3Ha4eHmsI, OH ByfeT OTKNKYEH BMECTE C MHAMKATOPOM.
3 Pyuka perynupoBku [MoBepHUTE pyyKy Ans nepexosa no MeHto 1 Boibopa napameTpos.
4 Knasuwwu Beibopa HaxmuTe, 4Tobbl BOATW B NOAMEHIO (CTPENKa BNPaBo), BEPHYTHCA B IMaBHOE MEHIO (CTperka
BMEBO) MN OTPErynupoBaTh NOMOXKEHWE NOAYEPKUBAHNSA NPU PeaaKTUPOBaHUU NapameTpa.
5 MpepBapuTenbHas HaxmuTe 1 ygepxusaiite Ans BbI30Ba HACTPOEK MO YMOMYaHMIO.
yCTaHoBKa

6 MapameTp HaxmuTe, YTOObI OTKPLITH [MABHOE MEHHO.

7 Mod On/Off (Bkn./Bbikn.  HaxmuTe 4115 BKIOYEHWS UMW BbIKITIOYEHNS (DYHKLIMK MOAY ALK,
MOZYNALMIO)

8 Freq (MacToTa) HaxmuTe, 4TOObI HACTPOUTL PAANOYACTOTY.

9 Ampt (amnnutyga) HaxmuTe, 4toObI OTPErYNMpOBaTL aMNAMTYaY.

10 Mod (pexum) HaxmuTe, 4ToObI BbI3BaTL MEHIO MOAYASALMN.

" G/n (dBuV) HaxmuTe, utobbl BbIGpaTh eauHnLbl (ML, He, HB, obMkB).

12 M/ (uv) HaxmuTe, utobbl BeIGpaTh eanHnLsl (MY, Mkc, MkB).

13 Kim (mV) HaxmuTe, 4toBbl BbIBpaTh anHuLb! (KL, Mc, MB)

14 Enter (dB(m)) HaxmuTe, 4tobbl BbiIbpaTh eaunHuup (I, ¢, Abm).

15 Liucdposas knaBuatypa  Mcnonb3yiTe 3Tv KNaBWLLK 4N BBOAA YMCIIOBBIX 3HAYEHWI Pa3nnyHbIX NapameTpoB.

16 KHonkm Bblbopa MeHI0  Vicnonb3yiTe 3TV KHOMKM 415 BbiBopa MYHKTOB MEHI0 Ha SKpaHe.
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