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General Safety Summary

To Avoid Fire or Personal
Injury

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it.

To avoid potential hazards, use this product only as specified.

Only qualified personnel should perform service procedures.

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

Connect and Disconnect Properly. Connect the probe output to the measurement
instrument before connecting the probe to the circuit under test. Connect the
probe reference lead to the circuit under test before connecting the probe input.
Disconnect the probe input and the probe reference lead from the circuit under test
before disconnecting the probe from the measurement instrument.

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.

Connect the probe reference lead to earth ground only.

Do not apply a potential to any terminal, including the common terminal, that
exceeds the maximum rating of that terminal.

Power Disconnect. The power switch disconnects the product from the power
source. See instructions for the location. Do not block the power switch; 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.

TBS1000 Series Oscilloscopes Installation and Safety Manual 1



General Safety Summary

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

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

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

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  These terms may appear on the product:
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.

B  CAUTION indicates a hazard to property including the product.
The following symbol(s) may appear on the product:

A © <

CAUTION Protective Ground  Earth Terminal
Refer to Manual (Earth) Terminal

A O |

Mains Disconnected ~ Mains Connected

Chassis Ground OFF (Power) ON (Power)
¥ — D.
On off

2 TBS1000 Series Oscilloscopes Installation and Safety Manual



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 = Meets intent of Directive 2004/108/EC for Electromagnetic Compatibility.
Conformity - EMC 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

B CISPR 11:2003. Radiated and conducted emissions, Group 1, Class A
B JEC 61000-4-2:2001. Electrostatic discharge immunity

m  [EC 61000-4-3:2002. RF electromagnetic field immunity 4

®  JEC 61000-4-4:2004. Electrical fast transient/burst immunity

m  JEC 61000-4-5:2001. Power line surge immunity

m  [EC 61000-4-6:2003. Conducted RF immunity 3

®  [EC 61000-4-11:2004. Voltage dips and interruptions immunity ¢

EN 61000-3-2:2006. AC power line harmonic emissions

EN 61000-3-3:1995. Voltage changes, fluctuations, and flicker

TBS1000 Series Oscilloscopes Installation and Safety Manual 3



Compliance Information

Australia / New Zealand
Declaration of
Conformity - EMC

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.

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

The instrument will exhibit < 1.0 division waveform displacement and < 2.0 division increase in peak-to-peak
noise when subjected to radiated interference per IEC 61000-4-3.

The instrument will exhibit < 0.5 division waveform displacement and < 1.0 division increase in peak-to-peak
noise when subjected to conducted interference per [EC 61000-4-6.

Performance Criterion C applied at the 70%/25 cycle Voltage-Dip and the 0%/250 cycle Voltage-Interruption test
levels (IEC 61000-4-11). If the instrument powers down upon a voltage dip or interruption, it will take longer than
ten seconds to return to the previous operating state.

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.
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Compliance Information

Safety Compliance

EC Declaration of = Compliance was demonstrated to the following specification as listed in the
Conformity — Low Voltage Official Journal of the European Communities:

Low Voltage Directive 2006/95/EC.

B EN 61010-1: 2001. Safety requirements for electrical equipment for
measurement control and laboratory use.

U.S. Nationally Recognized = UL 61010-1:2004, 2nd Edition. Standard for electrical measuring and test
Testing Laboratory Listing 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 = IEC 61010-1: 2001. Safety requirements for electrical equipment for
measurement, control, and laboratory use.

Equipment Type  Test and measuring equipment.
Safety Class  Class 1 — grounded product.

Pollution Degree A measure of the contaminants that could occur in the environment around
Description  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.

®  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.

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

TBS1000 Series Oscilloscopes Installation and Safety Manual 5



Compliance Information

Installation (Overvoltage)
Category Descriptions

Overvoltage Category

Terminals on this product may have different installation (overvoltage) category
designations. The installation categories are:

B Measurement Category IV. For measurements performed at the source of
low-voltage installation.

B Measurement Category IIl. For measurements performed in the building
installation.

m  Measurement Category II. For measurements performed on circuits directly
connected to the low-voltage installation.

B Measurement Category I. For measurements performed on circuits not
directly connected to MAINS.

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

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. In order 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).

This product is classified as an industrial 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, 2017.

TBS1000 Series Oscilloscopes Installation and Safety Manual



Getting Started

Getting Started

TBS1000 Series Digital Storage Oscilloscopes are small, lightweight, benchtop
instruments, which you can use to take ground-referenced measurements.

Model Channels Bandwidth Sample rate Display
TBS1022 2 25 MHz 500 MS/s Color
TBS1042 2 40 MHz 500 MS/s Color
TBS1062 2 60 MHz 1 GSls Color
TBS1102 2 100 MHz 1 GS/s Color
TBS1152 2 150 MHz 1GS/s Color

NOTE. You can select a language to display on the screen when you power on the
oscilloscope. At any time, you can also access the Utility W Language option to
select a language.

Installation

Power Cord  Use only the power cord provided with your oscilloscope. Appendix B:
Accessories lists the standard and the optional accessories.

Power Source Use a power source that delivers 90 to 264 VACrys, 45 to 66 Hz. If you have a
400 Hz power source, it must deliver 90 to 132 VACrys, 360 to 440 Hz.

Security Loop  Use a standard laptop computer security lock, or thread a security cable through
the built-in cable channel to secure your oscilloscope to your location.

Security cable channel Security lock hole Power cord

1817-513
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Getting Started

NOTE. The oscilloscope cools by convection. Keep two inches clear on the sides

Ventilation and top of the product to allow adequate air flow.

Functional Check

Perform this functional check to verify that your oscilloscope is operating
correctly.

ON/OFF button
1. Power on the oscilloscope.
Push the Default Setup button.

2 The default Probe option attenuation setting is
1 10X.

PASSED O O ¢
o O P

I
Default Setup button

. |
o]
o]
O

PROBE COMP
2. Connect the TPP0101/TP0201 probe to channel

\
1 on the oscilloscope. To do this, align the slot
o 00 O in the probe connector with the key on the CH 1
BNC, push to connect, and twist to the right to

lock the probe in place.

7 \ Connect the probe tip and reference lead to the
CH1 PROBE COMP terminals.

3. Push the AutoSet button. Within a few seconds,
you should see a square wave in the display of
ﬁ about 5V peak-to-peak at 1 kHz.

I_\ [—\ Push the 1 channel 1 menu button on the front
panel twice to remove channel 1, push the 2
channel 2 menu button to display channel 2, and
repeat steps 2 and 3.

o O
o O

8 TBS1000 Series Oscilloscopes Installation and Safety Manual



Getting Started

Probe Safety
Check and observe probe ratings before using probes.

A guard around the TPP0101/TPP0201 probe body provides a finger barrier for
protection from electric shock.

/ 2722013

Finger guard

WARNING. To avoid electric shock when using the probe, keep fingers behind
the guard on the probe body.

To avoid electric shock while using the probe, do not touch metallic portions of
the probe head while it is connected to a voltage source.

Connect the probe to the oscilloscope, and connect the ground terminal to ground
before you take any measurements.

Voltage Probe Check Wizard

You can use the Probe Check Wizard to verify that a voltage probe is operating
properly. The wizard does not support current probes.

The wizard helps you adjust the compensation for voltage probes (usually with a
screw on the probe body or probe connector) and set the factor for the Attenuation
option for each channel, such as in the 1 » Probe P Voltage P Attenuation
option.

TBS1000 Series Oscilloscopes Installation and Safety Manual 9



Getting Started

You should use the Probe Check Wizard each time you connect a voltage probe to
an input channel.

To use the Probe Check Wizard, push the PROBE CHECK button. If the voltage
probe is connected properly, compensated properly, and the Attenuation option in
the oscilloscope Vertical menu is set to match the probe, the oscilloscope displays
a PASSED message at the bottom of the screen. Otherwise, the oscilloscope
displays directions on the screen to guide you in correcting these problems.

NOTE. The Probe Check Wizard is useful for 1X, 10X, 20X, 50X, and 100X
probes. It is not useful for 500X or 1000X probes, or for probes connected to
the Ext Trig BNC.

NOTE. When the process is complete, the Probe Check Wizard restores the
oscilloscope settings (other than the Probe option) to what they were before you
pushed the PROBE CHECK button.

To compensate a probe that you plan to use with the Ext Trig input, follow these
steps:

1. Connect the probe to any input channel BNC, such as to channel 1.
2. Push the PROBE CHECK button and follow the directions on the screen.

3. After you verify that the probe functions and is compensated properly, connect
the probe to the Ext Trig BNC.

10 TBS1000 Series Oscilloscopes Installation and Safety Manual



Manual Probe Compensation

Getting Started

As an alternative method to the Probe Check Wizard, you can manually perform
this adjustment to match your probe to the input channel.

PROBE COMP AutoSet

button

\

(r—

0o 0 0 O

= O
[oN®)
o O

r——

o

Push the 1 » Probe » Voltage »
Attenuation option and select 10X. Connect

the TPP0101/TPP0201 probe to channel 1 on
the oscilloscope. If you use the probe hook-tip,
ensure a proper connection by firmly inserting the
tip onto the probe.

Attach the probe tip to the PROBE COMP
~5V@1kHz terminal and the reference lead to
the PROBE COMP chassis terminal. Display the
channel, and then push the AutoSet button.

N iy

Overcompensated

ruutc

Undercompensated

S [ I

Compensated correctly

Check the shape of the displayed waveform.

If necessary, adjust your probe.
Repeat as necessary.

Probe Attenuation Setting

Probes are available with various attenuation factors which affect the vertical

scale of the signal. The Probe Check Wizard verifies that the attenuation factor

in the oscilloscope matches the probe.

As an alternative method to Probe Check, you can manually select the factor

that matches the attenuation of your probe. For example, to match a probe set

to 10X connected to CH 1, push the 1 » Probe » Voltage » Attenuation

option, and select 10X.

NOTE. The default setting for the Attenuation option is 10X.

TBS1000 Series Oscilloscopes Installation and Safety Manual
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Getting Started

Current Probe Scaling

Self Calibration

12

If you change the Attenuation switch on a P2220 probe, you also need to change
the oscilloscope Attenuation option to match. Switch settings are 1X and 10X.

Attenuation switch

NOTE. When the Attenuation switch is set to 1X, the P2220 probe limits the
bandwidth of the oscilloscope to 6 MHz. To use the full bandwidth of the
oscilloscope, be sure to set the switch to 10X.

Current probes provide a voltage signal proportional to the current. You need to
set the oscilloscope to match the scale of your current probe. The default scale is
10 A/V.

For example, to set the scale for a current probe connected to CH 1, push the 1 »
Probe » Current » Scale option, and select an appropriate value.

The self calibration routine lets you optimize the oscilloscope signal path for
maximum measurement accuracy. You can run the routine at any time but you
should always run the routine if the ambient temperature changes by 5 °C (9 °F)
or more. The routine takes about two minutes.

For accurate calibration, power on the oscilloscope and wait twenty minutes to
ensure it is warmed up.

To compensate the signal path, disconnect any probes or cables from the input
connectors. Then, access the Utility » Do Self Cal option, and follow the
directions on the screen.

TBS1000 Series Oscilloscopes Installation and Safety Manual



Getting Started

Firmware Updates Through the Internet

If a newer version of firmware becomes available, you can use the Internet and
a USB flash drive to update your oscilloscope. If you do not have access to the
Internet, contact Tektronix for information on update procedures.

To update the firmware from the Internet, follow these steps:

1. Push the Utility » System Status option, and write down the firmware
version number of the oscilloscope.

2. From your computer, access the www.tektronix.com web site and check if a
newer version of oscilloscope firmware is available.

3. Ifthere is a newer version of firmware, download the firmware file from the
web page.

You may need to unzip the downloaded file.
4. Copy the firmware file to the root folder of a USB flash drive.

5. Insert the USB flash drive into the USB Flash Drive port on the front of the
oscilloscope.

6. From your oscilloscope, push the Utility » File Utilities » - more - page 2
of 2 » Update Firmware option button.

It takes several minutes to update the firmware.

Your oscilloscope will prompt you to press a button when the firmware update is
complete. You must not remove the USB flash drive, or power off the oscilloscope
until the firmware update is complete.

TBS1000 Series Oscilloscopes Installation and Safety Manual 13



Operating Basics

Operating Basics

The front panel is divided into easy-to-use functional areas. This chapter provides

you with a quick overview of the controls and the information displayed on the
screen.

_p—

Telrempa TR 1132 s o 87T

|

i

o
%
OOl
O
L

(o

in

] i

Gl 15

ok 4
pig g ik

TBS1000 Series Oscilloscopes Installation and Safety Manual



Operating Basics

Display Area

In addition to displaying waveforms, the display is filled with many details about
the waveform and the oscilloscope control settings.

1 2 3 4

| |

Tek e Trig’d l M Pos: =130,0 us
+

108
Woltage

Inwvert
off

CH1¢1.00%Ey CH2 1.004 M100us W 100ms CH1 .7 0.00Y 750mV

15 —>CurrTnt ﬁ%&/fj to Setup 5 T 4-Jan-T6 03:1T T T 1_00000kTH z—17
7 8 9 10 16 11 1213 14
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Operating Basics

16

10.
11.
12.
13.

Icon display shows acquisition mode.

S Sample mode
m Peak detect mode
inl Average mode

Trigger status indicates the following:

[ Armed. The oscilloscope is acquiring pretrigger data. All triggers are
ignored in this state.

Ready. All pretrigger data has been acquired and the oscilloscope is
ready to accept a trigger.

Trigd. The oscilloscope has seen a trigger and is acquiring the
posttrigger data.

@ Stop. The oscilloscope has stopped acquiring waveform data.

@ Acq. Complete The oscilloscope has completed a Single Sequence acquisition.

Auto. The oscilloscope is in auto mode and is acquiring waveforms in

the absence of triggers.

J Scan. The oscilloscope is acquiring and displaying waveform data
continuously in scan mode.

Marker shows horizontal trigger position. Turn the Horizontal Position knob
to adjust the position of the marker.

Readout shows the time at the center graticule. The trigger time is zero.
Marker shows Edge or Pulse Width trigger level.

On-screen markers show the ground reference points of the displayed
waveforms. If there is no marker, the channel is not displayed.

An arrow icon indicates that the waveform is inverted.
Readouts show the vertical scale factors of the channels.
A By icon indicates that the channel is bandwidth limited.
Readout shows main time base setting.

Readout shows window time base setting if it is in use.
Readout shows trigger source used for triggering.

Icon shows selected trigger type as follows:

N Edge trigger for the rising edge.
\ Edge trigger for the falling edge.

TBS1000 Series Oscilloscopes Installation and Safety Manual



Operating Basics

Video trigger for line sync.
Video trigger for field sync.
Pulse Width trigger, positive polarity.

-~k

Pulse Width trigger, negative polarity.

14. Readout shows Edge or Pulse Width trigger level.

15. Display area shows helpful messages; some messages display for only three
seconds.

If you recall a saved waveform, readout shows information about the reference
waveform, such as RefA 1.00V 500us.

16. Readout shows date and time.

17. Readout shows trigger frequency.

Message Area  The oscilloscope displays a message area (item number 15 in the previous figure)
at the bottom of the screen that conveys the following types of helpful information:

= Directions to access another menu, such as when you push the Trig Menu
button:

For TRIGGER HOLDOFF, go to HORIZONTAL MENU

m  Suggestion of what you might want to do next, such as when you push the
Measure button:

Push an option button to change its measurement

B Information about the action the oscilloscope performed, such as when you
push the Default Setup button:

Default setup recalled
B Information about the waveform, such as when you push the AutoSet button:

Square wave or pulse detected on CH1

Using the Menu System

The user interface of the oscilloscopes was designed for easy access to specialized
functions through the menu structure.

When you push a front-panel button, the oscilloscope displays the corresponding
menu on the right side of the screen. The menu shows the options that are available
when you push the unlabeled option buttons directly to the right of the screen.

TBS1000 Series Oscilloscopes Installation and Safety Manual 17



Operating Basics

The oscilloscope uses several methods to display menu options:

B Page (Submenu) Selection: For some menus, you can use the top option

button to choose two or three submenus. Each time you push the top button,
the options change. For example, when you push the top button in the Trigger
Menu, the oscilloscope cycles through the Edge, Video, and Pulse Width
trigger submenus.

Circular List: The oscilloscope sets the parameter to a different value each
time you push the option button. For example, you can push the 1 (channel
1 menu) button and then push the top option button to cycle through the
Vertical (channel) Coupling options.

In some lists, you can use the multipurpose knob to select an option. A hint
line tells you when the multipurpose knob can be used, and an LED by the

multipurpose knob lights when the knob is active. (See page 21, Menu and
Control Buttons.)

Action: The oscilloscope displays the type of action that will immediately
occur when you push an Action option button. For example, when the Help
Index is visible, and you push the Page Down option button, the oscilloscope
immediately displays the next page of index entries.

Radio: The oscilloscope uses a different button for each option. The
currently-selected option is highlighted. For example, the oscilloscope
displays various acquisition mode options when you push the Acquire Menu
button. To select an option, push the corresponding button.

Page Selection Circular List Action Radio
TRIGGER CH1 HELP ACQUIRE
Type Coupling Page [ 51, |

: U
it A i Sample
Page
Down Tl
or or Peak Detect
TRIGGER CH1 TL
Average
TEEe Co%ng
or or
TRIGGER CH1

%E CouEIinﬁ
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Vertical Controls

Vertical |

Q Position O

272:003

Vertical Measurement Overrange (Clipping). A display of ? in the measurement
readout indicates an invalid value. This may be due to waveforms that extend

beyond the screen (overrange). Adjust the vertical scaling to ensure the readout
is valid.

Position (1 & 2). Positions a waveform vertically.

1 & 2 Menu. Displays the Vertical menu selections and toggles the display of the
channel waveform on and off.

Scale (1 & 2). Selects vertical scale factors.

Math. Displays waveform math operations menu and toggles the display of the
math waveform on and off.

Horizontal Controls

Set to
Zero

O
&

Scale

72-004
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Trigger Controls

20

Position. Adjusts the horizontal position of all channel and math waveforms. The
resolution of this control varies with the time base setting.

NOTE. To make a large adjustment to the horizontal position, turn the Horizontal
Scale knob to a larger value, change the horizontal position, and then turn the
Horizontal Scale knob back to the previous value.

Horiz. Displays the Horizontal Menu.
Set to Zero. Sets the horizontal position to zero.

Scale. Selects the horizontal time/division (scale factor) for the main or the
window time base. When Window Zone is enabled, it changes the width of the
window zone by changing the window time base.

Level

Tril
Mengu

Set To
Y o

Force
Trig

Tri
Viegl

[
=1
X

27224007

Level. When you use an Edge or Pulse trigger, the Level knob sets the amplitude
level that the signal must cross to acquire a waveform.

Trig Menu. Displays the Trigger Menu.

Set To 50%. The trigger level is set to the vertical midpoint between the peaks of
the trigger signal.

Force Trig. Completes an acquisition regardless of an adequate trigger signal.
This button has no effect if the acquisition is already stopped.

Trig View. Displays the trigger waveform in place of the channel waveform while
you hold down the Trig View button. Use this to see how the trigger settings
affect the trigger signal, such as trigger coupling.
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Menu and Control Buttons

Multipurpose knob

D
i
O

*o— / Y
XD
Run/
U(lllty Cursor Display  Default Setup Stop

Refer to the Reference chapter for detailed information on the menu and button
controls.

Multipurpose Knob. The function is determined by the displayed menu or selected
menu option. When active, the adjacent LED lights. The next table lists the

functions.
Active menu or option Knob function Description
Cursor Cursor 1 or Cursor 2 Positions the selected cursor
Help Scroll Selects entries in the Index; selects
links in a topic; displays the next or
previous page for a topic
Horizontal Holdoff Sets the amount of time before another
trigger event can be accepted;
Math Position Positions the Math waveform
Vertical Scale Changes the scale of the Math
waveform
Measure Type Selects the type of automatic
measurement for each source
Save/Recall Action Sets the transaction as save or recall
for setup files, waveform files, and
screen images
File selection Selects setup, waveform, or image files
to save, or selects setup or waveform
files to recall
Trigger Source Selects the source when the Trigger
Type option is set to Edge
Video line number Sets the oscilloscope to a specific line

number when the Trigger Type option
is set to Video and the Sync option is
set to Line Number

Pulse width Sets the width of the pulse when the
Trigger Type option is set to Pulse
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Active menu or option Knob function Description
Utility » File Utilities File selection Selects files to rename or delete;
Name entry Renames the file or folder;

Utility » Options » Value entry Sets the GPIB address for the

GPIB Setup » Address TEK-USB-488 adapter

Utility > Options > Set Value entry Sets the value for the date and time;

Date and Time

Vertical » Probe » Value entry For a channel menu (such as the CH

Voltage » Attenuation 1 menu), sets the attenuation factor in
the oscilloscope

Vertical » Probe » Value entry For a of channel menu (such as the

Current» Scale CH 1 menu), sets the scale in the
oscilloscope

AutoRange. Displays the Autorange Menu, and activates or deactivates the
autoranging function. When autoranging is active, the adjacent LED lights.

Save/Recall. Displays the Save/Recall Menu for setups and waveforms.
Measure. Displays the automated measurements menu.
Acquire. Displays the Acquire Menu.

Ref. Displays the Reference Menu to quickly display and hide reference
waveforms stored in the oscilloscope non-volatile memory.

Utility. Displays the Utility Menu.

Cursor. Displays the Cursor Menu. Cursors remain visible (unless the Type
option is set to Off) after you leave the Cursor Menu but are not adjustable.

Display. Displays the Display Menu.
Help. Displays the Help Menu.
Default Setup. Recalls the factory setup.

AutoSet. Automatically sets the oscilloscope controls to produce a usable display
of the input signals.

Single. (Single sequence) Acquires a single waveform and then stops.

Run/Stop. Continuously acquires waveforms or stops the acquisition.

®  Starts the print operation to a PictBridge compatible printer, or performs the
Save function to the USB flash drive.

Save. An LED indicates when the print button is configured to save data to the
USB flash drive.
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Input Connectors

&
———— €300V A\ 300V CATII ———— e

2722010

1 & 2. Input connectors for waveform display.

Ext Trig. Input connector for an external trigger source. Use the Trigger Menu to
select the Ext, or Ext/5 trigger source. Push and hold the Trig View button to see
how the trigger settings affect the trigger signal, such as trigger coupling.

Other Front-Panel Items

U O

i
e
‘ F|ashDrlve -J P] g@
[
‘1 - “ 27201

USB Flash Drive port

USB Flash Drive Port. Insert a USB flash drive for data storage or retrieval. The
oscilloscope displays a clock symbol to indicate when the flash drive is active.
After a file is saved or retrieved, the oscilloscope removes the clock, and displays
a hint line to notify you that the save or recall operation is complete.

For flash drives with an LED, the LED blinks when saving data to or retrieving
data from the drive. Wait until the LED stops to remove the drive.

PROBE COMP. Probe compensation output and chassis reference. Use to
electrically match a voltage probe to the oscilloscope input circuit.(See page 11,
Manual Probe Compensation.)
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Installing the PC Communications Software on a PC

Before you connect the oscilloscope to a PC with Tektronix OpenChoice
PC Communications Software, download that software from
www.tektronix.com/software and install it on your PC.

A CAUTION. If you connect the oscilloscope to your PC before you install the

software, the PC will not recognize the oscilloscope. The PC will label the
oscilloscope as an Unknown Device and not communicate with the oscilloscope.
To avoid this, install the software on your PC before you connect the oscilloscope
to your PC.

NOTE. Be sure you have installed the latest version of PC Communications
software.

Software for your oscilloscope is available through the Software finder on the
Tektronix web site.

To install the PC Communications software, follow these steps:

1. Run the OpenChoice Desktop software on the PC. The InstallShield wizard
appears on the screen.

2. Follow the on-screen directions.

3. Exit the InstallShield wizard.

Connecting to a PC

After you install the software on your PC, you can connect the oscilloscope to
the PC.

(See page 24, Installing the PC Communications Software on a PC.)

NOTE. You must install the software before you connect the oscilloscope to the
PC. (See page 24, Installing the PC Communications Software on a PC.)

To connect the oscilloscope to the PC, follow these steps:
1. Power on the oscilloscope.

2. Insert one end of a USB cable into the USB Device port on the back of the
oscilloscope.

3. Power on the PC.
4. Insert the other end of the cable into the desired USB port on a PC.
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5. If a Found New Hardware message appears, follow the on-screen directions
for the Found New Hardware wizard.

Do NOT search for the hardware to install on the web.
6. For a Windows XP systems, follow these steps:
a. Ifyou see the Tektronix PictBridge Device dialog box, click Cancel.

b. When prompted, select the option that tells Windows NOT to connect to
Windows Update, and click Next.

¢. In the next window, you should see that you are installing software for
a USB Test and Measurement Device. If you do not see USB Test and
Measurement Device software, the OpenChoice Desktop software is not
properly installed.

d. Select the option that installs the software automatically (the
recommended option) and click Next.

Windows will install the driver for your oscilloscope.

e. If you do not see the USB Test and Measurement Device in step ¢, or
if Windows cannot find the software driver, the OpenChoice Desktop
software is not properly installed.

In these situations, click Cancel to exit the Found New Hardware wizard.
Do NOT allow the wizard to finish.

Unplug the USB cable from your oscilloscope and install the OpenChoice
Desktop software.

Reconnect your oscilloscope to the PC and follow steps 6a, 6b, 6¢, and 6d.
f. Click Finish.

g. Ifadialog labeled Test and Measurement Device appears, select what you
would like Windows to do, and click OK.
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7. For Windows 2000 systems:

a.

When prompted, select the option that tells Windows to display a list
of known drivers and click Next.

In the next window, select USB Test and Measurement Device. If you do
not see a USB Test and Measurement Device selection, the OpenChoice
Desktop software is not properly installed.

In the next window, click Next to allow Windows to install the driver
for your oscilloscope.

Windows will install the driver for your oscilloscope.

If you do not see the USB Test and Measurement Device in step b, or if
Windows cannot find the software driver, the software is not properly
installed.

In these situations, click Cancel to exit the Found New Hardware wizard.
Do NOT allow the wizard to finish.

Unplug the USB cable from your oscilloscope, and install the software.

Reconnect your oscilloscope to the PC and follow steps 7a, 7b, and 7c.

8. When prompted, click Finish.

9. If Windows asks you to insert a CD, click Cancel.

10. Run the PC Communications software on your PC.

11. If the oscilloscope and PC do not communicate, refer to the PC
Communications online help and documentation.
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Specifications

All specifications apply to the TBS1000 series models. TPP0101 and TPP0201
probe specifications appear in Appendix B. To verify that the oscilloscope meets
specifications, the oscilloscope must first meet the following conditions:

B The oscilloscope must have been operating continuously for twenty minutes
within the specified operating temperature.

®  You must perform the Do Self Cal operation, accessible through the Utility
menu, if the operating temperature changes by more than 5 °C (9 °F ).

B The oscilloscope must be within the factory calibration interval.

All specifications are guaranteed unless noted “typical.”

Oscilloscope Specifications

Table 1: Input Specifications

Characteristic Description
Maximum Input Voltage At front panel connector, 300 V RMS, Installation Category Il; derate at 20 dB/decade above 100 kHz to 13 V peak AC at 3 MHz and
above.

Based upon sinusoidal or DC input signal. Maximum viewable signal while DC coupled is 50 V offset £5 V/division at 4 divisions, or
70 V. AC coupling allows measuring signals on a DC level up to 300 V. For non-sinusoidal waveforms, peak value must be less than
450 V. Excursion above 300 V should be less than 100 ms duration and the duty factor is limited to < 44%. RMS signal level must be
limited to 300 V. If these values are exceeded, damage to the instrument may result.

Table 2: General Specifications

Characteristic Description

Probe Compensator Output

Probe Compensator, Output Characteristics are as follows:
Voltage and Frequency, typical Output voltage 5.0 VV +10% into 1 Meg Q load
Frequency 1 kHz

Power Source

Source Voltage Full Range: 100 to 240 VAC RMS +10%, Installation Category Il (Covers range of 90 to 264 VAC); 50/60 Hz.
115 VAC RMS +10%; 400 Hz.
Power Consumption Less than 30 W at 90 to 264 VAC input.
Environmental
Temperature Operating 0° C to +50° C, with 5° C/minute
maximum gradient, non-condensing,
up to 3000m altitude
Nonoperating -40° C to +71° C, with 5° C/minute

maximum gradient

Cooling Method Convection cooled
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Table 2: General Specifications, (cont.)

Characteristic

Description

Humidity: Operating and

Non-Operating

Operating:

5% to 85% relative humidity (% RH) at up to +40° C

5% to 45% RH above +40° C up to +50° C, non-condensing, and as limited by a
Maximum Wet-Bulb Temperature of +37° C (derates relative humidity to 45 % RH at
+50° C)

Non-Operating:

5% to 85% RH (Relative Humidity) at up to +40° C,
5% to 45% RH above +40° C up to +50° C, non-condensing.

Above +50° C limited by a Maximum Wet-Bulb Temperature of +37° C (derates
relative humidity to 12% RH at +71° C)

Altitude: Operating and
Non-Operating

Operating:

Up to 3000 meters (10,000 feet)

Non-Operating:

Up to 3000 meters (10,000 feet).

Altitude is limited by possible damage to LCD at higher altitudes. This damage is
independent of operation

Mechanical

Overall Dimensions

Requirements that follow are nominal:

Height 158.0 mm (6.22 in.)
Width 326.3 mm (12.85 in)
Depth 124.1 mm (4.88 in)
Weight Requirements that follow are nominal:
Stand alone instrument 2.0 kg (4.4 Ibs)
With accessories 2.2 kg (4.9 Ibs)
When packaged for domestic shipment 3.6 kg (8 Ibs)
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TPP0101 and TPP0201 Series 10X Passive Probes

Information

The TPPO101 & TPP0201 Series 10X Passive Probes are high impedance,
passive probes with 10X attenuation. They are designed for use with TBS1000
oscilloscopes. These oscilloscopes have 20 pF of input capacitance.

The compensation range of these probes is 15-25 pF.

The probes have no user- or Tektronix-serviceable parts.

c WARNING. Do not float the TPP0101 and TPP0201 probes on any oscilloscope.

Connecting the Probe to the Oscilloscope

Connect the probe as shown in the illustrations below.

0. "
©)

PROBE COMP
I

Hook tip

o Compensation
adjust Ground Iead\ K
Input channel Compensation output

2786-001

Compensating the Probe

Due to variations in oscilloscope input characteristics, the low-frequency
compensation of the probe may need adjustment after moving the probe from
one oscilloscope channel to another.

If a 1 kHz calibrated square wave displayed at 1 ms/division shows significant
differences between the leading and trailing edges, perform the following steps to
optimize low-frequency compensation:
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1. Connect the probe to the oscilloscope channel that you plan to use for your
measurements.

2. Connect the probe to the probe compensation output terminals on the
oscilloscope front panel.

WARNING. To avoid electric shock, only connect to the Probe Comp signal on the
oscilloscope when making this adjustment.

3. Push Autoset or otherwise adjust your oscilloscope to display a stable
waveform.

4. Adjust the trimmer in the probe until you see a perfectly flat-top square wave
on the display. (See illustration.)

WARNING. To avoid electric shock, only use the insulated adjustment tool when
making compensation adjustments.

f m
Undercompensated Properly Overcompensated
compensated o705

Connecting the Probe to the Circuit

Use the standard accessories included with the probe to connect to your circuit.

WARNING. To avoid electric shock when using the probe or accessories, keep
fingers behind the finger guard of the probe body and accessories.

To reduce risk of shock, ensure the ground lead and ground spring are fully mated
before connecting the probe to the circuit under test.
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TPPO101 and TPP0201 Series 10X Passive Probes Information

The accessories included with the probe are shown below.

Item

Description

Color bands

Use these bands to identify the
oscilloscope channel at the probe head.

Reorder Tektronix part number
016-0633-xx (5 pairs)

i 2786-002

Hook tip

Press the hook tip onto probe tip and
then clamp the hook onto the circuit.

Reorder Tektronix part number
013-0362-xx

2786006

Ground lead, with alligator clip

Secure the lead to the probe head
ground and then to your circuit ground.

Reorder Tektronix part number
196-3521-xx

=

Do not use on circuits
that exceed 30 VRus

2786-004

Ground spring

The ground spring minimizes
aberrations on high-frequency signals
caused by the inductance of the ground
path, giving you measurements with
good signal fidelity.

Attach the spring to the ground band on
the probe tip. You can bend the spring
out to ~0.75 in. away from the signal
test point.

Reorder Tektronix part number
016-2028-xx (2 ea.)

—([[E==—

2720:015

Adjustment tool

Reorder Tektronix part number
003-1433-xx
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Optional Accessories

Specifications

32

You can order the following accessories for your probe.

Accessory Part number
Alligator Ground Lead, 12 in 196-3512-xx
6” Clip-on Ground Lead 196-3198-xx
Ground Spring, Short, 2 ea. 016-2034-xx
MicroCKT Test Tip 206-0569-xx
Micro Hook Tip 013-0363-xx
Universal IC Cap 013-0366-xx
Circuit Board Test Point/PCB Adapter 016-2016-xx
Wire, spool, 32 AWG 020-3045-xx
Table 3: Electrical and mechanical specifications
Characteristic TPP0101 TPP0201
Bandwidth (-3 dB) DC to 100 MHz DC to 200 MHz
System attenuation accuracy 10:1 £3.2% 10:1 £3.2%
Compensation range TPP0101: TPP0201:

15 pF — 25 pF 15 pF — 25 pF
System input resistance 10 MQ +£1.5% 10 MQ +1.5%
@ DC
System input capacitance <12 pF <12 pF
System rise time (typical) <3.5ns <2.3ns
Propagation delay ~6.1ns ~6.1ns
Maximum input voltage 300 Vrus CAT I 300 Vgrys CAT I
Cable length 1.3 m 1.3m

Table 4: Environmental specifications

Characteristics Description
Temperature
Operating -10 °C to +55 °C (14 °F to +131 °F)
Nonoperating -51°C to +71 °C (-60 °F to +160 °F)
Humidity

Operating and
Non-Operating

5% to 95% relative humidity (%RH) up to +30 °C (86 °F), 5% to
65% RH above +30° C up to +55 °C (131 °F)

Altitude
Operating
Nonoperating

3.0 km (10,000 ft) maximum
12.2 km (40,000 ft) maximum
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TPPO101 and TPP0201 Series 10X Passive Probes Information
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Table 5: Certifications and compliances

Characteristics Description
EC Declaration of Compliance was demonstrated to the following specification as listed
Conformity in the Official Journal of the European Communities:
Low Voltage Directive 2006/95/EC:
EN61010-031: 2002
Safety Standards UL61010-031;2007

CAN/CSA C22.2 No. 61010-031-07
IEC61010-031; I[EC 61010-031/A1:2008
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Safety Summary

To Avoid Fire or Personal

34

Injury

Table 5: Certifications and compliances, (cont.)

Characteristics Description
Measurement Category Examples of Products in this Category
Category CAT Il Distribution-level mains, fixed installation
Descriptions - - -
CAT Il Local-level mains, appliances, portable equipment
CAT | Circuits not directly connected to mains.
Pollution Degree 2 Do not operate in environments where cond-

uctive pollutants may be present (as defined in IEC 61010-1). Rated
for indoor use only.

Equipment Recycling. This product complies with the European Union’s
requirements according to Directive 2002/96/EC on waste electrical and
electronic equipment (WEEE). For more information about recycling options,
check the Support/Service section of the Tektronix Web site (www.tektronix.com).

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. Using the probe or accessories in a manner not specified
could result in a shock or fire hazard.

Ground-Referenced Oscilloscope Use. Do not float the reference lead of this
probe when using with ground referenced oscilloscopes (for example, TBS series
oscilloscopes). The reference lead must be connected to earth potential (0 V).

Connect and Disconnect Properly. Connect the probe output to the measurement
instrument before connecting the probe to the circuit under test. Disconnect

the probe input and the probe reference lead from the circuit under test before
disconnecting the probe from the measurement instrument.

Avoid Electric Shock. Do not connect or disconnect probes or test leads while
they are connected to a voltage source.

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.

Avoid Electric Shock. When using probe accessories, never exceed the lowest
rating of the probe or its accessory, whichever is less, including the measurement
category and voltage rating.

Inspect the Probe and Accessories. Before each use, inspect the probe and
accessories for damage (cuts, tears, defects in the probe body, accessories, cable
jacket, etc.). Do not use if damaged.
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Do Not Operate in Wet/Damp Conditions.
Do Not Operate in an Explosive Atmosphere.
Keep Product Surfaces Clean and Dry.

Safety Terms and Symbols  These terms may appear in this manual:
Terms 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 on the Product. These symbols may appear on the product:

A L

Caution Earth Terminal
Refer to Manual
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Accessories

All accessories (standard and optional) are available by contacting your local
Tektronix field office.

Standard Accessories

J—ﬂﬂ:m TPP0101 or TPP0201, 10X Passive Voltage Probe. The TPP0101 probes have
a system bandwidth of DC to 100 MHz at -3 dB and ship standard with TBS1000
oscilloscope models that have bandwidths up to 100 MHz.

The TPP0201 probes have a system bandwidth of DC to 200 MHz at -3 dB and ship
standard with TBS1000 oscilloscopes models that have bandwidths of greater than
100 MHz.

TBS1000 Series Oscilloscope Installation and Safety Manual. A single printed
manual is included (071-3099-XX). Refer to the Optional Accessories for a list of
electronically available manuals.

I

Customer Documentation Browser CD-ROM. This CD offers additional product
information (063-4479-XX).

©

Optional Accessories

J—:]:F:m P6101B 1X Passive Voltage Probe. The P6101B probe has a 15 MHz bandwidth
with a rating of 300 Vgys CAT Il

X . RM2000B Rackmount Kit. The RM2000B Rackmount Kit lets you install a
” E oo H TBS1000 series oscilloscope into an industry-standard 19 inch rack. The rackmount kit
| eco | U7 requires seven inches (18 cm) of vertical rack space. You can turn the oscilloscope
power on or off from the front of the rackmount kit. The rackmount kit does not have
slide-out capability.
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TBS1000, TDS2000C and TPS2000 Series Digital Oscilloscopes Programmer
Manual . The programmer manual (077-0444-XX, English) provides command and
syntax information.

TBS1000 Series Digital Storage Oscilloscope Service Manual. The service manual
(077-0772-XX, English) provides module-level repair information.

TBS1000 Series Digital Storage Oscilloscope User Manuals. The user manual is
available in these languages:

English, 077-0760-XX

French, 077-0761-XX

Italian, 077-0762-XX

German, 077-0763-XX

Spanish, 07X-0764-XX
Japanese, 077-0765-XX
Portuguese, 077-0766-XX
Simplified Chinese, 077-0767-XX
Traditional Chinese, 077-0768-XX
Korean, 077-0769-XX

Russian, 077-0770-XX

International Power Cords. In addition to the power cord shipped with your
oscilloscope, you can obtain the following cords:

Option AO, North American 120 V, 60 Hz, 161-0066-00
Option A1, European 230 V, 50 Hz, 161-0066-09
Option A2, United Kingdom 230 V, 50 Hz, 161-0066-10
Option A3, Australian 240 V, 50 Hz, 161-0066-13
Option A5, Switzerland 230 V, 50 Hz, 161-0154-00
Option A6, Japan 100 V, 50/60 Hz, 161-0342-00
Option A10, China 220 V, 50 Hz, 161-0304-00

Option A11, India 230 V, 50 Hz, 161-0400-00

Option A12, Brazil 127/220 V, 60 Hz, 161-0357-00

TEK-USB-488 Adapter. The GPIB adapter allows you to connect your oscilloscope to
a GPIB controller.

Soft Case. The soft case (AC2100) protects the oscilloscope from damage and
provides space for probes, a power cord, and manuals.

Transit Case. The transit case (HCTEK4321) provides shock, vibration, impact and
moisture protection for the oscilloscope when you transport it from one place to
another. The required soft case fits inside the transit case.
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Cleaning

General Care

Do not store or leave the oscilloscope where the LCD display will be exposed to
direct sunlight for long periods of time.

CAUTION. To avoid damage to the oscilloscope or probes, do not expose them
to sprays, liquids, or solvents.

Cleaning

Inspect the oscilloscope and probes as often as operating conditions require. To
clean the exterior surface, perform the following steps:

1. Remove loose dust on the outside of the oscilloscope and probes with a
lint-free cloth. Use care to avoid scratching the clear glass display filter.

2. Use a soft cloth dampened with water to clean the oscilloscope. Use an
aqueous solution of 75% isopropyl alcohol for more efficient cleaning.

CAUTION. To avoid damage to the surface of the oscilloscope or probes, do not
use any abrasive or chemical cleaning agents.
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Font Licenses

The following license agreements cover Asian fonts used in the TBS1000 series
oscilloscopes.

Copyright © 1988 The Institute of Software, Academia Sinica.
Correspondence Address: P.O.Box 8718, Beijing, China 100080.

Permission to use, copy, modify, and distribute this software and its documentation
for any purpose and without fee is hereby granted, provided that the above
copyright notices appear in all copies and that both those copyright notices and
this permission notice appear in supporting documentation, and that the name

of "the Institute of Software, Academia Sinica" not be used in advertising or
publicity pertaining to distribution of the software without specific, written prior
permission. The Institute of Software, Academia Sinica, makes no representations
about the suitability of this software for any purpose. It is provided "as is" without
express or implied warranty.

THE INSTITUTE OF SOFTWARE, ACADEMIA SINICA, DISCLAIMS ALL
WARRANTIES WITH REGARD TO THIS SOFTWARE, INCLUDING ALL
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL THE INSTITUTE OF SOFTWARE, ACADEMIA SINICA,
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL
DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

© Copyright 1986-2000, Hwan Design Inc.

You are hereby granted permission under all Hwan Design propriety rights to
use, copy, modify, sublicense, sell, and redistribute the 4 Backmuk truetype
outline fonts for any purpose and without restriction; provided, that this notice
is left intact on all copies of such fonts and that Hwan Design Int.'s trademark is
acknowledged as shown below on all copies of the 4 Backmuk truetype fonts.

BAEKMUK BATANG is a registered trademark of Hwan Design Inc.
BAEKMUK GULIM is a registered trademark of Hwan Design Inc. BAEKMUK
DOTUM is a registered trademark of Hwan Design Inc. BAEKMUK HEADLINE
is a registered trademark of Hwan Design Inc.

© Copyright 2000-2001 /efont/ The Electronic Font Open Laboratory. All rights
reserved.

TBS1000 Series Oscilloscopes Installation and Safety Manual 39



Font Licenses

40

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

B Redistribution of source code must retain the above copyright notice, this list
of conditions and the following disclaimer.

®  Redistributions in binary form must reproduce the above copyright notice, this
list of conditions and the following disclaimer in the documentation and/or
other materials provided with the distribution.

B Neither the name of the team nor the names of its contributors may be used
to endorse or promote products derived from this font without specific prior
written permission.

THIS FONT IS PROVIDED BY THE TEAM AND CONTRIBUTORS “AS
IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN
NO EVENT SHALL THE TEAM OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
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7. ZOREITA2X, WD KIS TNWAZEERLET,

8. ZOV—KRTUNI, Frr RNV OREEINAT— LT 7 X RmLET,
9. By 7 AaE, Fro R OFBIENHREN TSI EEZRLET,
10. ZOV—RTIML, AL EMEOR EERLET,

11. ZOUV—RTUNME, V4 RURFREOFRE (I TWa5E) 2L
7,

12. ZOV—=R7 UM, FIFITHEHEN TSR Y — &R LET,

13. ZOT AT BIREN TWA RN OFEFEAZ R LE T, IROFEENH D F
7,

TBS1000 Series Oscilloscopes Installation and Safety Manual 55



HAR AR

14.
15.

WA SUESA b ie A st Rl W)
DTy VKT DTy N A
FAVIRMIZH T8 T A A

T 4= NVREMIZRT T A8 T A - A
sV ABERY AT IE AR

7V AMGERY AT | B

SRRy

ZOV—=RTUNMI, =y P ET IV AIEOR T < L~V RUET,
FORBEBIZIE, RILOAY =V RFRSNET, —H DAy =D
3MRIIZTERENET,

RFEINTWAKRIEEZEOHETE, ZOU—F7 7 RMMZIiE, "RefA 1.00V
500ps” DI, V7 7L A TIZ OV TORE RN ERSIILET,

16. ZOU—RT7 ML, B EREZIZRLET,
17. ZOV—=RT TN, N A HE S ERLET,
Ayt—4EE AV BAA—T DAI) = O FEICH DAy — ik (AT O H 2% 5 15)

I, RO IR BN OFE RN T RSNET,

56

MDRA= 2 —~DT 72T, 12& 21X, TRIG MENU R& 244 &
WDAANERINET,

R— NV RA 7 IIK Pl A= 2 — TR EL TEE N,

WA BEL O NDEE, T2E 2 1E . Measure JEIEHIE) R X 24L&
WDOARREREINET,

F T ar KA EMLTCTHBAE B L TLIEE N,

FimAa—T7RNEITUI-EMEE R TG, &% 1X. DEFAULT SETUP
(LA R E) RA L Z T L IROIAINERINET,

MR E RS E LT,

WERACEI T A1E#, 722213, AUTOSET (F—h~Ev ) RE 24 & )k
DAAINERINET,

CHIl THEK E-I1Z Vv 2Z2mHLUEL-,
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FARHRAE

AZa—RTLDER

AvBRA=T D= BTz — AT, A= 2 — R E LR O HRE
(BT 7 EATEDIIRFFENTVET,

T ke RV R T T L i aRa—T DRI — DN,
TAAZ2—NEIREINE T, A=a—TlE, AZV—CDOEANCH LT~V F
IRDIPNA T val s RE U TELA T v ar RSN ET,

Ama— e F T arEBFKRTHI EEOFTERHYET,

B R (T A= —) DR — D A= — 21X, EOF T var R H
VERLCY T A= a—ERIN T2 R0L0nHES, Lot T var .
RE WG T- N, T A= —DF T arpngnEpnEd, - %
1Z. Trigger (NI H) Ama—D—F FOA T ar RE AT E TR
=2 —DOFERHN Edge () . Video (BT 4) | Pulse (/X)L A) DJIEIZY]
NPV ET,

B JRERUAN AT val RF BT IZONT, RTA—ZITIENMEICE ES I
FI, 22X 1 (F o R L Ama—)RAERL, i T—F LD
AT rar e REEFT L EE (T v kL) D Coupling (AN HEE)
F T ary NIEF I EDYET,

VANMCE ST, WA 72 AL CH T ar 2 RIRcExE4, ILH /7
PMEHCELLEBIIEU M TANTREN, LA T RERI D xR, /7
DOREZHA LED N AEITLET,
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m T UvarAction (T ar) v ar cRAL BT LI HICEITER
BT 7 ay OFENTERINET, 722 E, ~VT DR INBERSNT
WDARAET Page Down (IRX—) A7 a3 &, REIHHE
DIRD X —U N BRI NET,

B B A= — IO F R =T TlE AT ar T EICE ORI X
UNERENET, EBIRIN WAL T ar BAATA/hENET,
7220, Acquire (JETEEUA) Ao — R Z U Z 4 & SEEFRT /A
VAV B ROX T VA PRRSNE T AT Va2 @R DI, R

JGTHRA R ET,
NV ORI PEERY AL T av B’OR A
—a—
TRIGGER CH1 HELP IACQUIRE
Type Coupling Page
E || || v ||
Page
Down Sl
F70% F7x Peak Detect
TRIGGER CH1 L
Average
TEEe Co&%ing
Fix Foix
TRIGGER CH1
Type Coupling
ﬁ& Ground
(GND)
N
FEE#HOVFO—IL
Vertical

Q Position O

BEEEOF—/IN—LUT(D)YELT): HIEDV—RT UM ? NEREN
7PBAT . R E THAHIEERLTWET, 2T WIENRAZT— 2 DOf
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FEARFRAE
FABZ TS (T — =L o) DB ELEAVRHVET, V=R TR
BN DI TEEIIO A — L 2T L TLIEE,
Position (f1B) (1. 2): WIEOEE HFRDOBELIEELET,

1.2Menu(A=a—): BEIHOA=2—THHEZFKRL, TYo RNVIKFE DR
ROF L EF T RGOz T,

Scale (R —JL) (1, 2): WEHEGAF—/L T 77X ERIRLET,
Math GEE): WIEHEEREA= 2 —2F R, HEREOR ROL L 247
ZUIREZET,

KEESHIFA—)L

O

Set to
Zero

o
AN |
= [}
o EX
5 H

Scale

O

72-004

Position (BZi&): T X TOF v R/LBILOTEEILIE D K PN E 2L E
4, Zoarha— /L O RREL., FEfE O EIC Lo TRAVET,

F O KENLE A RELSGHEE I 5120% ., Horizontal (K X&) @ Scale (R4— /L)
)7 e REIAEIT L KA & % 28 T 7= . Horizontal (7K Y28H) @ Scale (X
=) )7 EITLOMEICRLET,

Horiz: Horizontal Menu (K o A= 2 —) ZFK/RLF T,
Set to Zero (12# I E): KN EL BRI ELET,
Scale (R —JL): AA UM E7- 137 RoEFRfho 1 B RS-0 DK
SERER (A — L - 777 2) i8R L E 9, Window Zone (#iPHHE ) 23 ZhiC

o TWDHEEIE, VA U DOR 2 Z LS ETUARY - = D%
BHELET
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KA -arka—JL

{ Trigger
Level

Tril
Mengu

Set To
Y o

Force
Trig

o
S
2

Tri
Viegv

27224007

Level (LRJL): =« NIHEIT NNV AN T RFEHL TWAEEITIT,
Level (L L) )71, IIEZEDIATT-DITE B NB 2D LEOHHIRMEL
N EFRELET,

TRIG MENU: Trigger Menu (R « A== —) NERIINVET,

Set To 50%(50% ¥EMgE): N H-L~L% KNIHEBOEY—7EOREEE SO
FRIZRELET,

Force Trig G&HINYAH): NITEZOF B BRI, TI/APvar w5 TL
T, ZORF AL, TIAY T ary BN T TITEIEL TWAEA IR ER T,

TRIG VIEW(FYH BT RR): ZORZZHLTWDHREIE, Fro VikTE
DROVIZNI TR F o RSNET, N DTV 778 MR EDN
UVHE FIZH 2 D B MR35 DI AL 7,

Ama—-REVéEavrO—)L-KREY

60

HWH,7

AutoRange Save/Recall Measure Acquire Help
=N OO

A\
Q Utility Cursor
- O O

2722008
@ —Save

w=)
i
o
g

3
c
=3
<]

Set

ols
0
®
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Ama—RBIORZ caba— LD

ZRLTTZE W,

RE/T:

ZEHRIZOUWNT

FARHRAE

F 77V R DFEE

D) T ORI, BRI TNAA= 2 — BRI TVHR

—a—-FFari iofﬂﬁwiﬁiﬁﬁ IiRBHEBRIZHD LED DAL

£9, KOKRIZ,

B A= —F
XA 7var

/7 DF&RE

J7 DR

RLET,

L]

Cursor (I —Y /1)

H—v)v 1 F£7~
X — 2

BIRSH TV DI — Y L ORLE
BHRELET,

Help (—~/L7)

Aa—)

HKOIOHEEZERL, FEY 7D
Uo7z IRLET, heEv 7Dk
NV FELITRIN =T 2 ERL
£,

Horizontal (7K - #i)

R—IVRA T

B DRI « A X2 T AT D
FTORHZHRELET,

(AT

FABIE O EEZEELET,

TEEEA T — L

ARG DA — V28 H L E
‘g—o

Measure (3 J&Z 8] &)

A

Y —AZLIZHEE ORI
BIRLET,

Save/Recall (1%,
)

TIvay

FOEE, B NT T T 7 A
BT AN BEOAZY —
VA A=V OBRFEELIEFE O
LELTERELET,

77 AIVIER

RFTHEYNT YT T A
W77 AL ETZAA—
T ANERIRLTZ0, FEOV
Ty NT T T ANVET TR
TrANERIRLET,

Trigger (FU A #5)

V=2

N OFEFHA 7 a7 Edge
() ITRESNTWDHEGA
(C\ y~7\€’55§-3ﬁ_\lbiﬁ‘o

NI OFEFEA T2 a2 73 Video
(B 7 A) IZER E I 4L, Sync ([F]
#) 47T a5 Line Number
(Line & 5) IZRRESNLTWDH
HlE A uRa—F R EDT
ABEFITRELET,

VIS

NI OFEFEA 7 > a2 D Pulse
(IR IR ESNTWDGA
X, 2LV ADIEEFRELET,
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R BAE

62

B A=a—F7

A7 var J7 DEsRE B

Utility (== —5 ¢V 77 A IVIEIR K DOE B EITHIREI TV 7

5+¢) » File Utilities ANERINLET,

(==74V7 ) SR S AL EI T A DA %
EHELUET,

Utility (= —5 4 (EWND2] TEK-USB-488 B 7 & 7 # D

5 ¢) » Options (4 GPIB 7RL 2% #HELET,

7> =ay) » GPIB

Setup (GPIB 3% /&) »

Address (7R1L R)

Utility (==—F 11 L A H &ML OEZRELET,

7 ) » Options (A7

> =27) » Set Date and

Time (H EFOFR E)

Vertical (& [H %) il N ) Fyr fe A=a2—(CH 1 A

» Probe (Zu—7") —a—RY) T A veRa—70

» Voltage (FBJE) » WEEHEZRELET,

Attenuation (J8i %)

Vertical (T B E5) N7 Fyr R A=a—(CH 1 A

» Probe (a2 —7")
» Current (&) »

Za—RE) T A VRAT—T D
A= NVERELET,

Scale (A4 — /L)

AUTORANGE (A —kL >¥): Autorange Menu (A —hL > P Ama—) 25K
IRU, A — R U REE A E T ENIZ U ET, A — R U UREREDN A 2D
2725k HEIZH D LED S AITLET,

SAVE/RECALL(RTFE/HH): o7 v 7 LHEIZ OV TD Save/Recall
Menu (R 17 /PR A== —) RFERENE T,

Measure GEZBITE): HEIHIEA=2—NRRINET,

Acquire GERZERA): Acquire Menu (B TEBUAA= 2 —) NFERINET,
Ref(REF *=a—): AL nAa—7DOREFEMEAEVIHRIFESINTHNDI 7 7L
VAT AT IR FH R EIIFEFRRITT A, Reference Menu (REF A==—)
BRRLET,

Utility (—TFT )T «): Utility Menu (2 —7 4V T 4+ A=a—) NERINFE
9,

Cursor (1—¥/JL): Cursor Menu (B —/ /L A=2—) NERRIINFT, Cursor
Menu (B —Y /)L e A= —) T L TH I — Y IR RIILTWET N (Type
(TEB)A T >ard Off (A7) ITRESNTWRWEGS) | h— Y V& 7
AZEIXTEERA,

Display (F&7R): Display Menu (RRA=2—) DERRINET,
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ABDaxov%

S A BRAE

Help (ANJLT): Help (V) A= a—RNFEIRENET,
DEFAULT SETUP (TR FBEER5E): HAEEy Ny 7RI ENET,

AUTOSET (A —bktYh): ANEBORRDEBIZRHIIIC, A nAa—
T ORI E B BICERTELET,

Single (KR ): (ST L0 — 0 X)) E—DEIEEZIVIA AT | 151k
L/i‘é—o

RUN/STOP (BfT/f&1L): A EE L CHRVIATe)y, TI/AV v ar %81k
LET,

@PictBridge H 7V Z ~DOEHIMBAER BT 57, USB 7Ty 2 RI4
T ~DORIFHERE R EITLE T,

I

Save ({£7F): USB 75y a - RIA T —Z5AR-AFE T 5L Print (FII)
RAVPERESNTWAE, LED AT LET,

&
% 300V A\ 300V CAT Il ———— =

2722010

1& 2 WEETRHDOAN)ZX02TT,

EXT TRIG (4VEBRYA): SR« — 2D AN S jax 72T, M« —

A (Ext F£721% Ext/5) Z# N 9 5121%. Trigger Menu (R A « A== —) Zfii FH
LET, NI -7V 7708 NITRENNI TG S 52 D B i
5121, TRIG VIEW (RN H B R) R MLkt £97,

FAVKRNRILDEDDIARYSF

UsB ﬂ er
Flash Drive - ‘/

272011

USB 77w 2 RIA7 R —h
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USB 75y aFSA4Td iIR—b: T —HDREESLIVH LD USB 7
T 2 RIATHEALET, 779 a2 RIATNARhREEI2iX, A onm
Aa—F RO ENRRINET, 77 AV PMRGFEIZRSGSND L
A Ao —7 TIIMREFH O ENEZ . RECFEOH L OERENE T L2
EEINLEDE N TA U BEIRSINET,

LED ft& D 7T 2 RIAT DA RIATIZR L TT — X DRFECHS
LT TCWAHEXIZIL LED 238K £9°, LED O S AaME I35 FTRE- T
RIAT R NTLTEE N,

PROBE COMP(FA—J#IE): 7V u—7HiEHNBLOvv— DRET
c BETR—T %A nAa—7D AN R LEERIC—BIELZDIC
ERALET,

PC D PCEEVIFIZTDAUAM—IL

64

A

Tektronix OpenChoice PC 1@V 7 7 =7 % L TA I rAa—7% PC (T
B2t 3D HIIT . www.tektronix.com/software 73HY 7y =7 X 7 a—RL
CIZAVAR— L LET,

EE A vnRa—7"% PCIZEERL TS PC BIEY 7Ry =T A Ah—
N HE AT rAT—TE PC IZEHBSNFEA, AR —T I RALRT
NAZRELLTHEBIESNAT-8, PC ¢AvuRa—7LoEEIX I ThILERE A,
ARSI, BEY 72T % PC ITA LV AR—/L LT, Ay Aa—
7% PC ITHHELET,

;I T /N—2a3r O PCBIEY 7N 2T WAV AR—ILENTWNAZ 5 HE
WLTLTES W,

FiaAa—7HY TR I =T IE BHEDY TR T =T T A H o dR— LN —
WO ANFTEET,

WEY TR =T A A=V T 5120, RO FNEEZFATLET,

1. PC T OpenChoice Y77 =7 % 94T L £ 7, InstallShield 7 ¢ % — R /3]
HICRRENFET,

2. AZV—2DFRIZHES TTEE W,
3. InstallShield V4V —KZ& TLET,
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PC AN E#
VIMT 2T % PC AV AN—/L LT=6, A mAa— 7% PC ([Z#kt CE£9
(64 X— [PC ~D PC B[/ 7 =T DAL AR—)L | ZHR),

E: V7N T IEA YRR —T % PC (X8 T ARINIA L AN— /LT DB
NHDET,

FvaAa—7% PC 2R T D120, RO FIEZFEITLET,
1. Fiuzxa—70EFRE+2»4 12U ET,

2. USB A7 —7 v Fll%, Fiarxa—70O%EICEH D USB 5 /84 X 7R —
MZFEALET,

3. PC OD&EWRAEAF NILET,
4, rr—7 )L OWifllE . PC Fd USB R—RMIHEALET,

5. "BLWWAN—RU =T RRONOELTE” LW Ay —VRRIRSINT S
TN =T OB Y 4 —RIZko> TURSNDAZY — 2 D
RICHES TLTIEE Y,

AV A= LG HN—=RT =T % Web THEZELRNTIZE Y,
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66

6. Windows XP v AT LADGAEIE, RO FNEZFEITLET,

a.

Tektronix PictBridge Device (Tektronix PictBridge 7 /XA &) X A7 11
T R IARFREINTZH AT, Cancel (v BV) 227V LE
7,

Ay —UNEREINT-S, Windows Update IZHERELRWZ E A TR E
THA4 T armEERL, Next ((R~)&227Uv 7 LEd,

W DT 4R 712 %, USB Test and Measurement Device DY 7 7 =
T oA ANV THLEWNI Ay =TV PRRIILET, USB Test
and Measurement Device DY 7 T =7 N E RSN WAL,
OpenChoice TAZ by 7« 7hy =T NIELLA VAR —/LZN TN E
A,

VI =T HEIICA Y AN— LT B4 T ar (RSN A T 7 a
V) &L, Next ((R~) 227Uy 7L FET,

Windows 12X > TCA Y BARAa—T DR ITANNA L A= L EINET,

FJE ¢ T USB Test and Measurement Device DFERINR WSS,
Windows TY 7 7 « RTA 3N B OB W 54A 1%, OpenChoice
FTAIry T I T 2T NIELLA VA= L ENTWER A,

ZDOXHEATE, Cancel Gy BV Z 2 L THLWWON—R T =
TOMH T4 —RE&ETLET, V4P —FBRETLARVIIIZLTL
7230,

A maAa—7F7)5 USB 77— 7 L&k & . OpenChoice T AT~y 7+
TR =T A AN—/LLET,

FruRa—7%4H5— K PC 28k L. TIE 6a, 6b, 6¢c, BLO6d &
EITLET,
Finish(#& T7) 227Uy 7L E£7,

Test and Measurement Device EWVOXAMLDX AT a7 HBFERIILZ
5. Windows THEITT DU AZEIRNL T OK 227w/ L F£7,
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7. Windows 2000 > A7 LD 1E, O FNEEZFEITLET,

a. Avt—UNKREINTZH, BEHDORTIANRDIANE KR T HZEHTR
ETHL T arZ IR Next(IR~) &2 7)o 7 LFET,

b. RO 4 KT, USB Test and Measurement Device Z &R L £9°,
USB Test and Measurement Device D ERIA H BN R RINWIGE
X, OpenChoice T A7 by 7+ V77 =T NIELLA LV AR—LEINT
WEH A,

c. ROT 4R T, Next 7V 7L TAHYRRAT—T DRTA/NEAL A
r—LLFET,

Windows |(ZL->TAH v BRAa—" ORITANNAL AR— L ENF T,

d. FJIE b T USB Test and Measurement Device 73 /RSFVR VNG E RO,
Windows TY 7R =7 « RTANB B ONLRWGEIX, Y7 =T )
ELLA A=V ENTWER A,

ZDOXH AT, Cancel (Gex L BL) Z VL THLUVLWN—R 7 =
TORHBT 4P —REKTLET, V4P —RFRE T LRIz T
7ZEu,

FomAa—T 006 USB 7 —7 VERE VTN 2T A AR—LL
£,

FiuRa—7%49—F PC IZHEHEL, FIA 7a, Tb, BELW Tc 25
1TLET,

8. Ayt —UNKRINH, Finish(#&T) &7y 7L F7,
9. CD OFF AZEREIN=5H. Cancel (v B/WV) 27U 7L F T,
10. PC I C PC BEV 7 NI =T % FEITLET,

11. v mrRAa—7L PC RAEWIZEFLZWE S, PCEBEY 7 =7 O
FoTGA L e~ IV ERF 2 AL RSB TLIE AN,
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(AR

T4k

S1%. TBS1000 SV —X &5 Lz @ ofaE2 R LU E4, TPP0101 Al ks k&
Uﬂ?%%1ﬂ7u~7®ﬁ%;OwTiHﬁBTﬂW%E#‘WVDXJ—
THMERRICHERL T 5120, £, IROSKENM TSN TOWDRERHYET,

= FinAa—7 3 FRESHIZEER RPN T 20 o Mgk L TE)(E
TLOMERDHYET,

B EERFOIRED 5 C (9 °F) DL EZ L3556 1%, Utility (2—7 U7 «)
A=a2—nBT 7B ATES Do Self Cal (H O IE) #EA FE4T T AL E
HVET,

B A nAa—F I LR IEOMBENICH L LERHYET,
FTARTOMRRIT, "R E” SRS TRV EY | (RAEE T,

AonRa—7F0 a4k

*® 6: ANLHk
Btk A
BRATEE T ke R L AR ZTIE 300 VRMS, IE B T2V 11, 100 KHz i % 5& 20 dB/decade TIE FL. 3
MHz L ETIX 13V E—27 AC £TIKT,
ESEHAT B £721X DC ANE BIci K S&E T, DC hy TV I HRICIER AT RER i KI5 51, =50 V 4~
Ty £5V/div(4 BE) ., 721X 70 V TT, AC Iy 7 V7 CTlE, DC ~ 300 V £ TOHPIAD(E 5% &
TEET, FEEZLETFE TIL, ©—2MH1% 450 V R CHLMLERHV ET, 300 V 2 HWALIEL 100 ms A
Wi, T 2—T A 7775? 1< 44% IZHIFRE TV ET, RMS [ 5L ~ULid 300 V ICHIBREILCWET, Zhy
LOMEB2HERRIBRNBETILARHVET,
x®71. —BaEH
i B
Tu—7FIESRH 7
7°uf7%ﬁi;%%\ Hi ) BT Mk oLBYTT,
o LUA B AR H AT 1 Meg Q DEAMIZ 5.0V £10%
JE I H 1 KHz
B R E T T+ LY :100 ~ 240 VAC RMS £10%, I 473V 11(90 ~ 264 VAC L' > P % H/3—) ;50/60 Hz
115 VAC RMS =10%;400 Hz
CEWARCE-8 s 30 W A THi (90 ~ 264 VAC A7)
RS
16 & {EIE 0°C ~ +50 C, s KAE 5
°C/min, $5#E/2L, & 3,000 m
PIF
FEBERF 40 °C ~ +71 °C, I KAHL 5
°C/min
WG i 6

68 TBS1000 Series Oscilloscopes Installation and Safety Manual



TPP0101 3L T8 TPP0201 'V — Rz @~ m—7 (100 MHz/200 MHz 10X) (2 B3 A5 4

® 1. — iR (WE)

s 9
W B ERF I L OVIEEE i {EIE +40 °C LLF T 5% ~ 85% AR %18 (RH)
I +40 °C 8. +50 °C LLFC 5% ~ 45% OAIXHRE (RH) . i 7e L, &5
TR ERIRE +37 °C (+50 CCHERF IR X 45 % IZIKT)
FEEERE +40 °C LLF T 5% ~ 85% OAR X (RH) |

+40 °C #8. +50 °C LLF T 5% ~ 45% DOFAKHEEE (RH) | fE#B2L,
+50 °C B The B BRIEE +37 °C (+71 °C CTHIXHBE X 12% IZ/KT)

W PTREFHE BRI L BIIERE

3,000 m (10,000 74 —R) LAF

U B 1 B (R 3,000 m (10,000 7 ¢ — ) LI F
BENELIRDHE LCD W EEEZ T DA RIS E<RVES, ZOHIE
VI AR OB LT R BILR T,
BEAR o P
£ LT OBEMEITAHTT,
e 158.0 mm (6.22 A~ F)
i 326.3 mm (12.85 4> F)
BT 124.1 mm (4.88 4> F)
8=+ LT OEMEIIAHTT,
AR 2.0 kg (4.4 R R)
T B 2.2 kg (4.9 RUR)

] P A7 1) U L

3.6 kg (8 ART)

TPP0101 &L U TPP0201 &) —X 2870 —7J (100
MHz/200 MHz 10X) [ZB8 9" 5 1& R

TPPO101 XY TPP0201 >V —XD 10X &7 — 713, 10 X HE. &1
VE—H U ADZE T 0 —T7 T3, ZH0 7 a—7 % TBS1000 “U— XD
FruAa—7HIZEHSINTWET, 2D A v rAa—70 N IR EIX

20 pF T,

Ia—T7OMMIEL > U1E 15 ~ 25 pF T,
INHO7a—72 %, BERSCY L TEHETEILMMIEHVET A,

c E&: TPP0101 F72i% TPP0201 vV —RXD 7' 0—7 (%, A v unra—7 D
%

fl

9 7R TIEE LW T<EE 0,
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TPP0101 3L T8 TPP0201 Y — Rz @~ m—7 (100 MHz/200 MHz 10X) (2 B3 A5 4

JOo—J&ASRRaA—TDELE
LTI RT IS e—7 2 a9,

PROBE COMP
I

7= X
AT F HIEH )

2786-001

JO—JDMIE

A Aa—T7 O AN TR H 2 ICER NS L2 A nRa—7 EC
Ta—TEHbT v FINDLRIDOT v R L E L% IE, T e—T
OIRJE B B E2 TR LT VR B nWSGENnH E3,

FIEE D 1 KHz S5 (1 ms/div THRR) DI EVT P LN FDmy YD
M CHHERZRNBDOOLNIGAIE. L TO FNEE 1T L KB 3 Hhf 1
Tl b L CLIEE W,

1. HEIER T4 ara—7OF v xilFa—7 28 L Ed,

2. FinmrRa—TOTa R RFANICHL IO — TR IEH I a—
TEERLET,

Q L. FEABITAT-OIC, A aAa—7® Probe Comp 18 5 ~D keI,
ZOREEITIEZDRIZL TSN,

3. Autoset (A —htvh) 2447 LOMDITIETHA L mAa—T AL,
ZIE LT IE R R P FONLEIICLET,

EEATERIEER TR (FRESR) BT A AT VA ICRRENLE
T, 7un—7 DN ~EZELET,

-~

A B RELBHT D70 | Ml EEOFHEN TR O S 7Y — e o
Hafli LTS,
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TPP0101 3L T8 TPP0201 'V — Rz @~ m—7 (100 MHz/200 MHz 10X) (2 B3 A5 4

- 1O
{ \
MIERZE SR pA AE®Z%

2720-005

70—7 &BIE B B O B

BERIE R & OB 21, T a—T I BDOAZ K —R T 723 E2{# H
LET,

L. So—T77 oM ABEORELRT LD, Ta—T KK
T 7V VOREA — RO g2 HE W IO L TLEE D,
R ARET T2 7 a— T g E RIS T AR, 7T R U—RE
TIUR ATV T PERIZE G > TWNDIEEMHERL TN,
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TPPO101 3L TPP0201 >V — X&)~ u—=7 (100 MHz/200 MHz 10X) (ZE8 35 154

ARV F—F-T7OtY)

72

Ta—7 I RBLTWST 7 &2 FTRIRLET,
HH a7
AT =K

FiaRa—T7DF v RV E
TR TEDLIH, Tr—T
NIZEHFELET,

BN SR D S 45 L
016-0633—xx (5 %)

B
5

i 2786-002

Tl FoTS

T FoT T a—T F o7
WS RIZTZ w7 & [BI I
WLET,

B I SCIRE 0D 25 50 o 7 75
013-0362-xx

2786006

U=y &SR Y—FR
V—REMEFEIZTO—T -~ KD
TT IR L IRICEI B D 7
FUNICERLET,

BN ST 0D 25 50 bt 3 5
196-3521-xx

T

S
UL

—_

30 Vis Z#E 2 HE|EET
(A L2 e E N

2786-004

FIUR RIS
BRI DA Z 082 Ak D
B EIE B DOT N —vara i
INBIZINZ, BVME B IREE T
OREEFREIZLET,

ATV T T a—T «F T DT
FGURCNURIZEOfHTET, A
TV T F T AE BT AR AR
AL PBEE K 0.75 A2 F ETHEE
TIENTEET,

TENAE SCHE D M4 4L 5 L
016-2028-xx (2 {i#)

—([[E—

2720015

FEY —
BN SCIRE O 24 150 L R B
003-1433-xx
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ATari-7otH)

T

TPPO101 LT TPP0201 >V — X&)~ u—7 (100 MHz/200 MHz 10X) (ZE8 35154

Ta—T7OX T a7 e (BIEEE) Z UL FICRLET,
T 7eY%Y e E T
V=Oft&7 70 R-U—=K (12 4 F) 196-3512-xx
6 AL F VT T TURY—R 196-3198-xx
TIUR ATV T (4E) (2 @) 016-2034-xx
MicroCKT T Ak« F > 7 206-0569-xx
AT F T 013-0363-xx
2= N—H L IC Fyro T 013-0366—xx
[ AT AN RA '~/ PCB 77X 7% 016-2016-xx
JAY 27— )b 32 AWG 020-3045-xx
= 8 BRIREMM LR
Bt TPP0101 %! TPP0201 %!
Ik (-3 dB) DC ~ 100 MHz DC ~ 200 MHz
AT NI e 10:1 +3.2% 10:1 +3.2%
MIEL Y TPP0101 7 TPP0201

15 pF ~ 25 pF 15 pF ~ 25 pF
VAT A ATTHEPT @DC 10 MQ +1.5% 10 MQ +1.5%
VAT AN E <12 pF <12 pF
AT ISE ERER (% {3.5 ns <2.3 ns
FAH)
A 3P 4iE ~ 6.1 ns ~ 6.1 ns
RERANEE 300 Viys CAT 1I 300 Viys CAT 11
r—71E 1.3 m 1.3 m
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TPP0101 3L T8 TPP0201 Y — Rz @~ m—7 (100 MHz/200 MHz 10X) (2 B3 A5 4

& 90 WIFLH

et L
I B ) o
B /Ry -10 °C ~ +55 C (14 °'F ~ +131 °F)
FEBVERF =51 C~ +71 °C (=60 'F ~ +160 'F)
1. B2
BERE B L OFEEIfE 30 “C (86 'F) LT THEXHE A 5% ~ 95%, +30 C ~
i +55 C (131 °F) THIHE A 5% ~ 65%
i B
EnN(ES i 3.0 Km (10,000 74 —H)
FHEERF B 12.2 Km (40,000 7 ¢ —F)
HeeT 57
1000 +

100+

VAC rms

101

14 I
1 10 100 1k 10k 100k 1M 10M 100M 1G

Frequency (Hz)
100 M 0.0
10M 5 -10
i}
\
M N -20
100 K N -30 |
3 |
= N -40
< 0K |
n 4 \ 'S
®O1K % -50 =
J 5 i E
B\J NG 60 €
Q100 v
R 1
<10 J=ot 70
1 -80
-« ¥ i
N / -90
LLE+00 | L.LE+02 | L.E+04 | 1.E+06 | 1.E+08

1.E+01 1.E+03 1.E+05 1.E+07 1.E+09
E&&(HZ) 2786-007
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TPP0101 3L T8 TPP0201 'V — Rz @~ m—7 (100 MHz/200 MHz 10X) (2 B3 A5 4

& 10: MIKLER
Retk B

EC EHAEBES [ Official Journal of the European CommunitiesJiZ Z0.#E D
LUF ORI HERLL £,
KFEJE 4545 2006/95/EC:
EN61010-031: 2002

e L UE UL61010-031: 2007
CAN/CSA C22.2 No. 61010-031-07
IEC61010-031, IEC 61010-031/A1: 2008

W E ST oy ZOHTIVOBE ]
CAT 1II BLEEL -~V OER, EEK
CAT 1I STV L DR, #mﬂ%%‘é%ﬁ
CAT I AC EIFICE SR S W

1GYLRE 2 EEMEVG R E DT T DA REME DD DB TIEE L

RN TLIEEW(IEC 61010-1 ICEFE) . BANEH D T
DN TOFHH T,

ERE TS Bé@“é#ﬁ VIZHES< BU O3 R |2 HEHILL
TWET, VA7V FIEOFEMIZ OV TIE, B4k Web A1

E 1%%%@)'3"(71]/ A B 1Y WEEE Directive 2002/96/EC (Fg e
(www.tektronix.com) @ I Support/Service | Z & L T/ &V,

ZEICTHERAWNELEHIC

HXOANE~ADEEE
i W R e P S

NE~OBG AT | AR OAR G (Tt S T D R O HE 2 P51k
FTHIDIT, LM Fﬁ?é&®/£%$1ﬁ%i<k‘ Gt TS, HEDTZD
é:\?E/T ﬁEO’CZIK% ha i L T<IZE N, T a—T T s % E A
DIFETEN T HLEEEITHROERPHYET,

TIVRRBEOAIORI—TOER: 77 NEHEDOF v rAa—7 (TBS &/
=R A imRa—77p8) THHAT 56, K7 u—7 ORAEY — N a2 i)
HRNTLIZE W, FHEY —RIIEEM AN (0 V) IS LR T LT £ A,

EHREUBTOFIEZSF> TR #llE R BRI v — T 28 3 AR
Tu—7 WA RS IC R L CTEEW, Te—T A1 —T Dk
YE — R 29l E B DY L= 1% . 7 o —7 2l E RO L <<
72EW,

BEEB TULEEN: T o—7 L) — i3 EIRICERES L TO BRI
B E T T BT L 72 TS,

FTRTODIHEFDEKICH > TSI )(“"?Dmﬁ@f”l@i?bﬂi Téf_
AR OFT R TCOTEKRE~—F L T2 -> TLEE N, AT /ﬁ%‘f%‘f}u
THHNS, B DFEMIZ OV T, B V%JT/V%#%HBLTU’&\
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TPP0101 3L T8 TPP0201 Y — Rz @~ m—7 (100 MHz/200 MHz 10X) (2 B3 A5 4

REFHTTLEEN:. To—T07 72T, BIEh73VEB X
WEEEREEGD, 7a—TLT7 78 ORLIKRWERKRZ B 272V IolcL
TLIEEY,

TO—J L7 oY UERBLTIESL: HARIC, Tr—7 778 HUIC

BE(Ta—TRIE, 7OV, =T VB OWHRE, BEL, R E) 23

WIEEHER LTSN, BERDHLESITITH A LN TLIEEN,

EBRDZENECATIIFERALENWTLEELY

BELOLTVRETIEIEESELZLTESLY

MADREEFRTEBEL-REICR-TLEEL,
RLCEHTREELRE O~=aT A TRROHBEREALET,

A B AMEREMIAEELBIIETBENOHIRECITHERLET,

A AR ARRLZOMOEREES TR EL 5 X 0BTNOHLIRIEIT %
ZRLET,

RKEROERE: ALIFUTORFICEREL TCIHEHIIEZ N,
VAN
EE T — AT
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772 H)

T7otY)

T 7Y VR RODOGEIE A EITE M E T2 TR O b e
FTETITEAESTES N,

AP E—R T 7Y

e TPP0101 & X T} TPP0201 %Y, 10X ZB1EE 72— : TPP0101 T~
z—71Z DC ~ 100 MHz (-3 dB) @3 A7 AR 215 | B KBk iE
100 MHz ¢ TBS1000 2V —XF > mzxa—F|CfE LI ET,
TPP0201 ! 7 2—7 1% DC ~ 200 MHz (-3 dB) @3 A7 AR IR %
H. 100 MHz LV K X7 #80E 2 Ff-> TBS1000 > —XFmz2a—7
R RS E T,

TBS1000 2V —X+FuRa—FORBLELEEICETE =27

IV HIR~ =27 v 1 B L F9 (071-3099-XX) , CD-ROM TH
ffrEsnpsrv=a T LO—EIOoWNWTIT, (A aF -7 7)) %
ZHRLTLTZE0,

<=2 7T F7H CD-ROM: 2D CD 213, ZEHM070 55 17 20 A3
©) SN TWET (063-4479-XX)

FF a7ty

P6101B 4 1X ZBEE = —7": P6101B M7 m— 7 #5156 MHz,
BRI 300 Veys CAT Il 70 —7C9,

RM2000B #5 v 7=17 ko3 vk : RM2000B #L T 7~ 7 b« % R 2 fifi
T 5&. TBS1000 2V —X AL aRa—F 23 FHEHD 19 A FFv 71T
BRETEFET, ZOTv7 Xy b TlL, Tv70 L THMEE 7425 (18 cm)
WRTIVNERHVET, Ty 7 - FyhOFTHNG, A aRAa—7 OER
DAY S F TGV ZDIENTEET, ATARTUMEE IOV ET A,
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77 eH)

TBS1000 2V —X, TDS2000C ¥V —X, BIXTRTPS2000 2V —X+F
ReFuRa—S - Falfogvevma TN Ol Svev=aT
L (077-0444-XX | BEZERD 121, 2~ RET L H o7 ZZBT G HH
s TnhET,

TBS1000 2V —X+FIPH )+ AL —VFimRa—F - —E R w=a
—— T ZDOY—E R e~==27 /L (077-0772-XX, JL2EH) ICiX, TV 2—
L LSV OEEE R AR HINTOET,

TBS1000 Y —R+F BN« AR —PFipRa—F - a—F-v=a
T TFOSERSAEINTOET,

YEFE (077-0760-XX)

77 AFE(077-0761-XX)

ABY T FE (077-0762-XX)

KA 58 (077-0763-XX)

AL FE(07X-0764-XX)

H A 3E (077-0765-XX)

RV H IV EE (077-0766-XX)

fi R 5 [E 35 (077-0767-XX)

AR EFE (077-0768-XX)

55 [E 55 (077-0769-XX)

oy 7 EE (077-0770-XX)
FEDOBEFa—FN A ura—7 I BT 5BHRa—RFOMIz, 45 FEH
DOEFI—FbHESNLTWET,

F7Far A0 B dbk 120 V., 60 Hz, 161-0066-00
FFar Al AL 3—mw % 230 V., 50 Hz, 161-0066-09
FFar A2 B AFUZ 230 V., 50 Hz, 161-0066-10
FFar A3 A —ARFUT 240 V., 50 Hz, 161-0066-13
FFar Ab B 242 230 V., 50 Hz, 161-0154-00
FFar A6 B B A 100 V., 50/60 Hz, 161-0342-00
F7ar A10 B Hi[E 220 V., 50 Hz, 161-0304-00
FFar Al AR 230 V., 50 Hz, 161-0400-00
FFar A2 B 75U 127/220 V., 60 Hz, 161-0357-00

TEK-USB-488 B 7 X 7% .= GPIB 7 X 72 %+ AL A mx
o—7% GPIB 2 b —J 1 C8FE T ET,

IRl Rs Ay AT KRR R DI TR, a7
Ba—FB LU~ =7 VAR TR ET.

I Tyber—R: AR —TEEBLIELSERIC, BECEE ER
R E MDA R T HN—R T — 2T, ZORT Db —R TN
WA, KEEFETY TR — R AN T E N,
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J)—=

H)—=245
— R EEE

LCD T4 AF LA ELSS H A Y 7= B AT I  RIFRIA S maa—F & (R &
Tl HE L TIEE N,

A IR AT WK AN S B W TR N, A mra—F R
O—7 NEETHAREENRHVET,

HY)—=24
BER IS U E Ty ura—7 b7 u—T7 2B L TLES W, 4R
HHOENEZHEE I, RO FNEEZEITLUET,

1. BEWEZRODWA T, A aRa—7F 7 a—7 OREICHOWT-EEELEL
FI, HWTADT A AT LA T ANEEAGOT RN IOTEE L TLIEEN,

2. KTELEE=SCHOOLPWAZERAL T, AvnAa—7OENZREIRD £
9, 75% A7 e /L T va— LKA T HEENNILKELET,

é FEE BRI RS ANIE AL 20 TESN, AvnAa—7 7 n—
T ORBMPBEGTLAREEDLHVET,
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T NDTAEA

242D A2R

80

TBS1000 TV —R A v Aa— DIV TWAT VT SaD 7 4 ML,
WDTA Y ARKEN S ET,

Copyright © 1988 The Institute of Software, Academia Sinica.
CESERE H O P.O.Box 8718, Beijing, China 100080.

AKITRI 2T BELOZDORF2 A NATE O B THEHICTEH ., 28—,
B BIOBAATHIFIEARAEICTCNELET, 2770, LR OFEHER
WRT_RTCOFEFUE RENDLZE, FREEHEEREZOFFE RO 5
N R—=FHRF 2 A NMITHEHINAZE ., BL “The Institute of Software,
Academia Sinica” EWV)AFRDS, FRNCEmICED BRI 25y~
N7 =7 OEATIZBIR T B )IME I3 B THERHSNARNWIER KT E
9, The Institute of Software, Academia Sinica |X. &Y Z7 7 =7 HMEE D H Y
WA T2ZEICELT—UORPAEZITWEE e KV T7R =713, L BRI
TARFEF T BRI MR GE2 L "Bk Bt E T,

THE INSTITUTE OF SOFTWARE, ACADEMIA SINICA 1. 78 &b 38 L OV
EEOHLDHRG BRI R E & O | AV 7Ry =T IZEE L TR ETD
ADLRWEDELET, WD EE 12, THE INSTITUTE OF SOFTWARE,
ACADEMIA SINICA 1Z, KXY 7 =7 O B F 72137 3 —~ L A1 %
FUCBEE U CTHAE LR NITS, Bk, 32 0MORIETHOWT I
WCBWTC RS, 77—, FREFIREN KNI E TV bR
BRIpRE | R EE AHEMEEICH L O ETZAVERE A,

© Copyright 1986-2000, Hwan Design Inc.

Hwan Design O &M FEFEIZEED T, 4 fifHD Baekmuk TrueType 77 h7A
VT F U NATEO B O BHIRICEH, o —  BH 77/
ADfF G- IR7E, BEXOFEAEZITOHT 25 LET, ELAREHREZN
HOT7 A hDORaE— FIZEARIRETHEL, TR T LI, 4 HED
Baekmuk TrueType 7 4> DRI — |2 T Hwan Design Int. O paiE 4 7R
OHZEEFMEELET,

BAEKMUK BATANG (% Hwan Design Inc. % &k pE#E <4, BAEKMUK
GULIM ¥ Hwan Design Inc. @ X $kp#f%E T3, BAEKMUK DOTUM |% Hwan
Design Inc. DEEXpEFE T4, BAEKMUK HEADLINE (X Hwan Design Inc. @
BRERPHIE T,

© Copyright 2000-2001 /efont/ The Electronic Font Open Laboratory.All rights
reserved.
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T NDTA A

UTORMENMIZSNDHEE . Y — AR XBLONAT VR THEEAML T
AT EN, REOFELZR DT IShET,

B V=R a—ROFEAARFIZIE, EFROFEEHEE R, ZORMEOVARN B
SO ToOHRBERELZTHLRTIERDER A,

B ATV TOFEARICIL., BEAA L, THRIESNARF 2 A RS
KXOFOMOE RN, ERROFEMHEE R, ZOKEOVRN, BLXOLLT
DR BELBEARB L2 T ER0ET A

B F—LDOLH BERE DL BIOWT IZHOWTH, FHANCEHICLD A
KRB R 25T, A7 0 M BIRAES I B G DR ZERCE D 78
WICHEHTAZEITITEERY A,

K7+ MI F—L2BIOEBRE ICL-> T, "Bk EE” 12k, gt
BILOWFE BRI T2 A8 BB T 2RI GER E . B/ R 2 13K R
VDR AIRFELITWER Ay F— L FITEERE 1L, WS
b, HOWWHEENEE, MR E, MR E, FrEeEE . #EE
= CFLIIRERENBEEICHLCEEEZADROLDELET, BEIT., U
EIX Y —E RO FEHKS, T —F, FRITRIR OB KL, HDHNITE
BOHRWNREENETE, ZNOIZRESNEE A, ZOBRENEDIIITA
L. U RS EA LRI E STV AN E b, K7+ roflifick-T
IS OI TAUT- K, il L EHE, X RR%EL2ET) RIETAHDW
THNORGNZEBNTH, ZOLEBEORREENS TEIN TV EEE D
TEMTEZSHRLET,
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Hp
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3k
&
A
X4
s
X

BRERRIASHGE

82

VEANBEEE N2 VR FE i, DARE SR N S0 3, IR IR SR A i B
AT i EE R AR AR 77

NG AT BEM G RS, 1 55 0 F RO e A F AR 77 i
HAE G NS REAT BT R .

EREENBRIRK. i UEHA™ L IR 2B B 5/ XGE R
VR 2% o

IEWERF ERMTER,  ERERIIGI B8, 5085 K
i A 2 B RS o AEIE RIS N i R, I SR AR R HE AR S
DL EE SR . SRR 5 R AR BT 2 B, 38 e RSk N\ i S A Sk S
25 I FRL S I T

FremEt, o ANl IR S L, BT, B
%i&%%ﬁ—'ﬁﬁﬂﬁﬁ@ TE X A 72 i B i N v B8 o R AT R 2 R, 15 5
DA K A i IE B M

BFARELREEE, : ARG OREES, HET M ERATE e
ﬁ§§{fﬁﬁmﬁﬁ HERZRE, EEAERSRTM, THACHEAE
FRESEENS!

FURE R Sk JE v S 2 12 21 K3
XAEAT & CRLAE 328 3m )t Fi P AN 25 1o 122 2% B ) e KU E ML

WIFFERIR. © FRIETT OS] LU ™ T IR 1§ S A R BRI, A
BEERIRIT R, B IRIT 5C 0 Zi R B Rl I (I P AR

DAFBRE.  EWLIN ST TR AT A7

&~ m LI RY | WD ATIRAE. © WRMEEA S EBUR, Eiks
BN B AT I &

EEWARER,  BIFEEE, B2 &AM EE L AT
ENERERETRE, :
ENEZRZBMOFEPRE, -

BEREF-RREBFETR. :

BEYBRo A7 KU 222%™ i AR RRE 2l AN 2, T2
ER/ LI EE LR
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A F M P RIRE
FmENFSMARE

FEHEER

EMC F&
EC fF&147FH8 - EMC

HEMER

AT bRl e H BB R R

?;é./; D BT IR T RE &g RO B 05 T e K A 2 4 ) DL ER
Ak

ER L CVER YR TR A i AR I 7 3 R AR 15 T e g
1/1_:‘0

P it B AT RE H I BL N R

w CSERET RO AR Bz RS S SL RV AR R
CET RN B R BOZAR LN AN S SRR R B4
B OERT RN ARG XS AT b AR IV 7 ORI SE R
Pe it ERTREH I LN A S

4 <

RAPPEEIE e

b
W
=
._H,
=5

A O |

L e
(B T (i)

PEER 7 AN RS FF 5 1 BMC (RIS D A MRS bR

TFE 2004/108/EC $84H KM AENE R ., CUEHRMF S (RRINHE R K
AR A RT A LR B BE «

EN 61326-1:2006, EN 61326-2-1:2006: | & . 32 i Fl 52 5 25 F B R B 4%
] EMC ZExk, 123

m CISPR 11:2003. J¥StFAfESAG &, 1 4, A %

= [EC 61000-4-2:2001, &AM
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HEMER

BRANL /AT

BB - EMC

RENEH

EC

84

TEFEH - KEE

m  IEC 61000-4-3:2002. 4 ELREIHPUNME ¢

®  [EC 61000-4-4:2004. HL/ R BEAS / ik b P v
®  IEC 61000-4-5:2001. HLZRIRVAPTILTE

m  [EC 61000-4-6:2003., f& S $4ipsis 5

®  JEC 61000-4-11:2004, HLE# A Wrprdie: 6

EN 61000-3-2:2006: % it i Yt £k 184 i & 5 &
EN 61000-3-3:1995: H1 7484k, i zh Al A AR

PR M Bk R 5 =
Tektronix UK, Ltd.
Western Peninsula
Western Road
Bracknell, RG12 1RF
United Kingdom (& [E)

T AFEmRRATHEEXK. EEEXERATREIEB#TH.
2 HZRESNHANREEN , TRFEBTHMEAERIIN R E.
3 FNARFEXRIHMNET EMC 41l , BREASRENEREDOSL,

4 H{U|/EEH IEC61000-4-3 MEHEH TMNSHR <10 FEMNREUBUAR <205
FE B I - e {5 W 7S 4 A0

5 H{UEFE | IEC 61000-4-3 HSBEMES TN SHIM < 0.5 RENRFEABUKR <105
FEE B9 e - e {1 R 7S 4 A0

6 MEEEARIE CERA T 70%/25 BT B K B B2 LA R 0%/250 #i& B B8 & A7 i ) 14 4% 51

(IEC61000-4-11), MMRNEBEEBEBKERPM TSR , FEE+HHU LN ETEE
IR [ B L ET B TAERAS .

RBIE ACMA, £F& Radiocommunications Act (FCZEHLIE{E7E) B L EMC #
5E 1 LAR b 1

= CISPR 11:2003. M MESRENE, 1 4, A 2%, KK
EN 61326-1:2006 F1 EN 61326-2-1:2006 .

SAEART S CERPNIERRE 77 A AT 5 BLT B B -
K HL R84 2006/95/EC.
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ZEEFRIATHMEE
BEIX
INZEXIiEH

Hiira

RERE
RER 5

75 3 i B

RE (HE ) RHHA

i 3R A

HEMER

= EN 61010-1: 2001, X FHF-00 & 4% i) F0 S2 56 =5 1 A8 48 1) 22 4 PR
Ko

® UL 61010-1:2004, &5 2. FoM B AR 3 5 bR vE o

®  CAN/CSA-C22.2 No. 61010-1:2004. % H T-IE . 6] F0 256 2 (r H
A& ZEEER. 5B 1 5.

®m IEC 61010-1: 2001. XFFH T & 420 A0 5256 =5 1) B R 45 1) 28 4
PSR .

RF I

1 % - Behr= .

D57 it JE) LR 77 i P98 B R 5 mP e B EE IS o TR AN i ) Y
B A ERA B DUAR A o A BRAE T S P08 P A5 7 i

Z N

R 1o LI REMUH BT R. At S5 e, XX
W B BATEAR . R R L E T T b R

i 20 WERAETER., L PUEG G MRS R bEL 5]
I A2 S SRR I A R/ R EE B 8 TR MG Ol R A
I, A2 b A I I e 4

1G9 3. ALVEys e, Bih FlRtah e T AL ST Ry fE
PR ge . XUy Py G M A B, iR BRI A S R X
A EEEMIE . KB R K.

YR 4. A SRS BKEE KA RIS SIS G
G137 BT i T T XA DL

dn (3 7 AT BE A A B 223k GE D nlfe e . 22BN M.
ERA TVe AR 22 5 r YR A BEAT O U0
MEZG 11T, M FERF LR AT E.

S

S

g

H

e

]
e TT. I T1E 50 22 28 LA 10 i i b BEAT IO &
M2 To TR ERERES) 200 f g Lt A7 il & .

SRR T (g TEC 61010-1 & )
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HEMER

HRZEEEM

AHR o S BEAT 577 O A BRI AE

FaRELE [l S AR 5% BT AR I, 1SS R T AR -

R B A AR A T R UMV AR BRI 0 RO A i )RR b
BN, D20 P A5 1R L) 5T AT R 2 0 PR 5 N AR (i R 3 R A
i R FE OB TR RIS, IR B AR R IRI A, S BCRATE
2 7 A= iy, DUR DR K38 20 R4 ORE AT DL A 3t 2 5245 FH BRI
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