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OSCILLOSCOPE WARRANTY

Tektronix warrants that the products that it manufactures and sells will be free from defects
in materials and workmanship for a period of three (3) years from the date of purchase
from an authorized Tektronix distributor. 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. Batteries are excluded from this warranty.

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, shipping charges prepaid,
and with a copy of customer proof of purchase. 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
LISTED PRODUCTS 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.



PROBE WARRANTY

Tektronix warrants that the products that it manufactures and sells will be free from defects
in materials and workmanship for a period of one (1) year from the date of purchase from
an authorized Tektronix distributor. 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. Batteries are excluded from this warranty.

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, shipping charges prepaid,
and with a copy of customer proof of purchase. 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
LISTED PRODUCTS IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR
IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. TEKTRONIX' RESPONSIBILITY TO REPAIR OR REPLACE
DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY
PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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General Safety Summary

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.

To Avoid Fire or Personal Injury

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

Connect and Disconnect Properly. Connect the probe output to the
measurement instrument before connecting the probe to the circuit
under test. Disconnect the probe input and the probe ground from the
circuit under test before disconnecting the probe from the measure-
ment instrument.

Ground the Product. When operating with AC power, 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.

When operating with battery power, this product must still be
grounded. To prevent electric shock, always connect a grounding
wire between the ground terminal on the rear panel and earth ground.

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 ground lead of the probe to earth ground only.

iv TDS3000 Series User Manual



General Safety Summary

Replace Batteries Properly. Replace batteries only with the proper type
and rating specified.

Recharge Batteries Properly. Recharge batteries for the recommended
charge cycle only.

Do Not Operate Without Covers. Do not operate this product with
covers or panels removed.

Use Proper Fuse. Use only the fuse type and rating specified for this
product.

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

Do Not Operate With Suspected Failures. If you suspect there is damage
to this product, have it inspected by qualified service personnel.

Do Not Operate in Wet/Damp Conditions.
Do Not Operate in an Explosive Atmosphere.
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.

TDS3000 Series User Manual v



General Safety Summary

>

Safety Terms and Symbols
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.

vi

Terms on the Product. These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you
read the marking.

WARNING indicates an injury hazard not immediately accessible as
you read the marking.

CAUTION indicates a hazard to property includthg product.

Symbols on the Product. These symbols may appear on the product:

/A D VAN

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

TDS3000 Series User Manual



General Safety Summary

Preventing Electrostatic Damage

CAUTION. Electrostatic discharge (ESD) can damage components in
the oscilloscope and its accessori€s prevent ESD, observe these
precautions when directed to do so.

Use a Ground Strap. Wear a grounded antistatic wrist strap to
discharge the static voltage from your body while installing or
removing sensitive components.

Use a Safe Work Area. Do not use any devices capable of generating or
holding a static charge in the work area where you install or remove
sensitive components. Avoid handling sensitive components in areas
that have a floor or benchtop surface capable of generating a static
charge.

Handle Components Carefully. Do not slide sensitive components over
any surface. Do not touch exposed connector pins. Handle sensitive
components as little as possible.

Transport and Store Carefully. Transport and store sensitive components
in a static-protected bag or container.

Battery Recycling

This product may contain an optional Nickel Cadmium (NiCad)
battery, which must be recycled or disposed of properly. For the
location of a local battery recycler in the U.S. or Canada, please

contact:

RBRC (800) BATTERY
Rechargeable Battery Recycling Corp. (800) 227-7379
P.O. Box 141870 www.rbrc.com

Gainesville, Florida 32614

TDS3000 Series User Manual vii
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Preface

This User Manual describes the capabilities, operation, and
applications of the TDS3000 Series Digital Phosphor Oscilloscopes.
The following table shows you where to find information in this

manual.

If you are looking for:

Turn to:

Product overview

Product and Feature Description on
page 1-4

Installation information

Connect Power on page 1-10

Basic operating instructions

Front Panel Controls on page 1-18

Details about a product feature

Reference on page 3-1

Look up the front-panel button for the
feature

Application examples

Application Examples on page 2-1

Information about selecting a
language

Configure System on page 3-61

Information about battery operation

Using Battery Power on page 1-10

Information about making a hard copy

Hard Copy on page 3-21

Information about probes and probe-
power limitations

Probe Basics on page D-1

Technical specifications

Specifications on page A-1

Recommended accessories

Accessories on page C-1
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Contacting Tektronix

Product
Support

Service
Support

For other
information

To write us

Website

For questions about using Tektronix measurement
products, call toll free in North America:
1-800-TEK-WIDE (1-800-835-9433 ext. 2400)
6:00 a.m. — 5:00 p.m. Pacific time

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

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

Tektronix offers extended warranty and calibration
programs as options on many products. Contact
your local Tektronix distributor or sales office.

For a listing of worldwide service centers, visit our
web site.

In North America:

1-800-TEK-WIDE (1-800-835-9433)
An operator will direct your call.
Tektronix, Inc.

P.O. Box 1000

Wilsonville, OR 97070-1000
USA

Tektronix.com

TDS3000 Series User Manual ix
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Getting Started

In addition to a product and feature description, this chapter covers
the following topics:

How to perform a quick functional check, install and compensate
passive probes, and compensate the signal path

How to install the power cord, battery pack, and operate the
oscilloscope safely with battery power

How to install application modules and communication modules
How to use the menu system

How to identify the oscilloscope controls and connectors

Initial Setup

The following procedures describe how to quickly verify that the
oscilloscope is powering up and functioning correctly, compensate
passive probes using the built-in compensation signal, and run the
signal path compensation (SPC) routine for maximum signal
accuracy.

You should perform all initial setup procedures the first time you
use the oscilloscope.

You should perform the probe compensation procedure whenever
you attach a passive probe for the first time to any input channel.

You should run the signal path compensation routine whenever
the ambient temperature changes by Clor more.

TDS3000 Series User Manual 1-1



Getting Started

1-2

Functional Check

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

1. Connect the oscilloscope power
cable (refer to page 1-9).

2. Turn on the oscilloscope.

Wait for the confirmation that PASSED
all self tests have passed. = 0000
On/Standby
button

3. Connect the oscilloscope probe PROBE COMP

to channel 1. Attach the probe

tip and reference lead to the

PROBE COMP connectors.

A C

CH1

4. Push thAUTOSET button.
You should see a square wave in
the display (approximately 5V
at 1 kHz).

‘ AUTOSET ‘

[11]
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Getting Started

Probe Compensation

Perform this adjustment to match your probe to the input channel.
This should be done whenever you attach a passive probe for the first
time to any input channel.

1. Connect the oscilloscope probe AUTOSET

to channel 1. Attach the probe PROBE COMP button

tip and reference lead to the i

PROBE COMP connectors,
then pustAUTOSET.

If using the probe hook-tip,
ensure a proper connection by CH1
firmly twisting the tip onto the

probe.

2. Check the shape of the displayed m
waveform.

Overcompensated

I O O

Undercompensated

S I I

Compensated correctly

3. If necessary, adjust your probe.

Repeat as necessary.

NOTE. SeeAppendix D: Probe Basidsr more information about the
probes provided with your oscilloscope.

TDS3000 Series User Manual 1-3



Getting Started

Signal Path Compensation (SPC)

The signal path compensation (SPC) routine optimizes the
oscilloscope signal path for maximum measurement accuracy. You
can run the routine anytime but you should always run the routine if
the ambient temperature changes by Clr more.

To compensate the signal path, do the following steps:

1. Disconnect any probes or cables from the channel input

connectors.

AR A

minutes to complete.

Push theJTILITY button.

Push thesystemscreen button to seleCal.
Push thesignal Pathscreen button.

PushOK Compensate Signal PathThis procedure takes several

NOTE. The signal path compensation does not include calibration to

the probe tip.

Product and Feature Description

The TDS3000 Series Digital Phosphor Oscilloscope family consists
of the models in the table below.

Maximum
Model Bandwidth sample rate
TDS3012 (2 Ch), TDS3014 (4 Ch) | 100 MHz 1.25 GS/s
TDS3032 (2 Ch), TDS3034 (4 Ch) | 300 MHz 2.5GS/s
TDS3052 (2 Ch), TDS3054 (4 Ch) | 500 MHz 5GS/s

1-4
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Getting Started

Acquisition Features

Separate Digitizers. Ensure accurate timing measurements with
separate digitizers for each channel. Each digitizer can sample at up
to the maximum sample rate; acquisition on all channels is always
concurrent to provide full single-shot bandwidth on each channel.
See page 1-4.

Normal Acquisition. Acquire 10,000 point waveforms to capture
horizontal detail and then use the zo6®J function to analyze the
detail. See page 3-11.

Fast Trigger Acquisition. Acquire up to 3,000 waveforms per second to
see rapidly changing signals or intermittent signal irregularities. See
page 3-11.

Pretrigger. You can capture signals that occur before the trigger point.
You can position the trigger point at the beginning of the acquisition,
at the end, or at any location in between. See page 3-25.

Delay. You can also delay the acquisition so that it starts after the
trigger point. Use delay when you want to acquire the signal at a
specific time after the trigger point. See page 3-27.

Peak Detect. See pulses as narrow as 1 ns even at the slower time base
settings. Peak Detect helps you see noise and glitches in your signal.
See page 3-8.

Signal Processing Features

Average. Apply averaging to your signal to remove uncorrelated noise
and improve measurement accuracy. See page 3-9.

Envelope. Use envelope to capture and display the maximum
variation of a signal. See page 3-9.

Waveform Math. Use waveform math to add, subtract, multiply, or
divide waveforms. For example, you can use math to analyze
differential signals or calculate a power waveform. See page 3-74.

TDS3000 Series User Manual 1-5
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Display Features

Color LCD Display. Identify and differentiate waveforms easily with
color coding. Waveforms, readouts, and buttons are color matched to
increase productivity and reduce operating errors. See page 3—-19.

Digital Phosphor. A Digital Phosphor Oscilloscope can clearly display
intensity modulation in your signals. The oscilloscope automatically
overlays subsequent acquisitions and then decays them to simulate
the writing and decay of the phosphor in an analog oscilloscope
CRT. This feature results in an intensity-graded waveform display
that shows the information contained in the intensity modulation.
See page 3-5.

Signal Preview. Use the preview feature to optimize the control
settings when setting up a single-shot acquisition. As you adjust the
controls, the adjustments modify the current acquisition to show a
preview of how the next acquisition should appear. See page 3-7.

Measurement Features

Cursors. Use cursors to take simple voltage, time, and frequency
measurements. See page 3-12.

Automatic Measurements. Choose from a list of 21 automatic

waveform measurements. You can customize the measurements by
changing reference levels or by adding measurement gating. See
page 3-33.

Trigger Features

Dual Triggers. Use the main (A) trigger system alone or add the B
trigger to capture more complex events. You can use the A and B
triggers together to set up a wait-for-time or wait-for-events trigger.
See page 3-50.

Video Trigger. Trigger on video fields or lines to see a stable display of
standard video signals. See page 3-59.
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Convenience Features

Autoset. Use Autoset to quickly set up the vertical, horizontal, and
trigger controls for a usable display. See page 3-4.

Scope QuickMenu. Use the built-in Scope QuickMenu for simplified
oscilloscope operation. See page 1-28.

Single Sequence. One button sets the trigger parameters to the correct
settings for a single-shot acquisition (or single-sequence acquisition).
See page 3-3.

Floppy Disk. Use the built-in floppy disk to store and recall wave-
forms and setups, as well as upgrade the oscilloscope firmware and
install new features. See page 3—43.

Probe Support. Use the standard probes or choose an optional probe
for a specific application. See page D-1 for information and
limitations.

Multilingual User Interface. On-screen menus and messages are in
11 languages. See page 3-61.

Optional Features

Application Modules. Install Advanced Trigger, Extended Video,
Telecom Mask Test, or FFT application modules to add new test and
measurement features. See page C-2.

Communication Modules. Install a communication module to add
RS-232, GPIB, VGA, or Ethernet local area network (LAN) ports for
remote programmability, sending hardcopy to a LAN printer, or
displaying the oscilloscope screen on a monitor. See page 1-17.

Battery Power. Install a rechargeable battery pack so you can use the
oscilloscope without line power. See page 1-10.

TDS3000 Series User Manual 1-7
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Transporting the Oscilloscope

When transporting the oscilloscope, wrap the cord around the handle
as shown below. Use the supplied cord retainer if the power plug
does not have a molded-in retainer. The oscilloscope front cover has
a convenient place to store the Reference Manual.

If you are not using a battery, use the accessory tray in the battery
compartment to store probes and other accessories.

CAUTION. To avoid damage to the disk drive, do not transport the
! oscilloscope with a floppy disk in the disk drive.

1-8 TDS3000 Series User Manual



Getting Started

Operating Positions

Use the handle and feet to place the oscilloscope in a convenient
operating position.

Connecting Power
To connect a power cord, do these steps:
1. Open the strain relief and slip it over the power cord.

2. Snap the strain relief into its hole in the rear panel of the
oscilloscope.

3. Connect the power cord to the power input connector.

You can operate the oscilloscope from a grounded mains supply with
line voltage between 90¢ and 250 ¥c and frequency between

47 Hz and 440 Hz. The oscilloscope is grounded through the power
cord. The line fuse is internal and is not user replaceable.

TDS3000 Series User Manual 1-9



Getting Started

1-10

Using Battery Power

You can operate the oscilloscope continuously for approximately two
hours from the rechargeable battery pack. A triangle icon in the
display (\\) shows when the battery is in use, a power-plug icon
(D~ ) shows when line power is connected, and a gauge icon
(mF)shows the charge level in the battery. The oscilloscope turns
off automatically when the battery runs low; the screen may turn
white a few minutes before the automatic shutdown.

NiCad batteries appear to lose capacity if not allowed to occasional-
ly discharge completely. Every few months, run your oscilloscope
until it shuts down and then recharge the battery completely to keep
your battery pack at peak performance.

Refer to theGeneral Safety Summaliyr information about proper
nickel-cadmium battery disposal.

TDS3000 Series User Manual



Getting Started

Operating Safely with Battery Power

WARNING. To avoid electric shock, connect the rear-panel ground
terminal to earth ground when operating the instrument from battery
power.

For safe operation, the oscilloscope chassis should always remain at
earth ground potential. Without a connection between the chassis and
earth ground, you can receive a shock from exposed metal on the
chassis if you connect an input to a hazardous voltage (gig@,V

>42 V). Protection against this condition is provided when you
attach the Tektronix-supplied grounding wire from the terminal on

the rear panel to earth ground. If you use a different grounding wire,

it must be at least 18 gauge.

50

el

S===
1 m@ L

If you choose not to attach the grounding wire, you are not protected
against electric shock if you connect the oscilloscope to a hazardous
voltage. You can still use the oscilloscope if you do not connect a
signal greater than 30ryss (42 Vpk) to either the probe tip or

common lead. Ensure that all probe common leads are connected to
the same voltage. Also, do not connect a grounded device, such as a
printer or computer, to the oscilloscope.

WARNING. Hazardous voltages may exist in unexpected places due to
faulty circuitry in the device under test.

TDS3000 Series User Manual 1-11



Getting Started

Installing the Battery
To install the optional battery pack, do these steps:

1. Open the battery compartment door on the rear panel.

2. Remove the accessory tray.

—oOc——— —DHC—D

—oOc—— —HHCcC—D
c—C—HoHhcC——

——H > = —HCcC—>

[ — c—

[ — e—

of J)O) — —)

—HoOc—— [ GE— —
—>o

Battery door
(Opened)

3. Slide the battery into the compartment and press it in from both
sides until you hear the latches click.

4. Press on both sides of the battery compartment door to snap it
closed.
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Getting Started

To remove the battery, do these steps:
1. Open the battery compartment door.

2. Raise the handles on each side of the battery and use them to pull
the battery out of the oscilloscope.

Maximizing Operating Time

To maximize the time that the oscilloscope can operate from a full
battery charge, consider doing these things:

m  Reduce the display backlight intensity (see page 3—-17)
m Disconnect unused active probes

m  Only use passive probes
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Charging the Battery

The battery charges automatically when the oscilloscope is
connected to line power. You can also charge the battery with the
optional external charger (TDS3CHG).

Configuration Typical charging time

Battery charging in oscilloscope with | 18 hours
oscilloscope turned on or off

Battery charging with TDS3CHG 3 hours
external charger

NOTE. Charge the battery before using it for the first time or after
prolonged storage.
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Installing an Application Module

CAUTION. To avoid damage to the oscilloscope or application
! module, observe the ESD precautions described on page Vii.

Optional application packages are available to extend the capability
of your oscilloscope. You can install up to four application modules
at one time. Application modules can go into the two slots with
windows in the upper right corner of the front panel. Two additional
slots are hidden behind the two you can see. To install an application
module, do these steps:

1.

Save any oscilloscope settings and/or reference waveforms to
floppy disk before doing these steps.

Turn the oscilloscope power off.

3. Open the small door in the upper right corner of the front panel.

Use a small screwdriver to remove an existing module if it is
necessary to make space for a new application module.

Slide the application module into any available slot with the
module contacts facing the circuit board. Close the module door.

If the application module came with one or more floppy disks,
insert the firmware upgrade floppy disk into the disk drive. If
there is more than one floppy disk, insert firmware upgrade
floppy disk humber one into the disk drive.

Power on the oscilloscope. The oscilloscope determines whether
the firmware update is necessary. If no firmware update is
necessary, go to step 9.
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8. PushOK Load New Firmware to begin loading the firmware.
During the process, the oscilloscope may instruct you to insert a
second floppy disk. When the firmware upgrade is complete, the
oscilloscope will restart automatically with the new firmware.

NOTE. If you power off the oscilloscope, eject a floppy disk, or there
is a power outage during the upgrade process, you must power off

the oscilloscope and do the firmware upgrade procedure, starting at
step 6, before you can use the oscilloscope.

9. Remove the floppy disk.

Contacts

NOTE. If you remove an application module, the features provided by
the application module become unavailable. You can reinstall the
module to restore the features.
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Installing a Communication Module

CAUTION. To avoid damage to the oscilloscope or communication
! module, observe the ESD precautions described on page Vii.

To install one of the optional communications modules, do these
steps:

1.
2.
3.

Turn the oscilloscope power off.
Press down on the latching tab to remove the blank cover.

Slide the communication module into the compartment until the
internal connectors are seated and the latching tab locks.

Turn power on. The communication module is now ready for
your use.

To remove a communication module, do these steps:

1.
2.

Turn the oscilloscope power off.

Press down on the latching tab and then use a small screwdriver
to alternately pry out the sides of the communication module.

Slide out the communication module and store it in an ESD-
shielded bag. Install the blank cover if no other communication
module is to be installed.

Communication module port For more information, see

GPIB Hard Copy on page 3-21 of this

RS-232

manual and the TDS3000 Series
Programmer Manual

Ethernet (LAN) 10BaseT

VGA Page A-8 in this manual

TDS3000 Series User Manual 1-17



Getting Started

Latching tab

Front-Panel Menus and Controls

The front panel has buttons and controls for the functions you use
most often. The front panel has menus to access more specialized
functions.

Using the Menu System

To use the menu system, follow the steps shown on the next two
pages.
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1. Push a dark-colored front-panel menu button to display the menu
you want to use.

MEASURE SA\/E/RECALL QU\CKMENU

) ED
CURSOR D\SPLAV UTIUTV
° )

W5 q@]b 0) =
—(C ) o] )
< q D =

AALc) e s

() o] @]@

Jo ol

2. Push a bottom screen button to select a menu item. If a pop-up
menu appears, continue to push the screen button to select an
item from the pop-up menu.

[N

2.00v M40.0ns A Chi £ 2.00v]
150.00% 1

Fme Scale Probe

BandW|dth Setup

Position
0.00div

*onnaon -

Qffset
0.000v

Couplmg Inverl
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3. Push a side screen button to choose a menu item. If the menu
item contains more than one choice, push the side screen button
again to make the choice.

Ch1 Coupling
& Impedance

DC

“q Ay

GNDA

7 2.00v Q
ThE
n Offset
setup
0.000V L

)

@ 00000

4. Certain menu choices require you to set a numerical value to
complete the setup. Use the general purpose knob to adjust the
parameter value. Push the COARSE button to make larger
adjustments.

Ch1 Offset
am—\/ERT|CA|

AN
V POSITION

Vertical

9.360V

Setto 0V

D00
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Using the Menu Buttons

You can use the menu buttons to perform many functions in the
oscilloscope.

) [ ) )
J L =YY O

1 2 3 4 56

SELECT MEASURE SAVE/RECALL QUICKMENU

1. MEASURE. Performs automated measurements of waveforms.
2. CURSOR. Activates the cursors.

3. SAVE/RECALL. Saves and recalls setups and waveforms to
memory or a floppy disk.

4. DISPLAY. Changes the appearance of waveforms and the display
screen.

5. QUICKMENU. Activates QuickMenus such as the built-in Scope
QuickMenu.

6. UTILITY. Activates the system utility functions, such as
selecting a language.

TDS3000 Series User Manual 1-21



Getting Started

e \/ERTICAL BEEM & HORIZONTAL B @B TRIGGER M @ ACQUIRE A
N
S POSITION <] posiTion [> LEVEL

@ @ SINGLE J
:

SCALE
<] D FORCE WAVEFORM
TRIG INTENSITY

) o, |
J@
!

CH1

I
© L

CH3
S

Nz

MATH

o
x
IS

- @

o E{u]

8

7. Vertical MENU. Adjusts the scale, position, and offset of
waveforms. Sets the input parameters.

8. Trigger MENU. Adjusts the trigger functions.

9. Acquire MENU. Sets the acquisition modes and horizontal
resolution, and resets the delay time.
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Using the Dedicated Controls

These dedicated buttons and controls generally control waveforms
and cursors without the use of menus.

4 5 6
/ / /

SELECT l MEASURE SAVE/R%:ALL QUICKMENU

2——{__] SERVAREI YD
COARSE - CURSOR [‘/SPLAY UTILITY
= @ SRy RN

amsssm—— \/ERTICA[ EEEM & HORIZONTAL B @ TRIGGFR B\ 8 ACQUIRE B
PN /
< POSITION < PoSITON [> LEVIAL .,
— STOP
= € | O
o

CH2 L 9
I

- U SETTO|™S
O | DELAY 50% AUTOSET [SES 10

S scALE <| ScALE\ > 1

[N

(e}
I
w

19<
¢\ € L
| [ @N 4 \ (e | 71 e
|
18 17 16 15 14
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1. COARSE. Causes the general purpose knob and position knobs to
make adjustments more quickly.

2. SELECT. Toggles between the two cursors to select the active
cursor.

3. General purpose knob. Moves the cursors. Sets numerical
parameter values for some menu items. Push COARSE to make
adjustments quickly.

4. Vertical POSITION. Adjusts the vertical position of the selected
waveform. Push COARSE to make adjustments more quickly.

5. Horizontal POSITION. Adjusts the trigger point location relative
to the acquired waveforms. Push COARSE to make adjustments
quickly.

6. Trigger LEVEL. Adjusts the trigger level.
7. RUN/STOP. Stops and restarts acquisition.

8. SINGLE SEQ. Sets acquisition, display, and trigger parameters
for a single-shot (single-sequence) acquisition.

9. SET TO 50%. Sets the trigger level to the midpoint of the
waveform.

10. AUTOSET. Automatically sets the vertical, horizontal, and
trigger controls for a usable display.

11. FORCE TRIG. Forces an immediate trigger event.
12. WAVEFORM INTENSITY. Controls waveform intensity.

13. B TRIG. Activates the B trigger. Changes the trigger menu to set
the B-trigger parameters.

14. DELAY. Enables delayed acquisition relative to the trigger event.
Use horizontal POSITION to set the amount of delay.

1-24 TDS3000 Series User Manual



Getting Started

15. Horizontal SCALE. Adjusts the horizontal scale factor.

16. Horizontal zoom. Splits the screen and magnifies the current
acquisition horizontally.

17. Waveform OFF. Removes selected waveform from the display.
18. Vertical SCALE. Adjusts selected waveform vertical scale factor.

19. CH1, CH2, (CH3, CH4,) MATH. Displays a waveform and
chooses the selected waveform. REF shows the reference
waveform menu.

]

MENU)

OO O060 |

v

20 21 22 23

20. Hard copy. Initiates a hard copy using the port selected in the
Utility menu.

21. Power switch. Turns power to on or standby. Power-up time
varies from about 15 seconds to 45 seconds, depending on the
oscilloscope internal calibration process.

22. Wrist-strap ground. Connect a wrist strap when working with
ESD-sensitive circuits. This connector is not a safety ground.

23. MENU OFF. Clears menu from the display.
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1-26

Identifying Items in the Display

The following items may appear in the display; not all items are
visible at any given time. Some readouts move outside the graticule
area when menus are turned off.

2 3 4 5 6 7
Tek Run J — l ] Trig'd
: - : -
Ch1 Freq
599.5Hz
o
ch1 Ampl
................. Jizame 8
Ref1 Freq
1.001kHz
1 J
Rl
13— ooy ] "M 400ps] A EhT obomv <—————— 0
Ref1 1.¥0v T.00m | @ov1.33500ms 10
12 11

1. Waveform baseline icons show the zero-volt level of the

waveforms (ignoring the effect of offset). The icon colors
correspond to the waveform colors.

2. Acquisition readout shows when acquisition is running, stopped,

or when acquisition preview is in effect.

3. Trigger position icon shows the trigger location in the wave-

forms.

4. Expansion point icon shows the point that the horizontal scale

expands and compresses around.
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5. Waveform record icon shows the trigger location relative to the
waveform record. The line color corresponds to the selected
waveform color.

6. Trigger status readout show trigger status.

7. Trigger level icon shows the trigger level on the waveform. The
icon color corresponds to the trigger source channel color.

8. Cursor and measurement readouts show results and messages.

9. Trigger readouts show the trigger sources, slopes, and levels, and
position.

10. Readout shows the delay setting or the trigger location within the
record.

11. Horizontal readout shows the main or zoom time/division.

12. Auxiliary waveform readouts show the vertical and horizontal
scale factors of the math or reference waveforms.

13. Channel readouts show the channel scale factor, coupling, input
resistance, bandwidth limit, and invert status.

N D~ WD

%/—/ %f—/
14 15

14. Triangle icon with the battery icon indicates a battery is installed
and battery power is in use. The battery icon shows the
approximate charge level of the battery. See page 1-11 for
important safety information.

15. Power-plug icon with the battery icon indicates a battery is
installed but line power is in use. The battery may be charging.
The battery icon shows the approximate charge level.
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Using QuickMenus

The QuickMenu feature simplifies the use of the oscilloscope. When
you push the QUICKMENU button, a set of frequently used menu
functions show on the display. Then, push the screen buttons around
the display to operate the QuickMenu. See page 3-39 for general
instructions to operate QuickMenus.

Using the Scope QuickMenu. Scope is one type of QuickMenu that you
can use to control the basic oscilloscope functions. You can perform
many tasks without using the regular menu system. If you need to
use a function that is not contained in the Scope QuickMenu, push
the button you would normally push to access that function. For
example, if you want to add an automatic measurement, push the
MEASURE button to set up the measurement. Then, push the
QUICKMENU button to return to the Scope QuickMenu with the
measurement also in the display.

Tek Run | it ] Trig’d
i ! !
TRIGGER TRIGGER TRIGGER
m. ......
"""
100mv : T°M 400us A Ch1 F-50.0mv 525/NTSC
110.00%
MENU VERTICAL (CH 1) ACQUIRE CURSOR
j
Scope) D TME Full LAYg 16
{ N J\. J
Y Y

VERTICAL (Math)

VERTICAL (Ref1)

1 Of
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1. Edge Trigger controls. Push these screen buttons to set trigger
parameters for edge trigger.

2. Trigger controls if either B trigger or video trigger is selected.

3. Cursor control. Push this screen button to turn on cursors and
select the cursor type. Push the SELECT button to toggle
between the two cursors to select the active cursor. Use the
general purpose knob to move the active cursor.

4. Acquisition controls. Push these screen buttons to set acquisition
parameters.

5. Channel vertical controls. Push these screen buttons to set
vertical controls for the selected channel. Use the CH1, CH2,
CH3, CH4, MATH, and REF buttons to select the channel you
want to control.

6. Vertical controls if either the math waveform or a reference
waveform is selected.

7. Menu. Push this screen button to select a specific QuickMenu
display if more than one is available.

NOTE. Items in the Scope QuickMenu not mentioned above are also
contained in the regular display. Those items are described on
page 1-26.

Other QuickMenus. Some optional application packages include a
custom QuickMenu display. Those QuickMenus contain specific
features that are important for the application.
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Front-Panel Connectors

1

k o, 13pF <150 VRMS CATI k 1MQ, 13pF <150 VRMS CATI

CH CH 2 PRO COMP CH 3 CH4
VRM \/RM

N <

k 1MQ, 13pF <150 VRMS CATI k 1MQ, 17pF <150 VRMS CATI

CH CH 2 PROY COMP EXT TRIG
500
<5VRMS

1. PROBE COMP. Square wave signal source to compensate
probes.

2. CH1, CH 2, (CH 3, CH 4). Channel inputs with TekProbe
interface.

3. EXT TRIG. External trigger input with TekProbe interface
(two-channel models only).

':‘d———H

Y=
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Rear-Panel Connectors

1 2

1. Parallel printer port. Connect to a printer to make hard copies.

2. CAL switch. For use by authorized service personnel only.

3. DC power output. Provides ~15 V DC accessory power only
when the oscilloscope is connected to the AC power line.

4. Ground terminal. Connect to earth ground when using battery
power. See page 1-11 for important safety information.

5. Power input. Attach to an AC power line with integral safety

ground.
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6 TDS3GM |7

6. GPIB port. Connect to a controller for remote programmability.

7. RS-232 port. Connect to a controller or terminal for remote
programmability or printing.

8. VGA port. Connect to a VGA monitor to display the screen
image.

9. 10baseT local area network (LAN) Ethernet port. Connect to a
10baseT network for remote printing or programming.
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Application Examples

This section presents five common oscilloscope applications:
m  Taking simple measurements

®m  Analyzing signal detail

m  Triggering on a video signal

m  Capturing a single-shot signal

m  Using the disk drive

Each application example highlights different features of the
oscilloscope and gives you ideas about using the oscilloscope to
solve test problems.
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Taking Simple Measurements

You need to see a signal in a circuit, but you do not know the signal
amplitude or frequency. Connect the oscilloscope to quickly display
the signal and then measure its frequency and peak-to-peak

amplitude.
OO0 —t—
q
Ch1
fe———————
/77
Using Autoset

To quickly display a signal, do these steps:
1. Connect the channel 1 probe to the signal.
2. Push thAUTOSET button.

The oscilloscope sets vertical, horizontal, and trigger controls
automatically. You can manually adjust any of these controls if you
need to optimize the display of the waveform.

When you are using more than one channel, the autoset function sets
the vertical controls for each channel and uses the lowest-numbered
active channel to set the horizontal and trigger controls.
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S

electing Automatic Measurements

The oscilloscope can take automatic measurements of most

d

isplayed signals. To measure signal frequency and peak-to-peak

amplitude, do these steps:

1.
2.

Push theVIEASURE button to see the measurement menu.

Push theCH 1 button and then push tis=lect Measurement for
Ch1 screen button.

3. Select thé=requency measurement.
4. Push themore screen button until you can select BlePk
measurement.
5. Push theMENU OFF button.
The measurements show on the screen and update as the signal
changes.
Tek Run | [ it ]
......... &
Ch1 Freq
2.009kHz
Ch1 Pk-Pk
4.867V
G T ST R e W T

i150.00%
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Measuring Two Signals

You are testing a piece of equipment and need to measure the gain of
its audio amplifier. You have an audio generator that can inject a test
signal at the amplifier input. Connect two oscilloscope channels to

the amplifier input and output as shown. Measure both signal levels
and use these measurements to calculate the gain.

é N\
ONON®, %jt
Ch1l Ch2
A

To display the signals connected to channels 1 and 2, do these steps:
1. Push theCH 1 andCH 2 buttons to activate both channels.
2. Push theAUTOSET button.
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To select measurements for the two channels, do these steps:
1. Push theMEASURE button to see the measurement menu.

2. Push theCH 1 button and then push tiselect Measurement for
Ch1 screen button.

3. Select theAmplitude measurement.

4. Push theCH 2 button and then push tiselect Measurement for
Ch2 screen button.

5. Select theAmplitude measurement.

S

Ch1 Ampl
130.0my

Ch2 Ampl
3.155V

@A 50.0mv JCR2[ 100V M[100ps] A Ch1 F 18.0mv

1150.00%

6. Calculate the amplifier gain using the following equations:

Gain = output amplitude 3,155V
~ input amplitude = 130.0mV

24.27

Gain (dB) = 20 x log(24.27)= 27.7 dB
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Customizing Your Measurements

In this example you want to verify that the incoming signal to a
piece of digital equipment meets its specifications. Specifically, the
transition time from a low logic level (0.8 V) to a high logic level
(2.0 V) must be 10 ns or less.

To select the rise time measurement, do these steps:
1. Push theMEASURE button to see the measurement menu.

2. Push theCH 1 button and then th&elect Measurement for Chl
screen button.

3. Select theRise Timemeasurement.

Rise time is typically measured between the 10% and 90% amplitude
levels of a signal; these are the default reference levels the
oscilloscope uses for rise time measurements. However, in this
example you need to measure the time the signal takes to pass
between the 0.8 V and 2.0 V levels.

You can customize the rise time measurement to measure the signal

transition time between any two reference levels. You can set each of
those reference levels to a specific percent of the signal amplitude or
to a specific level in vertical units (such as volts or amperes).
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Setting Reference Levels. To set the reference levels to specific
voltages, do these steps:

Push the&Reference Levelscreen button.

Push theSet Levels inscreen button to seleaits.
Push theHigh Ref screen button.

Use the general purpose knob to sek@t\V.

o s~ 0 pp e

Push thé_ow Ref screen button.
6. Use the general purpose knob to se&t mV/

The measurement verifies that the transition time (3.842 ns) meets
the specificationg 10 ns).

=L =01

Reference
Levels
Ch1 Rise 1 Set Llevels

3.842ns in

W 100V - “RM20.0ns A Chi & 1.82v
- : : - 150.00%

Select
Meastmnt
for Chi

High—Low
Setup
Histogram

Reference
Levels

Remove
Measrmnt

Gating
off

Measuring Specific Events. Next you want to see the pulses in the
incoming digital signal, but the pulse widths vary so it is hard to
establish a stable trigger. To look at a snapshot of the digital signal,
do this step:

1. Push théSINGLE SEQ button to capture a single acquisition.
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Now you want to measure the width of each displayed pulse. You
can use measurement gating to select a specific pulse to measure. To
measure the second pulse, for example, do these steps:

1. Push theMEASURE button.

2. Push theCH 1 button and then push tiselect Measurement for
Ch1 screen button.

3. Select thePositive Width measurement.
4. Push theGating screen button.

5. SelectGate With V Bar Cursors to choose measurement gating
using cursors.

6. Place one cursor to the left and one cursor to the right of the
second pulse.

The oscilloscope shows the width measurement (160 ns) for the
second pulse.

. : Al 230ns
u i @:  200ns

TR S ; R

. : | . ] 160ns
ol : :
R

Wil 200mv ) M100ns| A| Chi # 364my
5.000%
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Analyzing Signal Detail

You have a noisy signal displayed on the oscilloscope and you need
to know more about it. You suspect that the signal contains much
more detail than you can now see in the display.

@il 2.00v ] M T000s| A Chl o 2.36V)

45.00%
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Looking at a Noisy Signal

The signal appears noisy and you suspect that noise is causing
problems in your circuit. To better analyze the noise, do these steps:

1. Push the acquirMIENU button.
2. Select thPeak Detectacquisition mode.

3. Increase th&®VAVEFORM INTENSITY control to see the noise
more easily.

Peak detect emphasizes noise spikes and glitches in your signal as
narrow as 1 ns, even when the time base is set to a slow setting.

.I\/:IHOUMS A Chl £ 2,36V

i 45.00%

Refer to page 3-8 for more information about peak-detect and the
other acquisition modes.
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Separating the Signal from Noise

Now you want to analyze the signal shape and ignore the noise. To
reduce random noise in the oscilloscope display, do these steps:

1. Push the acquirIENU button.
2. Select theAverage acquisition mode.

Averaging reduces random noise and makes it easier to see detail in
a signal. In the example below, a ring shows on the rising and falling
edges of the signal when the noise is removed.

Tek Run | E it 1
. - - -
7 7 S
______ EIRIE SN
ST AR S o
w A, e
Wil 2.00v : M T00us| Al Ch1 £ 2,36V

45.00%
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Taking Cursor Measurements

You can use the cursors to take quick measurements on a waveform.
To measure the ring frequency at the rising edge of the signal, do
these steps:

1. Push theCURSOR button.

Push thd=unction screen button.
SelectV Bars cursors.

Push the/ Bar Units screen button.

Selectl/seconds (Hz)

o g~ w DN

Place one cursor on the first peak of the ring using the general
purpose knob.

7. Push theSELECT button.
8. Place the other cursor on the next peak of the ring.

The cursorA readout shows the measured ring frequency is 227 kHz.
Tek Run_| L i J

ﬁ : : : Al 227kHz
! @: 149kHz

: <
L1}
S 2.00V M4.00ps A Chi S 4.48Y]

37.20%
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Using Delay

You are analyzing a pulse waveform and use the + Width measure-
ment to measure the waveform pulse width. You notice that the
measurement is not stable, which implies that there is jitter in the

pulse width.
TekRun | L ii ]
. . L
1]
Ch1 +Wwidth
[rvsen— 210us
ot
M—
[Chi| SoomY ) M[200us| A i so0my

50.00%

To use delay to see the jitter, do these steps:
1. Push théDELAY button.

2. Adjust the horizontaPOSITION control to set the delay close to
to the nominal pulse width (216). Push th€ OARSE button to
make delay adjustments more quickly. PGEPARSE again to
fine tune the delay time.

The falling edge of the pulse is now near the center of the screen.
When delay is on, the horizontal expansion point separates from the
trigger point and remains in the center of the screen.
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TekRun | L | |
: S d G owin
_— : S | — 210ps
»
m i
@ soomv M[200us| A Chl £ 890m

i+ [208.000ps

3. Adjust the horizontaBCALE to a faster time base setting and
increase th®VAVEFORM INTENSITY to see the jitter in the

pulse width.
Tek Run  |u [ - ]
ja
ch1 +width
————.5
No S ref
............ Crodning
11
@& soomy M1.00us| A Ch1 7 Ss0mv

i+~ [208.000Ms

NOTE. You can toggle the delay function on and off to view signal
details at two different areas of interest.
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Measuring Jitter
To measure the peak-to-peak jitter, do these steps:

1. Push theCURSOR button.

2. Push thd~unction screen button.
3. Select the/ Bars cursors.
4

. Push théBring Both Cursors On Screenscreen button to
quickly locate the cursors.

5. Place one cursor at the first falling edge and place the other
cursor at the last falling edge.

6. Read the peak-to-peak jitter in thereadout (1.4Qs).

Tek Run o L - 1
: : : | : Al 1.40us
~ : @ 210us
P onn rwidrn
: ‘ ] No s ref
‘ i crossing
\ ; ..... 4
ol | .~||.
Wil s00mv i M[1.00us| Al Chi 4 890mV

i+~ [208.000us

You can also measure the minimum and maximum pulse widths.
When you select the first cursor, the @ readout displays the
minimum pulse width (21Qs). When you select the second cursor,
the @ readout displays the maximum pulse width (z)1
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Triggering on a Video Signal

You are testing the video circuit in a piece of medical equipment and
need to display the video output signal. The video output is an NTSC
standard signal. Use the video trigger to obtain a stable display.

000 Jrm

Ch1

/]
N\

To trigger on the video fields, do these steps:

1. Push the triggeMENU button.

2. Push thélype screen button to seledideo.

3. Push theStandard screen button to sele