








Analyzing waveforms

12. Select the Pass/Fail Setup tab, and then
set up the pass/fail parameters. (When
acquisition mode is Waveform Database,
the # of Wfms label becomes Samples.)

13. Select your Pass/Fail Test Notifications.

14. Select the polarity of the waveform you
want to test.

15. Toggle Repeat On to run the mask test
continuously.

16. Select the notice you want when the test
is complete.

17. Click the Pass/Fail Results tab to view
the test results.

18. Click Pass/Fail Test On to start the mask
test.

19. Click Reset to reset the totals and clear
any violations.

Quick tips

Mask testing is not available on digital channel waveforms.

If the signal is not within the mask, enable Autoset to center the waveform in the mask.
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Using limit testing
Optional limit testing allows you to compare an active signal with a template waveform. Build your template waveform from a
known good signal and use it to compare to an active signal to perform pass/fail testing.

1. Select Mask > Limit Test Setup....

2. Create the template by selecting the
Source, Destination, and Tolerances.
Use the multipurpose knobs to adjust
the Tolerances. Tolerances specify
how much margin the signal is allowed
before failing the limit test.

3. Click Save. You can create multiple
templates and save them for later use.

4. Select the source waveform to compare
to the template.

5. Select the template to compare to the
Source waveform. (Usually, this is the
template that you created in step 3.)
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6. Click Failure Notification to set up the
Failure Notification.

7. Select the failure notification(s), and
then click Setup to return to the setup
control window.

8. Click Lock Template to Waveform On to
lock the vertical scale or position of the
template to that of the source waveform.

9. Click Highlight Hits On to show points
that fall outside the template in a
different color.

10. Toggle Limit Test to On to start the test.

11. Click Reset to clear all violations and
reset the test.

Quick tips

Use active or saved waveforms to create a limit test template.

Using Average acquisition mode will create a smoother template waveform.

Using Envelope acquisition mode will create a template that allows for occasional overshoots.
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MyScope allows you to create custom control windows that include only the controls that you use regularly. Instead of
switching between several control windows, put the controls you use into a custom control window.

This section contains procedures for creating and using MyScope control windows. Detailed information is available
in the online help.

Creating a new MyScope control window

1. Select MyScope > New Control
Window....

2. Click + to expand a category. Controls
that you can add to your MyScope
control window are contained within
each category. The categories match the
menu bar to help you find the controls
you normally use.
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3. Click a control to preview it.

4. Double-click the control or click the + to
expand the control list. (If there is no +,
then the control cannot be customized
further.)
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5. Clear the check boxes to remove any
components that you do not want
included in the control.

6. Click and drag the control to your
MyScope control window. The control
will snap to the nearest grid location
when you release the mouse. Change
the placement of the control in your
MyScope control window by clicking and
dragging.
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7. Click New Tab to add a tab to your
MyScope control window. You can have
up to six tabs.

8. To rename a tab do one of the following:

Click Rename Tab.

Double-click the tab, and then type
the new name.

9. Click User Pref... to specify user
preferences that are loaded with your
MyScope control window.

10. To delete controls do one of the following:

Select a tab, and then click Delete.
The tab and all of the controls are
deleted.

Select a control, and then click
Delete. Just the selected control is
deleted.

11. Click Save, and then enter a name for
your MyScope control window, or use
the default name.

Quick tips

To reconfigure a control, click and drag it back to the preview window. Then select or clear the check boxes to include or
remove components in the control.

To change the tab order, click and drag a tab to a new location.

To delete a control, click and drag it to the upper half of the screen (out of your MyScope control window).
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Using MyScope control windows
To open a previously defined MyScope control window, do the following:

1. Select MyScope > Open Control
Window... or one of the five most
recently used MyScope windows.

2. Select the MyScope control window you
want to use, and then click Open.

To display the active MyScope control window, do the following:

1. Select MyScope > Current... or click
MyScope in the toolbar mode. (Your
MyScope control window remains active
even when it is not displayed.)
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To edit a MyScope control window do the following:

1. Select MyScope > Edit Control
Window....

2. Select the control window you want to
edit, and then click Open.

Quick tips

Some controls function differently in a MyScope control window than they do in the standard control window. For
details, see the online help.

You can copy MyScope control windows (.tcw files) to other MSO/DPO70000DX, MSO/DPO70000C, DPO7000C,
and MSO/DPO5000B Series instruments.
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Saving and recalling information

This section contains procedures for saving and recalling screen captures and setups, saving measurements, using the
clipboard, and printing on your instrument. Detailed information is available in the online help.

Saving screen captures

1. Select File > Save or Save As > Screen
Capture....

2. Click Options... to set up the Palette,
View, Image, or Screen Capture Format
options; otherwise, skip to step 3.
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3. Select the location to save the screen
capture.

4. Type in a name for the screen capture,
or use the default name, and then select
a file type.

5. Click Save.

Quick tip

To quickly save multiple screen captures, select Set Front Panel Print Button to Save, and then click Save. You can
now save a screen capture by pushing the front panel Print button.

Saving waveforms

1. To save waveforms, select File > Save
or Save As > Waveform....
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2. Click Waveform.

3. Click Options... to specify the Waveform
Data Range, FastFrame Data Range,
Waveform Detail, Data Destination,
Source, or Data Ordering; otherwise,
skip to step 4.

4. Select the Source.

5. You can either save the waveform as a
reference waveform in the instrument
memory or as a .wfm file in a Windows
directory. To save the waveform as a
reference, select Ref 1–4. To save as a
.wfm file, select the location where you
want to save the waveform.

6. If you are saving as a .wfm file, type in a
file name, or use the default.

7. Click Save.

Quick tips

Select Auto-increment file name to save similar waveforms without having to retype the entire name.

To quickly save multiple waveforms, select Set Front Panel Print Button to Save, and then click Save. You can now
save a waveform by pushing the front-panel Print button.
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Recalling waveforms

1. Select File > Recall....

2. Click Waveform.

3. Select the Destination of the waveform
you are recalling.

4. Select the waveform to recall.

5. Click Recall. Clicking Recall turns on the
reference waveform and activates the
Reference Waveform control window.

6. Use the controls to adjust the Reference
waveform. You can also access the
Reference Waveform control window by
selecting File > Reference Waveform
Controls....
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Quick tip

You can save several different file types but you can only recall setup (*.set) files and waveform (*.wfm) files.

Saving digital waveforms
On MSO Series instruments, you can save digital waveforms in a .csv format file.

1. To save digital waveforms, select File >
Save or Save As > Digitals.

2. Click Digitals.

3. You can only save digital waveforms as
a .csv file in a Windows directory. To
save as a .csv file, select the location
where you want to save the waveform.

4. Type in a file name, or use the default.

5. Click Save.
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Saving instrument setups

1. Select File > Save or Save As >
Setup....

2. Click Setup.

3. Select the location where you want to
save the setup. Either save the setup to
the instrument memory in one of the ten
setup storage locations or as a .set file in
a Windows directory.

4. Type a file name or use the default name.
Use the pop-up keyboard to type a file
name for a setup saved to the instrument
memory.

5. Click Save.

Quick tips

If the touch screen is enabled, use the pop-up keypad to label the setups for easy identification.

Use Auto-increment file name to save similar files without having to retype the entire file name.

To quickly save multiple setups, select Set Front Panel Print Button to Save, and then click Save. You can now
save a setup by pushing the front panel Print button.
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Recalling instrument setups

1. Select File > Recall....

2. Click Setup.

3. Select the setup you want to recall.
Recall a setup file from one of the ten
locations in the instrument memory or
from a Windows directory.

To retain your current deskew settings,
click Don't recall deskew values.

4. Click Recall.

Quick tip

You can recall any setup stored on disk and then save it in an internal setup storage location for quicker access.
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Saving measurements

1. Select File > Save or Save As >
Measurement....

2. Click Options... to specify Displayed
Measurements, Measurement Snapshot,
or Measurement Format; otherwise, skip
to step 3.

3. Select the location to save the
measurement.

4. Type in a name for the measurement,
and then select a file type.

5. Click Save.
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Saving user masks

1. Select File > Save or Save As > User
Mask.

2. Click User Mask.

3. Select the location to save the mask.

4. Type in a name for the mask, and then
select a file type.

5. Click Save.
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Saving histogram data

1. Select File > Save or Save As >
Histogram Data.

2. Select Histogram. Depending on
previous selections, you may need to
select More > Histogram Data to display
the Histogram selection.

3. Select the location to save the histogram.

4. Type in a name for the histogram, and
then select a file type.

5. Click Save.

MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series User Manual 161



Saving and recalling information

Saving timestamps

1. Select File > Save or Save As >
Timestamp Table.

2. Click Timestamp. Depending on
previous selections, you may need to
select More > Timestamp Table to
display the Timestamp selection.

3. Click Options... to specify the Source or
FastFrame Data Range; otherwise, skip
to step 4.

4. Select the location to save the timestamp.

5. Type in a name for the timestamp, and
then select a file type.

6. Click Save.
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Copying your results to the clipboard
Use the following procedure to set the output content and format for images, waveforms, or measurements to be copied
to the Microsoft clipboard.

1. Select Edit > Copy Setup....

2. Click the Images, Waveforms, or
Measurements tab, and then select the
desired options.
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To copy images, waveforms, or measurements, use the following procedure:

1. Select the item that you want to copy.

2. Select Edit > Copy or press Ctrl + C.

3. Press Ctrl + V to paste the item into a
Windows application.
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Printing a hard copy

1. To print a hard copy, push the print button
or select File > Print. If necessary, make
changes to the page orientation in the
Page Setup dialog box.

Your Print and Page Setup dialog boxes will
depend on the printer you are using.

2. Click Page Setup....

3. Select the printing parameters.
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Run application software

Each application is available for ten free trials on your instrument. These applications provide application-specific
measurement solutions. Some examples are described below. Additional packages may be available. Some applications
may not be available on your instrument. Contact your Tektronix representative or visit our Web site at www.tektronix.com
for more information.

Use DDRA Memory Bus Analysis to automatically identify DDR1, LP-DDR1, LP-DDR2, LP-DDR3, DDR2, DDR3,
DDR4, DDR3L, GDDR3 and GDDR5 read and writes.

Use DJA DPOJET Jitter and Eye Diagram Analysis, Advanced to reliably measure complex clock, digital, and serial data
signals. DPOJET Essentials included standard with all models.

Use D-PHY for MIPI D-PHY Transmitter debug, characterization and compliance testing (requires option DJA).

Use DP12 Display Port Compliance Software to validate your IC, motherboard, and graphics card designs.

Use DVI Compliance Test Solution Software for DVI physical layer compliance testing.

Use ERRDT Frame and Bit Error Rate Detector to detect errors in high speed serial standards (requires option ST6G).

Use ET3 to perform 10/100/1000 Base-T Ethernet compliance testing.

Use HT3 HDMI Compliance Test Software for HDMI compliance testing for ≥4 GHz models.

Use HT3DS HDMI Direct Synthesis for HDMI 1.4 (requires HT3) for HDMI analysis.

Use LT Waveform Limit Testing to compare an acquired waveform to tolerance boundaries that you set.

Use MOST Essentials for electrical compliance and debug testing for MOST50 and MOST150.

Use MTH Communication Mask Testing Software for mask compliance testing on ≥4 GHz models.

Use MTM Communication Mask Testing Software for mask compliance testing on <4 GHz models.

Use PCE3 PCI-Express compliance test for Gen3. Used with DPOJET.

Use PCE compliance test for Gen1 and Gen2. Used with DPOJET.

Use PWR Power Measurement Software to quickly measure and analyze power dissipation in power supply switching
devices and magnetic components.

Use SDLA64 Serial Data Link Analysis Visualizer to emulate the serial data channel, de-embed a fixture, and add or
remove transmitter equalization.

Use SR-810B to enable serial triggering and analysis of 8B/10B signals.

Use SR-AERO for MIL-STD-1553 Serial Triggering and Analysis.

Use SR-AUTO for Serial Triggering, debugging, decode and Analysis of CAN, LIN, and FlexRay signals.

Use SR-COMP to enable serial triggering and analysis of RS-232/422/485/UART signals.

Use SR-DPHY for MIPI-DSI1 and MIPI-CSI2 serial analysis.

Use SR-EMBD to enable serial triggering and analysis of I2C and SPI signals.

Use SR-ENET for serial analysis of Ethernet signals.

Use SR-PCIE Serial Data Compliance and Analysis (requires ST6G for serial triggering).

Use SR-USB to enable serial triggering and analysis of USB2.0 and USB3.0 signals.
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Use ST1G or ST6G Serial Protocol Trigger Software to trigger and decode NRZ serial data (ST1G) and 8B/10B data on
high-speed serial or data protocols (ST6G). Protocol triggering up to 6.25 GS/s (with ST6G).

Use SVP, SVM, and SVE Spectral Analysis application to validate wideband designs and characterize wideband
spectral events.

Use SVO for flexible OFDM analysis, requires SVE.

Use SVT for settling time measurements (frequency and phase), requires SVE.

Use USB to characterize USB 2.0 signals including mask testing and parametric testing.

Use USB3 to verify, characterize, debug, and compliance test USB 3.0 systems (requires option DJA).

Use VET to enable visual trigger and search.

Use XGBT for 10 GBASE-T Ethernet physical medium attachment (PMA) physical-layer (PHY) electrical compliance
testing.

Follow the instructions provided with the
application software to install it. To run the
software, select Analyze and then select the
application.
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This section contains examples of using your instrument in common troubleshooting tasks and extending the use of your
instrument.

Capturing intermittent anomalies
One of the most difficult tasks that design engineers face is tracking down the cause of intermittent failures. If you know
what type of anomaly you are looking for, it is easy to configure the oscilloscope advanced triggering capability to isolate
it. However, when you do not know what you are looking for, it can be exceptionally tedious and time consuming to find
infrequent anomalies, especially given the low waveform capture rate on traditional digital storage oscilloscopes.

Digital Phosphor Oscilloscopes enabled by DPX technology have an exceptionally fast acquisition mode called FastAcq,
which allows you to find anomalies like these in a matter of seconds or minutes. A regular DSO would take hours or
days to find the same event.

Use the following procedure to capture intermittent anomalies.

1. Connect the probe to the input signal
source.

2. Push Autoset.
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3. Select Display > Display Persistence >
Infinite Persistence. In this example,
you are looking at a clock signal. After
observing the signal for 1–2 minutes,
but before you look for the problem
elsewhere, go to step 4.

4. Push FastAcq.

MSO/DPO70000DX, MSO/DPO70000C, and DPO7000C Series
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5. Find glitches, transients, or other random
anomalies that are present in the signal.
In this example, FastAcq revealed an
≈300 ns positive glitch after only a few
seconds.
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6. To trigger on the glitch that you identified
in step 5, select Glitch Setup....

7. Select the appropriate polarity.

8. Click Level, and then set the level based
on what you found in step 5.

9. Click Width, and then set the width
based on what you found in step 5.

Check HF Filtering if you want the trigger
system to treat a high frequency burst as
a single pulse.

10. Click E-mail on Trigger On. (See
page 88, Setting up E-Mail on Event.)

11. Push Single to trigger on a single glitch.
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Using the extended desktop and OpenChoice architecture for efficient
documentation

Engineers often need to document their lab work for future reference. Instead of saving screen shots and waveform data
to a CD or USB memory device, and then generating a report later, try using the OpenChoice architecture to document
your work in real time.

To make your instrument the center of your design and documentation process, use the following procedure.

NOTE. On 64-bit systems, you will need 64-bit compatible device drivers and application software.

1. Load Microsoft Word or Excel on your
instrument.

2. Connect a second monitor. (See
page 12, Adding a second monitor.)

3. Open Microsoft Word, and then drag the
Word window onto the extended desktop.

4. Click TekScope to restore the instrument
application.
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5. Select Edit > Select for Copy > Full
Screen (bitmap).

6. Press Ctrl+C.

7. Click in the Word document wherever you want to place the screen shot, and then press Ctrl+V.

Quick tips

The instrument comes with a variety of OpenChoice software tools designed for maximum efficiency and connectivity to
the rest of your design environment.
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Triggering on buses
You can use your instrument to trigger on I2C, SPI, RS-232/422/485/UART, MIPI DSI-1, MIPI CSI-2, 8B/10B, USB, CAN, and
parallel buses. The instrument can display both physical layer (as analog waveforms) and protocol level information (as
digital and symbolic waveforms).

NOTE. Some trigger types are not available on some instruments.

For detailed bus triggering procedures, use the following procedures: (See page 80, Triggering on a parallel bus.) and (See
page 83, Triggering on a serial bus.)

To set up the bus trigger:

1. Select Vertical > Bus Setup.

2. Select a bus type.

3. If you selected the Serial Bus Type,
select the type of serial bus.

4. Specify the components.

5. Select Trig > Bus Setup.
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6. Select the bus you set up.

7. Select Trigger On to select the desired
trigger on feature.

8. Depending on your Trigger On selection,
you may need to make additional
selections.
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Triggering on a video signal
The instrument supports triggering on NTSC, SECAM, PAL, and high definition signals.

To trigger on the video fields:

NOTE. The video trigger type is available only on DPO7000C, MSO5000B, and DPO5000B Series instruments.

1. Select Trig > A Event (Main) Trigger
Setup....

2. Set the A trigger type and source in the
A Event tab.

Select Format > 525i/NTSC.

3. Select Trigger On > Field.

Select Odd, Even, or All fields.
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Triggering on lines

To look at the video lines in the field:

1. Select Trig > A Event (Main) Trigger
Setup....

2. Set the A trigger type and source in the
A Event tab.

Select Format > 525i/NTSC.

3. Select Trigger On > All Lines.
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Correlating data between a Tektronix oscilloscope and logic analyzer
Almost every design is a high-speed design with fast clock edges and data rates. For these designs, you need to see the
analog characteristics of high-speed digital signals in relation to complex digital events in the circuit. iView is your window
into the digital and analog world. The iView capability seamlessly integrates and automatically time-correlates data from
Tektronix logic analyzers and oscilloscopes, so you can transfer analog waveforms from the oscilloscope to the logic
analyzer display with the click of a mouse. View time-correlated analog and digital signals side-by-side and pinpoint the
source of elusive glitches and other problems in moments.

The iView External Oscilloscope Cable allows you to connect your logic analyzer to a Tektronix oscilloscope, enabling
communication between the two instruments. The Add External Oscilloscope wizard, which is available from the TLA
application System menu, will guide you through the process of connecting the iView cable between your logic analyzer and
oscilloscope.

A setup window is also available to help you in verifying, changing, and testing the oscilloscope settings. Before acquiring
and displaying a waveform, you must establish a connection between your Tektronix Logic Analyzer and oscilloscope
using the Add External Oscilloscope wizard.

1. Select Add iView External
Oscilloscope... from the logic
analyzer System menu.

2. Select your model of oscilloscope.

3. Follow the on-screen instructions, and
then click Next.

4. See your Tektronix Logic Analyzer
documentation for more information
on correlating data between the logic
analyzer and the oscilloscope.
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Cleaning
Use these procedures to clean your instrument. If additional cleaning is required, have your instrument serviced by qualified
service personnel.

Exterior cleaning

Clean the exterior surfaces of the chassis with a dry lint-free cloth or a soft bristle brush. If any dirt remains, use a cloth or
swab dipped in a 75% isopropyl alcohol solution. Use a swab to clean narrow spaces around controls and connectors. Do
not use abrasive compounds on any part of the chassis.

Clean the On/Standby switch using a dampened cleaning towel. Do not spray or wet the switch directly.

CAUTION. Improper cleaning agents, methods, or excessive force can damage the instrument. Do not use chemical
cleaning agents that might damage the plastics used in this oscilloscope. Use only deionized water when cleaning the
front-panel buttons. Use a 75% isopropyl alcohol solution as a cleaner and rinse with deionized water. Before using any
other type of cleaner, consult your Tektronix Service Center or representative.

To prevent getting moisture inside the instrument during external cleaning, use only enough liquid to dampen the cloth
or applicator.
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Obtaining the latest oscilloscope application and version releases
The latest version of an optional application that you ordered with your instrument may not be installed on your instrument.
The following download location is a fast and easy way to get the latest software version.

To download the latest version of software, go to the home page of the Tektronix Web site (www.tektronix.com), and locate
the Downloads section on that page. Enter the application name in the ENTER MODEL NUMBER text box, and select
Software in the Select Download Type pull-down menu.

NOTE. The Release Notes file available on the Web page may contain more recent information than the readme.txt file
contained within the downloadable executable file.

To define the search criteria, use the title of the application in the ENTER MODEL NUMBER text box. For example, use the
keyword DPOJET to search for and download the latest version of DPOJET.

If you purchased the application with your instrument, your Tektronix License Key will enable you to use the application.

If you are upgrading, follow the instructions on How to Install your new Tektronix License Key in the Readme.txt file
to enable the application.
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TPP0500 and TPP1000 500 MHz and 1 GHz 10X passive probes instructions
071-2809-xx

Copyright © Tektronix, Inc. All rights reserved.

Operating information
The TPP0500B & TPP1000 10X Passive Probes are compact passive probes with 10X attenuation that are designed for use
with Tektronix MSO/DPO4000B & 5000B Series oscilloscopes.

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

Connecting the probe to the oscilloscope
Connect the probe as shown in the illustrations below.
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Compensating the probe
MSO/DPO5000B. Perform the following steps to compensate the probe:

1. Connect the probe to an oscilloscope channel.

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

3. Select Vertical > Probe Cal.

4. Select the channel tab that the probe is attached to.

5. In the Probe Compensation section of the menu, click the Compensate Probe button.

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

If the probe compensation fails, verify that the signal and ground connections are secure at the Probe Comp connections on
the oscilloscope. Also check that the ground connection is secure at the probe head, the rigid or pogo tip is secured tightly in
the probe head, and the hook tip is securely connected to the tip.

Standard accessories
The standard accessories included with the probe are shown below.

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

Hook tip

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

Reorder Tektronix part number 013-0362-XX

Micro Hook tip

Use this tip to access test points in tight spaces.
Press the hook tip onto the probe tip and then
clamp the hook onto the circuit

Reorder Tektronix part number 013-0363-XX

Rigid tip

This tip is pre-installed on the probe.

Reorder Tektronix part number 206-0610-XX

Pogo tip

This spring-loaded tip allows compliant testing of
circuit boards.

Reorder Tektronix part number 206-0611-XX

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

Ground springs

Attach the spring to the ground band on the probe
tip to take measurements on test points that have
ground connections nearby (<0.75 in, std; XX in,
short).

Reorder Tektronix part numbers:

016-2028-XX (long, 2 ea.)

016-2034-XX (short, 2 ea.)
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Optional accessories
The following accessories can be ordered for your probe.

Accessory Tektronix part number

Ground Lead, Clip-on, 6 in 196-3198-xx

Ground Lead, Alligator, 12 in 196-3512-xx

MicroCKT Test Tip 206-0569-xx

Circuit Board Test Point/PCB Adapter 016-2016-xx

Compact Probe Tip Ckt Board Test Point 131-4210-xx

Wire, spool, 32 AWG 020-3045-xx

Replacing the probe tip
Order Tektronix part number 206-0610-xx for rigid tip replacement, or order part number 206-0611–xx for pogo pin
replacement.

Specifications

Table 1: Electrical and mechanical specifications

Characteristic TPP0500/B TPP1000

Bandwidth (–3 dB) 500 MHz 1 GHz

System rise time (typical) <700 ps <350 ps

System input capacitance Rigid tip: 3.9 pF ±0.3 pf
Pogo pin tip: 5.1 pf ±0.5 pf

System attenuation accuracy 10:1 ±2.2%

Probe series resistance @DC 9.75 MΩ ±0.5%

System input resistance @DC 10 MΩ ±2%

Propagation delay ~5.67 ns

Maximum input voltage 300 VRMS CAT II

Cable length 1.3 m, ±3 cm

MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series User Manual 183



Appendix C

Performance graphs

Refer to the reference lead derating curve above when making floating measurements.

Table 2: Environmental specifications

Characteristics Description

Temperature

Operating

Nonoperating

–15 °C to +65 °C (+5 °F to +149 °F)

–62 °C to +85 °C (–80 °F to +185 °F)

Humidity

Operating

Nonoperating

5% to 95% relative humidity @ up to 30 °C

5% to 45% relative humidity @30 °C up to 50 °C

Altitude

Operating

Nonoperating

3.0 km (9,842 ft) maximum

12.2 km (40,000 ft) maximum
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Table 3: Certifications and compliances

Characteristics Description

EC Declaration of
Conformity

Compliance was demonstrated to the following specification as listed in the Official Journal
of the European Communities:

Low Voltage Directive 2006/95/EC:

EN61010-031/A1: 2008

Category Examples of Products in this Category

CAT III Distribution-level mains, fixed installation

CAT II Local-level mains, appliances, portable equipment

Measurement Category
Descriptions

CAT I 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.

Additional Safety Standards UL61010-031, 2010.

CAN/CSA-C22.2 No. 61010–31/A1:2008

IEC61010-031;IEC 61010–31/A1:2008

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).

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

To avoid fire or personal injury

Ground-Referenced oscilloscope use. Do not float the reference lead of this probe when using with ground
referenced oscilloscopes (for example, DPO, MSO, and TDS 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. To avoid injury or loss of life, 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.
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Avoid electric overload. To avoid injury or fire hazard, do not apply potential to any input, including the reference inputs,
that varies from ground by more than the maximum rating for that input.

Avoid exposed circuitry and do not operate without covers. Do not touch exposed connections and components
when power is present.

Inspect the probe and accessories. Before each use, inspect probe and accessories for damage (cuts, tears, defects
in the probe body, accessories, cable jacket, etc.). Do not use if damaged.

Do not operate in Wet/Damp conditions.

Do not operate in an explosive atmosphere.

Keep product surfaces clean and dry.

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.

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

Contacting Tektronix

Web site: www.tektronix.com

Phone: 1-800-833-9200

Address: Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun Drive
P.O. Box 500
Beaverton, OR 97077
USA

Email: techsupport@tektronix.com

Warranty information

For warranty information, go to www.tektronix.com/warranty
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Appendix D

P6616 General-Purpose Logic Probe instructions
071-2831-00

Copyright © Tektronix, Inc. All rights reserved.

Product description
The P6616 general-purpose logic probe connects the Tektronix MSO/DPO5000B Series and MSO4000B Series of
mixed-signal oscilloscopes to digital buses and signals on your target system. The probe contains 16 data channels
split between two lead sets (GROUP 1 and GROUP 2).

The first lead in each set is identified by blue insulation, and the remaining seven leads are gray. All leads include a
ground connection at the tip. You can connect the probe leads separately to the target system, or group the leads together
using the probe tip holders.
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Connecting the probe to the oscilloscope
Connect the probe as shown in the illustration below.

1. Insert the probe label-side up into the connector on the oscilloscope.

2. To remove the probe, squeeze the buttons on the side and pull out the probe.
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Connecting the probe to your circuit
Attach the probe to the circuit using the connectors and adapters shown on the back of these instructions. Select the best
method for your needs, and then proceed to Setting up the Probe.

Setting up the probe

To set and view the digital channel parameters, do the following:

On MSO/DPO5000B Series instruments, select Vertical>Digital Setup or push the D15-D0 button.

On MSO/DPO4000B Series instruments, push the D15–D0 button.

The parameters listed below can be set on each digital channel:

Threshold voltage and vertical position (the default threshold setting is 1.4 V)

Signal height and position (set once for all 16 channels)

Channel label

To set and view bus characteristics, do the following:

On MSO/DPO5000B Series instruments, use the controls in the Bus Setup menu.

On MSO/DPO4000B Series instruments, push the B1 to B4 buttons.

The setup screens allow you to set and view bus characteristics such as:

Clock type

Bus type (Serial or Parallel)

Bus width

Display format (Hex, Binary, or ASCII symbols)

Parallel bus setup information is resident on some oscilloscope models. However, for other buses such as SPI and I2C, you
must have the appropriate option. See your oscilloscope manual or product data sheet for nomenclature and ordering details.

Functional check
Logic activity immediately displays on all connected, active channels. If you do not see an active signal:

1. Push the Trigger button.

2. Select Edge for trigger type.

3. Select the channel that you are setting up as the source.

4. On MSO/DPO4000B Series instruments, push the Autoset button.

If you do not see an active signal, try another probe channel (or analog probe) to verify circuit activity at the test point.
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Typical application
1. Use the P6616 probe to view digital signals on a system bus.

2. Use an analog probe, such as the TPP0500/B or TPP1000 passive probe to view analog waveform information.

Accessories
The following standard accessories ship with the probe and are shown in the illustration on the following page.

Item Description Quantity Part number

— Logic probe accessory kit Item 1–6 020-2662-XX

1 Extension ground tip 1 set of 20 020-2711-XX

2 Probe tip 1 set of 10 131-5638-11

3 IC grabber 1 set of 20 020-2733-XX

4 Probe tip holder 2 ea 352-1115-XX

5 8” Ground lead 1 set of 2 020-2713-XX

6 3” Ground lead 1 set of 8 020-2712-XX

Instructions 1 1 ea 071-2831-XX

1 Instructions are included with the probe, but not in the accessory kit.
The instructions can be downloaded at www.tektronix.com/manuals.

These optional accessories can be ordered for your probe:

Description Part number

P6960 Probe D-MAX Footprint to Square Pin Header Adapter NEX-P6960PIN
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Specifications
Table 4: Electrical and mechanical specifications

Characteristic Description

Input channels 16 digital

Input resistance 100 kΩ ±1.0%

Input capacitance 3.0 pF

Input signal swing

Minimum 400 mV p-p

Maximum 30 V p-p, ≤200 MHz (centered around the DC threshold voltage) at the
probe tip

10 V p-p, ≥200 MHz (centered around the DC threshold voltage) at the
probe tip

Maximum nondest–
ructive input signal

±42 V

User defined threshold range ±40 V

Minimum detectable pulse width 1 ns

Digital channel-to-
digital channel skew

200 ps

Probe length 1.0 m (3.28 ft)

Table 5: Environmental specifications

Characteristic Description

Temperature

Operating 0 °C to +50 °C (+32 °F to +122 °F)

Nonoperating –55 °C to +75 °C (–67 °F to +167 °F)

Humidity

Operating 5% to 95% relative humidity

Nonoperating 10% to 95% relative humidity

Altitude

Operating 4.6 km (15,092 ft) maximum

Nonoperating 15 km (50,000 ft) maximum

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).
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Safety summary
To avoid potential hazards, use this probe only as specified.

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 measurement instrument.

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

Do not operate without covers. Do not touch exposed connections and components when power is present.

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.

Safety terms and symbols in this manual.
These terms may appear in this manual:

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

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

Symbols on the product. This symbol may appear on the product:
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Contacting Tektronix
Web site: www.tektronix.com

Phone: 1-800-833-9200

Address: Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun
Drive P.O. Box 500
Beaverton, OR 97077
USA

Email: techsupport@tektronix.com

Warranty information
For warranty information, go to www.tektronix.com/warranty.
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Connecting the probe to the circuit
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Index

A
Accessories, 1
Acquisition

input channels and
digitizers, 37

sampling, 37
Acquisition modes

changing, 42
defined, 40

Action on event
setup, 86

Add filtering
user definable, 130

Amplitude measurements, 118
Analyzing waveforms, 116
Application examples, 168
Application software, 166
ARM status light, 74
Automatic trigger mode, 68
Autoscroll, 103, 104
Autoset, 36
Autoset Undo, 37
Average acquisition mode, 40

B
B-Event scan, 78
Bandwidth enhancement, 47
Bandwidth limit, 48
Bus, 173

configuring, 58
setting up a bus, 53
setting up a parallel bus, 56
setting up a serial bus, 55

Buses, 173
Button

D15 - D0, 60
Play-pause, 106
Set / Clear Mark, 108

C
Calibration, 31
CAN, 173
CAN trigger

defined, 73
Choosing a Trigger Type, 70
Cleaning, 178

Color palettes, 98
Communication

measurements, 120
trigger, defined, 73

Control panel, 17
Control panel map, 25
Copying, 163
Coupling

trigger, 69
Cross Hair graticule style, 96
Cursor measurements, 125

D
D15 - D0 button, 60
Date and time, 97
Default setup, 35
Delayed trigger, 69, 75
Diagnostics, 30
Digital channels

analog characteristics, 61
setting up, 52
signal input, 51

Digital waveforms
saving, 156

Display
colors, 99
objects, 97
persistence, 92
style, 91

Display map, 23
Display Remote, 11
Documentation, xvi
Dots

displaying waveform record
points as, 91

DSP Bandwidth enhancement, 47
Dual monitor, 12

E
E-mail on event

setup, 88
E-mail on trigger, 87
Edge trigger

defined, 72
Effective number of bits

enhanced, 41
Enhanced bandwidth, 47

Enhanced effective number of
bits, 41

ENOB, 41
Envelope acquisition mode, 40
Error detector, 135
ESD

preventing, 6
Examples, 168
Export See Saving
Extended desktop, 12, 171
Exterior cleaning, 178

F
Fast Acquisition, 46, 168
FastAcq/WfmDB palette, 98
FastFrame, 63

Frame finder, 66
Force trigger, 68
Frame graticule style, 96
Front panel map, 17
Full graticule style, 96

G
Gate width and resolution

bandwidth, 134
Gating, 121
Glitch trigger

defined, 72
Glitches

capturing, 40, 46, 168
triggering on, 69

Graticule styles, 96
Grid graticule style, 96

H
H Bars cursor, 125
Hard copy, 165
Help, 28
Hi Res acquisition mode, 40
Histogram

saving, 161
Histogram measurements, 119
Histogram setup, 127
Horizontal delay, 90
Horizontal marker, 101
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Horizontal mode
selection, 43

Horizontal position
and math waveforms, 131
defined, 34

Horizontal scale
and math waveforms, 131

How to
manage long record length

waveforms, 105
search through and add marks

to waveforms, 107
use MagniVu, 60
use Wave Inspector, 105

I
I2C, 173
Incoming inspection, 30
Infinite persistence, 92
Installation, 1
Instrument setup

recalling, 158
saving, 157

Intensified samples
displaying waveforms as, 91

Interface map, 23
Interpolation, 39, 94
iView, 177

K
Knob

pan, 106
zoom, 105

L
Label, 95

bus, 53
digital channel, 52
screen text, 95

Limit testing, 144
Linear interpolation, 94
Lock zoomed waveforms, 103, 104
Lock, standard laptop, 11
Logic analyzer

correlating data, 177
Long record length

management, 105

M
MagniVu, 60

Main trigger, 69, 75
Mark, 107, 108, 110
Mask

autofit, 142
autoset, 142, 143
margin tolerance, 142
pass/fail testing, 143
saving, 160

Mask testing, 141
Math

arbitrary filters, 130
colors, 99
editor, 129
waveforms, 129

Measurements, 116
accuracy, 37
annotation, 123
cursor, 125
customizing, 121
defined, 118
reference levels, 124
saving, 159
snapshot, 122, 123
statistics, 122

Menus, 29
MIPI CSI-2, 173
MIPI DSI-1, 173
Monochrome gray color palette, 98
Monochrome green color palette, 98
More measurements, 119
Multiple zoom areas, 101
MultiView zoom, 99
MyScope

editing, 151
new control window, 146
using, 150

N
Network connection, 11
Normal color palette, 98
Normal trigger mode, 68

O
Objects

display, 97
Online help, 28
OpenChoice

example, 171
Operating specifications, 3
Operating system restore, 15
Overlay frames, 64

P
Pan, 105, 106

knob, 106
Parallel, 173
Pattern lock trigger, 72
Pattern trigger

defined, 72
Pause, 106
Peak Detect acquisition mode, 40
Persistence

display, 92
Pinpoint Triggers, 68
Play, 106
Play-pause button, 106
Play-pause mode, 106
Posttrigger, 68, 69
Power

removing, 10
Power off, 9
Power on, 7
Power supply, 7
Predefined math expressions, 129
Predefined spectral math

expressions, 132
Pretrigger, 68, 69
Preventing ESD, 6
Print, 165
Probe

calibration, 37
compensation, 37
deskew, 37
P6616, 187
TPP0500, 180
TPP1000, 180

R
Random noise, 40
Readout

trigger, 74
READY status light, 74
Rear panel map, 20
Recall

setup, 158
waveforms, 155

Record view palette, 98
Reference colors, 99
Reference levels, 124
Related documentation, xvi
Remote Display, 11
Removing power, 10
Right-click menu, 29
Roll mode, 50
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Roll mode interactions, 50
Runt trigger

defined, 72

S
Sample acquisition mode, 40
Sampling

equivalent-time, 38
interpolated real-time, 38
real-time, 37

Sampling process
defined, 37

Saving
histogram data, 161
masks, 160
measurements, 159
screen captures, 152
setup, 157
timestamps, 162
waveforms, 153

Saving digital waveforms, 156
Screen cursor, 125
Screen shots

saving, 152
Screen text, 95
Scroll zoomed waveforms, 103, 104
Search, 107, 108, 110
Security lock, 11
Segmented memory, 63
Sequential triggering, 75
Serial, 173
Serial error detector, 135
Serial mask testing, 141
Serial trigger

defined, 72
Set / Clear Mark button, 108
Setup/Hold trigger

defined, 72
Shortcut menu, 29
Side panel map, 20
Signal input, 33
Sin(x)/x interpolation, 94
Single sequence, 43
Snapshot, 122, 123
Software

latest release, 179
optional, 166
version, 179

Specifications
operating, 3
power supply, 7

Spectral analysis, 132

Spectral grading color palette, 98
Spectral math expression

advanced, 133
SPI, 173
Start an acquisition, 43
State trigger

defined, 72
Statistics, 122
Stop an acquisition, 43

T
Temperature grading color

palette, 98
Termination voltge, 49
Time measurements, 118
Time Stamps, 64

defined, 63
Timeout trigger

defined, 72
Timestamp

saving, 162
Transition trigger

defined, 72
TRIG'D status light, 74
Trigger

B-Event scan, 78
concepts, 68
coupling, 69
E-mail on trigger, 87
forcing, 68
holdoff, 68
level, 69
modes, 68
parallel bus, 80, 173
posttrigger, 68, 69
pretrigger, 68, 69
readout, 74
selections, 72
serial bus, 83, 173
slope, 69
status, 74
types, 72
visual trigger, 84

Trigger event
defined, 68

Trigger level markers, 97
Trigger Position, 77

U
Undo Last Autoset, 37
User defined color palette, 98

User marks, 107
User preferences, 37

V
V Bars cursor, 125
Variable persistence, 92
Vectors

displaying waveforms as, 91
Vertical position, 34
Vertical position and autoset, 37
Video

Lines, 176
Video trigger

defined, 73
Video triggering, 175
Visual Trigger, 84

W
Wave Inspector, 105
Waveform

analyzing, 116
cursors, 125
display style, 91
pan, 105, 106
pause, 106
play, 106
play-pause, 106
recalling, 155
saving, 153
search and mark, 107
user marks, 107
zoom, 105

Waveform database acquisition
mode, 40

Waveform record
defined, 39

Width trigger
defined, 72

Window trigger
defined, 72

X
X-Y display format, 93
X-Y-Z display format, 93

Y
Y-T display format, 93
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Z
Zoom, 99, 105

graticule size, 106
knob, 105

Zoom graticule size, 100
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