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Introduction

This Tektronix oscilloscope provides the performance, simplicity, and connectivity needed for the ever-changing electronics,
computer, and communications industries. The easy-to-use interface includes a large display and a touch-screen interface on a
Microsoft Windows platform.

Choose the methods of controlling oscilloscope operations that are most convenient for you:
= Customary front-panel controls

= Menus and toolbar buttons

= Touch screen

What do you want to do next?

Product description on page 1

Online help on page 32

Working with your oscilloscope on page 852
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About Tektronix oscilloscopes

Product description

This online help supports the following series of Tektronix Digital Phosphor oscilloscopes:
DPO70000SX Series

MSO70000DX and DPO70000DX Series

MSO70000C and DPO70000C Series

DPO7000C Series

MS05000B and DPO5000B Series

NOTE. The features and options that are documented in this online help are available for several instrument models. Your
instrument may not have every feature discussed.

Key features

Tektronix oscilloscopes are high-performance solutions for verification, debugging, and characterization of sophisticated
electronic designs. These oscilloscopes feature exceptional signal acquisition performance, operational simplicity, and open
connectivity to the design environment. Classic analog-style controls, a large display with an optional touch-sensitive screen, and
graphical menus provide intuitive control. Open access to the Windows operating system enables unprecedented customization
and extensibility.

Key features include:

Bandwidth:

DPO77002SX 70 GHz bandwidth and 200 GS/s on 1 analog channel or 33 GHz bandwidth and 100 GS/s on 2 analog
channels

DPO75902SX 59 GHz bandwidth and 200 GS/s on 1 analog channel or 33 GHz bandwidth and 100 GS/s on 2 analog
channels

DPO75002SX 50 GHz bandwidth and 200 GS/s on 1 analog channel or 33 GHz bandwidth and 100 GS/s on 2 analog
channels

DPO73304SX 33 GHz bandwidth and 100 GS/s on 2 analog channels or 33 GHz bandwidth and 50 GS/s on 4 analog
channels

DP02304SX 23 GHz bandwidth and 100 GS/s on 2 analog channel or 23 GHz bandwidth and 50 GS/s on 4 analog
channels

MSO73304DX, DPO73304DX, MSO72504DX, DPO72504DX, MSO72304DX, and DPO72304DX: 33, 25, and 23 GHz
models with up to 100 GS/s real-time sampling rate on two channels, and 50 GS/s on four channels

DPO71254C, MSO71254C, DPO71604C, MSO71604C, DPO72004C, and MSO72004C: 12.5, 16, and 20 GHz models
with up to 100 GS/s real-time sampling rate on two channels, and 50 GS/s on four channels

DPO70404C, MSO70404C, DPO70604C, MSO70604C, DPO70804C, and MSO70804C: 4, 6, and 8 GHz models with
up to 25 GS/s real-time sampling rate on four channels

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 1



About Tektronix oscilloscopes

= DPO7054C, DPO7104C, DPO7254C, and DPO7354C: 500 MHz, 1 GHz, 2.5 GHz, 3.5 GHz models with up to 20 GS/s
real-time sampling rate on two channels

= DPO5034B, MS05034B, DPO5054B, MS05054B, DP05104B, MS05104B, DP05204B, and MS05204B: 350 MHz,
500 MHz, 1 GHz, and 2 GHz models with up to 10 GS/s real-time sampling rate on two channels

= Record length: up to 1,000,000,000 samples on 2 channels and 500,000,000 samples on 4 channels, depending on the
model and options

= Fast acquisition up to >300,000 acquisitions per second, depending on the model of instrument

= Bandwidth enhancement controls available for some models

= Upto 1% DC vertical gain accuracy

=  Up to four input channels (each with 8-bit resolution)

= Auxiliary trigger input and output

= Sample, envelope, peak-detect, high-resolution, average, fast acquisition, and waveform database acquisition modes
= Full programmability, with an extensive command set and a message-based interface

=  Extensive suite of advanced triggers

= Powerful built-in measurement capability, including histograms, automatic measurements, eye pattern, and measurement
statistics

m  Basic math as well as advanced equation editor and spectral analysis

= Customizable MyScope control window

= Anintuitive graphical user interface (GUI) with online help

= Internal disk storage

= Wide array of probing solutions, options, and upgrades

=  GPIB Controller available on some models

= Comprehensive suite of right-click menus

= Parallel bus decoding, triggering and analysis

= Serial bus decoding, triggering and analysis are optionally available
MSO70000C/DX Series Mixed Signal Oscilloscopes also offer:

= 16 digital channels plus 1 clock/qualifier channel

= High resolution timing as precise as 80 ps

= Ananalog view of any digital channel through the iCapture feature

= Enhanced Logic Pattern and Logic State triggering includes digital channels
= Differential (P6780) and single-ended (P6717A) logic probes

= Easy connection to your device-under-test through the convenient design of the P6780 and the P6717 Logic probes
= iCapture allows analyzing the analog characteristics of the digital channels
MSO5000B Series instruments offer:

= MagniVu 60.6 ps resolution
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Signal processing features

= Waveform math. Set up math waveforms using the basic arithmetic functions, including FFT, or create more advanced
math waveforms using the math expression editor. Waveform expressions can contain measurement results and other math
waveforms.

m  Spectral analysis. Display spectral magnitude and phase waveforms based on your time-domain acquisitions. Control the
instrument using the traditional Spectrum analyzer controls, such as span, center frequency, and resolution bandwidth.

= Mask testing. Use Mask Testing for signal violation detection and pass/fail testing. Test signals against a user defined
mask, or, on some models, with the Mask Testing Option, you can test against industry standard masks.

Display features

= Color LCD display. /dentify and differentiate waveforms easily with color coding. Waveforms, readouts, and inputs are
color matched to increase productivity and reduce operating errors.

= Digital phosphor. The Digital Phosphor Oscilloscope can provide visual clues as to the relative rate of occurrence of
waveform features or anomalies by combining many separate acquisitions of a waveform into a single intensity-graded or
color-graded display.

= Fit to screen. The Digital Phosphor technology performs the compression required to represent all record points on the
screen, even at the maximum record length settings.

= MultiView Zoom. To take advantage of the full resolution of the instrument, you can zoom in on a waveform to see fine
details. Both vertical and horizontal zoom are available. You can also zoom in on multiple areas of a single waveform
simultaneously and on multiple waveforms at the same time.

Measurement features

= Cursors. Use Cursors to take simple voltage, time, and frequency measurements.

= Automatic measurements. Choose from a large palette of amplitude, time, histogram, and communication measurements.
You can customize the measurements by changing reference levels or by adding measurement gating. Statistics (mean,
maximum, minimum, standard deviation and population) are available for each measurement value.

Trigger features

= Simple and advanced trigger types. Choose a simple edge trigger or advanced trigger types to help you capture a
specific signal fault or event.

= Dual triggers. Use the A (main) 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 delay-by-time or delay-by-events trigger condition.

Convenience features

=  Autoset. Use Autoset to quickly set up the vertical, horizontal, and trigger controls for a usable display.
= MyScope. Use MyScope to create your own control windows for easy access to the controls you use most often.

= Touch screen interface. You can operate all instrument functions (except the power switch) from the touch screen
interface. You can also install a mouse and keyboard.

= Toolbar or menu bar. You can choose a toolbar operating mode that is optimized for use with the touch screen, or a PC-
style menu-bar operating mode that is optimized for use with a mouse.

= Open desktop. The instrument is built on a Microsoft Windows software platform; the instrument application program starts
automatically when you apply power to the instrument. You can minimize the instrument application and take full advantage
of the built-in PC to run other applications. Moving waveform images and data into other applications is as simple as a copy/
paste operation.

= Dedicated front panel controls. The front panel (SX models require the DPO7AFP accessory) contains knobs and buttons
to provide immediate access to the most common instrument controls. Separate vertical controls are provided for each
channel. The same functions are also available through the screen interface.
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Data storage and I/0. The instrument has a removable hard disk drive and a DVD/CD-RW drive (not available on SX
instruments) that can be used for storage and retrieval of data. The instrument has I/O ports, extended desktop support, and
Ethernet ports for input and output to other devices.

Online help. The instrument has a complete online help system that covers all its features. The help system is context
sensitive; help for the displayed control window is automatically shown if you click the help button. Graphical aids in the help
windows assist you in getting to the information you need. You can also access the help topics through a table of contents,
index, or full text search.

Product software

The instrument includes the following software:

System Software. The product software runs on a specially configured version of Microsoft Windows which is pre-installed
and enables you to install other compatible applications. Do not attempt to substitute any version of Windows that is not
specifically provided by Tektronix for use with your instrument.

Product Software. This pre-installed software is the instrument application and runs on Microsoft Windows. It provides the
graphical user interface (GUI) and all other instrument control functions. You can minimize or even exit/restart the
instrument application as your needs dictate. However, it is recommended that you exit the instrument application only when
installing new software.

Support Software. The instrument, contains additional software and files that may be useful to you.
Readme file. This text file contains release notes and updates that are not included in other product documentation.

Programmer Online Help. Available as online help or a PDF file. It contains the information you need to program the
instrument.

Specifications Performance Verification Procedures. The product hard drive contains instrument specifications and
instructions to perform a manual performance verification.

NOTE. New versions of software for your instrument are available at our Web site. To find application software releases that may
not be on your instrument or to find the latest versions of instrument software and application software that is on your instrument,
visit www.tektronix.com/support. Order the latest versions of DPO77002SX instrument software from Tektronix.

Firmware upgrade

Tektronix may offer firmware upgrade kits for this instrument. Contact your local Tektronix distributor or sales office for more
information.

Options and accessories

Recommended accessories

The following accessories are recommended for your instrument.
MS05000B and DPO5000B:

GPIB-to-USB adapter, order TEK-USB-438
TekVPI-to-TekProbe BNC adapter, order TPA-BNC
Hard transit case, HCTEK54

Rackmount kit, order RMD5000

Deskew pulse generator, 067-1686-XX
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Mini keyboard, 119-7275-XX
Service manual as a PDF, 077-0076-XX
Programmer manual as a PDF, 077-0010-XX

Specifications and Performance Verification manual as a PDF, 077-0063-XX

DPO7000C

Oscilloscope cart, order K420

Power deskew fixture, order 067-1478-XX
Mini keyboard (USB), order 119-7275-XX
Rackmount kit, order 016-1965-XX

Service manual as a PDF file, 077-0076-XX

MSO/DPO70000DX, DPO70000C, and MSO70000C:

Deskew fixture, order 067-1586-XX

Oscilloscope cart, K4000 with brackets: order 407-5187-XX and 407-5188-XX
Rack mount, order 016-1981-XX

Transit case, order 016-1977-XX

Service manual as a PDF file, 077-0076-XX

DPO70000SX

DPO7AFP Auxiliary Front panel.

016-2095-xx Rackmount Kit

016-2102-xx SSD mounting kit (front of instrument rackmount tray)
016-2104-00 Transit Case (carbon fiber)

K4000 Oscilloscope Cart

DPO7USYNC 1M 1 meter UltraSync cable

DPO7USYNC 2M 2 meter UltraSync cable

067-2431-xx Probe Deskew Fixture for SMA or solder-down connections (up to 30 GHz)

067-0484-xx Analog Probe Calibration and Deskew Fixture (4 GHz)
067-1586-xx Analog Probe Deskew Fixture (>4 GHz)
067-1686-xx Power Deskew Fixture

The following probes and components are recommended for your instrument:
MS05000B and DPO50008B:

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series
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TekProbe component

Description

ADA400A

100X, 10X, 1X, and 0.1X, high gain differential amplifier

P5100A

2.5kV, 100X, 250 MHz high voltage passive probe

P6015A

40 kVpk, 1000X, 75 MHz high voltage single-ended passive probe

TCPA300, TCPA400

Current measurement systems amplifier (requires TPA-BNC)

= TekVPI

TekVPI component

Description

TAP1500

1.5 GHz active single-ended voltage probe

TAP2500 2.5 GHz active single-ended voltage probe

TCP0020 50 MHz, 20 A AC/DC current probe

TCP0O030A DC to 120 MHz, 30 A AC/DC current probe

TCP0150 DC to 20 MHz, 150 A AC/DC current probe

TDP0500 500 MHz active differential voltage probe

TDP1000 1 GHz active differential voltage probe

TDP1500 1.5 GHz active differential voltage probe with 8.5 V differential input voltage
TDP3500 3.5 GHz differential voltage probe with +2 V differential input voltage
TPP0502 500 MHz 2X TekVPI passive voltage probe

TPP0850 2.5 kV 800 MHz TekVPI high-voltage passive probe

TPP500, TPP1000

10X Passive Probes are compact with 10X attenuation, designed for use with
Tektronix MSO/DP0O4000B and MSO/DPO5000B Series instruments.

The bandwidth (-3 dB) for TPP500 is 500 MHz.

The bandwidth (-3 dB) for TPP1000 is 1 GHz.

THDP0100 16 kV, 100 MHz high-voltage differential probe
THDP0200 11.5kV, 200 MHz high-voltage differential probe
TMDP0200 1750 V, 200 MHz high-voltage differential probe
P5100A 2.5 kV, 500 MHz, 100X high-voltage passive probe
DPO7000C
| BNC

BNC component

Description

CT1,CT2, CT6

Current probes, AC high-speed

P6021, P6022

Current probes, AC

= TekProbe

TekProbe component

Description

ADA400A

Differential preamplifier

P5100A High-voltage probe
P6015A High-voltage probe
P6139B Passive probe
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TekProbe component Description

P6158 20X low-capacitance probe, 3 GHz

P6243 Active probe, 1 GHz

P6245 Active probe, 1.5 GHz

P6246 Differential probe, 400 MHz

P6247 Differential probe, 1 GHz

P6248 Differential probe, 1.5 GHz

P6701B Converter, optical-to-electrical (multi-mode)
P6703B Converter, optical-electrical (single-mode)
TCP202A Current probe

TCP300, TCP400 Series Current measurement system (Requires TCPA300/TCPA400 amplifiers)

= TekVPI
TekVPI component Description
TAP1500 Active probe, 1.5 GHz
TAP2500 Active probe, 2.5 GHz
TAP3500 Active probe, 3.5 GHz
TCP0020 50 MHz TekVPI 20 Ampere AC/DC current probe
TCPO030A 120 MHz TekVPI 30 Ampere AC/DC current probe
TDP0500 500 MHz TekVPI differential voltage probe with +42 V differential input voltage
TDP1000 1 GHz TekVP!I differential voltage probe with £42 V differential input voltage
TDP1500 1.5 GHz TekVPI differential voltage probe with 8.5 V differential input voltage
TDP3500 3.5 GHz TekVPI differential voltage probe with +2 V differential input voltage
TCP0150 DC to 20 MHz, 150 A AC/DC current probe
THDPO0100 16 kV, 100 MHz high-voltage differential probe
THDP0200 +1.5kV, 200 MHz high-voltage differential probe
TMDP0200 1750 V, 200 MHz high-voltage differential probe
P5100A 2.5kV, 500 MHz, 100X high-voltage passive probe

MSO/DPO70000DX, DPO70000C, and MSO70000C:

= BNC

BNC component

Description

CT1,CT2,CT6

Current probes, AC high-speed

P6021, P6022

Current probes, AC

= Logic (MSO70000C/DX Series)
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Logic component Description
P6717A 16 data and 1 clock channel logic probe with accessories
P6780 16 data and 1 clock channel differential logic probe with accessories that you
solder in
= TekConnect
TekConnect component Description
P7260 Low-capacitance active voltage probe, 6 GHz
P7313, P7313SMA Differential probe, 12.5 GHz
P7350, P7350SMA Differential probe, 5 GHz
P7360 Differential probe, 6 GHz
P7380, P7380SMA Differential probe, 8 GHz
P7504 TriMode probe, 4 GHz
P7506 TriMode probe, 6 GHz
P7508 TriMode probe, 8 GHz
P7513A TriMode probe, 13 GHz
P7516 TriMode probe, 15 GHz
P7520A TriMode probe, 25 GHz with optional tip
P7630 TriMode probe, 30 GHz
TCA-BNC Adapter, TekConnect-to-BNC
TCA-N Adapter, TekConnect-to-N
TCA-SMA Adapter, TekConnect-to-SMA
TCA-IMEG High-impedance buffer amplifier (Includes P6139A passive probe)
TCA-75 Adapter, 4 GHz: 75 Q to 50 Q 75 Q BNC input
TCA-292MM TekConnect to 2.92 mm connectors
= TekProbe
TekProbe component Description
ADA400A Differential preamplifier
P5050 10X passive probe, 500 MHz
P5100 High-voltage probe
P5200 High-voltage differential probe
P5205 High-voltage differential probe
P5210 High-voltage differential probe
P6015A High-voltage probe
P6101B 1X passive probe, 15 MHz
P6139A Passive probe
P6158 20X low-capacitance probe, 3 GHz
P6243 Active probe, 1 GHz
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TekProbe component

Description

P6245

Active probe, 1.5 GHz

P6246 Differential probe, 400 MHz

P6247 Differential probe, 1 GHz

P6248 Differential probe, 1.5 GHz

P6701B Converter, optical-to-electrical (multimode)
P6703B Converter, optical-electrical (single-mode)
TCP202A Current probe

TCP300, TCP400 Series

Current measurement system (Requires TCPA300/TCPA400 amplifiers)

DPO70000SX Series
= BNC

BNC component

Description

CT1,CT2,CT6

Current probes, AC high-speed

P6021, P6022

Current probes, AC

m  TekConnect

TekConnect component Description

P7260 Low-capacitance active voltage probe, 6 GHz
P7313, P7313SMA Differential probe, 12.5 GHz

P7380, P7380SMA Differential probe, 8 GHz

P7504 TriMode probe, 4 GHz

P7506 TriMode probe, 6 GHz

P7508 TriMode probe, 8 GHz

P7513A TriMode probe, 13 GHz

P7516 TriMode probe, 15 GHz

P7520A TriMode probe, 25 GHz with optional tip
P7625 25 GHz Low Noise TriMode® Probe

P7630 TriMode probe, 30 GHz

P7633 33 GHz Low Noise TriMode® Probe
TCA-BNC Adapter, TekConnect-to-BNC

TCA-N Adapter, TekConnect-to-N

TCA-SMA Adapter, TekConnect-to-SMA

TCA-1MEG High-impedance buffer amplifier (Includes P6139A passive probe)
TCA-75 Adapter, 4 GHz: 75 Q to 50 Q 75 Q BNC input
TCA-292D TekConnect to 2.92 mm connectors (33 GHz)
TCA75 8 GHz precision TekConnect® 75 Q to 50 Q adapter with 75 Q BNC input

connector

= TekProbe
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TekProbe component Description

P5200 High-voltage differential probe

P5205 High-voltage differential probe

P5210 High-voltage differential probe

P6015A High-voltage probe

P6139A Passive probe

P6701B Converter, optical-to-electrical (multimode)
P6703B Converter, optical-electrical (single-mode)
TCP202A Current probe

TCP300, TCP400 Series Current measurement system (Requires TCPA300/TCPA400 amplifiers)
Options

The following options are available for your instrument.
DPO5000B, MSO5000B:

= Software:

= Opt. BRR - BroadR-Reach Compliance Testing

= Opt. DDRA - DDR Memory Bus Analysis; Available, only on 1 GHz and 2 GHz models (requires DJA)

= Opt. DJA - Jitter And Eye Analysis Tools - Advanced (DPOJET)

= Opt. ET3 - Ethernet Compliance Testing

= Opt. HSIC - USB HSIC protocol decode and electrical validation (Available on 2 GHz models only.) (requires DJA)
= Opt. MOST — MOST Essentials — Electrical Compliance and Debug Test Solution for MOST50 and MOST150
= Opt. MSOE - 16-channel MSO

= Opt. MTM - Mask Testing for Serial Communication Standards (up to 1.5 Gb/s)

= Opt. PS2 - Power Solution Bundle: DPOPWR, THDP0200, TCP0030A, 067-1686-XX (Deskew Fixture)

= Opt. PS3 - Power Solution Bundle: DPOPWR, TMDP0200, TCP0020, 067-1686-XX (Deskew Fixture)

= Opt. PWR - Power Measurement and Analysis

= Opt. SR-AERO - MIL-STD-1553 Serial Triggering and Analysis

= Opt. SR-AUTO - Automotive Serial Triggering and Analysis (CAN, LIN, FLEXRAY)

= Opt. SR-COMP - Computer Serial Triggering and Analysis (RS-232/422/485/UART)

= Opt. SR-CUST - Custom Serial Analysis Kit for Developers

= Opt. SR-DPHY - MIPI-D-PHY (DSI1/CSI2) Serial Analysis

= Opt. SR-EMBD - Embedded Serial Triggering and Analysis (12C, SPI)

= Opt. SR-ENET - Ethernet Serial Triggering and Analysis (10BASE-T and 100BASE-TX)

= Opt. SR-USB - USB Serial Triggering and Analysis (LS, FS, HS)

= Opt. SVE - SignalVu Essentials - Vector Signal Analysis Software

" Available for DPO5000B Series. Enabling/disabling this key does not change the model number
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= Opt. USB - USB 2.0 Compliance Testing

= Opt. USBHSIC - USB2.0 and HSIC Bundle, includes options Opt. DJA, HSIC, SR-USB, and USB
= Opt. USBPWR - USB Power Adapter/ EPS Compliance Automated Test Solution

= Opt. VNM - CAN/LIN Protocol Analysis Software

= Record Length:

= Opt. 5RL - 50 MSamples/ch, 125M maximum for 1 ch and 2 ch
= Opt. 10RL - 125 MSamples/ch, 250M maximum for 1 ch and 2 ch

DPO7000C

= Hardware:

= Opt. 2SR (available only on DPO7104C instruments) - Double maximum real time sample rate
= Record Length:

= Opt. 5RL - 250 MSamples max, 50 MSamples/ch
= Opt. 10RL - 500 MSamples max, 125 MSamples/ch (Only available on DPO7254C/DPO7354C instruments)

= Service:

= Opt. R3 - Repair service 3 years, including warranty

= Opt. RS - Repair service 5 years, including warranty
= Software:

= Opt. BRR - BroadR-Reach Compliance Testing

= Opt. DDRA - DDR Memory Bus Analysis (requires DJA)

= Opt. DJA - Jitter And Eye Analysis Tools - Advanced (DPOJET)

= Opt. ET3 - Ethernet Compliance Test

= Opt. D-PHY - MIPI® D-PHY Characterization and Compliance Testing

= Opt. HSIC - USB HSIC protocol decode and electrical validation (For models of bandwidth 22.5 GHz only.) (requires DJA)
= Opt. LSA - Low Speed Serial Analysis (CAN/LIN trigger)

= Opt. MOST — MOST Essentials — Electrical Compliance and Debug Test Solution for MOST50 and MOST150
= Opt. MTM - Serial Communications Mask Testing

= Opt. PWR - DPOPWR Power Measurement and Analysis

= Opt. PS2 - Power Solution Bundle: DPOPWR, THDP0200, TCP0030A, 067-1686-XX (Deskew Fixture)

= Opt. PS3 - Power Solution Bundle: DPOPWR, TMDP0200, TCP0020, 067-1686-XX (Deskew Fixture)

= Opt. SR-AERO - MIL-STD-1553 Serial Triggering and Analysis

= Opt. SR-AUTO - Automotive Serial Triggering and Analysis (CAN, LIN, FLEXRAY)

= Opt. SR-COMP - Computer Serial Triggering and Analysis (RS-232/422/485/UART)

= Opt. SR-CUST - Custom Serial Analysis Kit for Developers

= Opt. SR-DPHY - MIPI-D-PHY (DSI1/CSI2) Serial Analysis

= Opt. SR-EMBD - Embedded Serial Triggering and Analysis (12C, SPI)
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Opt. SR-ENET - Ethernet Serial Analysis (10BASE-T and 100BASE-TX)

Opt. SR-PCIE - PCI Express Compliance Module for RT-Eye Serial Data Compliance and Analysis
Opt. SR-USB - USB Serial Triggering and Analysis (LS, FS, HS)

Opt. SR-810B - 8b/10b Serial Triggering and Analysis

Opt. ST1G - 64-bit NRZ Serial Trigger and 8b/10b Serial Protocol Decode (includes Opt. SR-810B) (only available on
DPO7254C/DPO7354C instruments)

Opt. SV23 - WLAN 802.11a/b/g measurement application (Requires Opt. SVE) (For models of bandwidth 2.5 GHz only)
Opt. SV24 - WLAN 802.11n measurement application (Requires Opt. SVE and SV23) (For models of bandwidth 2.5 GHz

only)

Opt. SVA - SignalVu AM/FM/Direct Audio Measurements (requires SVE)

Opt. SVE - SignalVu™ Essentials for Vector Signal Analysis

Opt. SVM - General Purpose Modulation Analysis (requires SVE)

Opt. SVO - Flexible OFDM Analysis (requires SVE)

Opt. SVP - SignalVu Pulse — Advance Signal Analysis Software (requires SVE)

Opt. SVT - Settling Time Measurements such as Frequency and Phase (requires SVE)

Opt. USB - Universal Serial Bus USB2.0 Compliance Test

Opt. USBHSIC - USB2.0 and HSIC Bundle, includes options Opt. DJA, HSIC, SR-USB, and USB
Opt. USBPWR - USB Power Adapter/ EPS Compliance Automated Test Solution

MSO/DPO70000C/DX:

Calibration:

Opt. C3 - Calibration service 3 years

Opt. C5 - Calibration service 5 years

Opt. D1 - Calibration data report

Opt. D3 - Calibration data report 3 years (with Opt C3)
Opt. D5 - Calibration data report 5 years (with Opt C5)

Hardware:
Opt. 1R - Rackmount kit

Record Length:

MS070000C/DX, and DPO70000C/DX Series:

Opt. 2XL - 31 MSamples/ch (standard on DPO instruments)
Opt. 5XL - 62 MSamples/ch (standard on MSO instruments)
Opt. 10XL - 125 MSamples/ch
Opt. 20XL - 250 MSamples/ch
Opt. 50XL - 500 MSamples/ch

Service:
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Opt. CA1 - Provides single calibration event for the designated interval
Opt. R3 - Repair service 3 years (including warranty)

Opt. R5 - Repair service 5 years (including warranty)

Software:

MS070000C/DX, and DPO70000C/DX Series:

Opt. BRR - BroadR-Reach Compliance Testing

Opt. DDRA - DDR Memory Bus Analysis

Opt. DJA - Advanced Jitter and Eye Analysis (standard on MSO instruments)

Opt. D - PHY MIPI D-PHY Transmitter Debug, Characterization, and Compliance Test Solution (requires DJA)
Opt. DP12 - DisplayPort 1.2 Source Test Automation (requires Opt. DJA and Opt.5XL or higher)

Opt. ERRDT - Frame and Bit Error Rate Detector in high speed serial standards (requires option ST6G).

Opt. ET3 - Ethernet Compliance Test

Opt. HSIC — HSIC Essentials - Electrical Validation and Protocol Decode Solution (Requires Opt. DJA)

Opt. HT3 - HDMI Compliance Test

Opt. HT3DS - HDMI Direct Synthesis for HDMI 1.4 Compliance Test

Opt. M - PHY - MIPI M-PHY Essentials — Characterization and Analysis Solution (Requires Opt. DJA)

Opt. M - PHYTX - M-PHY Automated Transmitter Solution (requires DJA)

Opt. M - PHYRX - M-PHY Automated Receiver Solution (Requires Opt. ST6G) (Requires Opt. ERRDT)

Opt. MTH - Mask Testing for serial standards, 4.25 GB/s (standard on MSO instruments)

Opt. MOST - Electrical Compliance and Debug Test Solution for MOST50 and MOST150 (Requires Opt. DJA)

Opt. PCE3 - PCI Express® Transmitter Compliance and Debug (Requires Opt. DJA) (For models of bandwidth =6 GHz
only)

Opt. PWR - DPOPWR Power Measurements and Analysis

Opt. QP! - Intel® Quick Path Interconnect Test Automation Software (Requires Opt. DJA)

Opt. SAS3 - SAS3 12 GB/s Essentials (Requires Opt. DJA and 2XL or higher) (For models of bandwidth 220 GHz only)
Opt. SFP-TX - SFP+ Compliance and Debug Solution (Requires Opt. DJA)

Opt. SFP-WDP - SFP+ Compliance and Debug Solution — WDP Measurement (Requires Opt. DJA)
Opt. SDLAG4 - Serial Data Link Analysis Visualizer

Opt. SR-AERO - MIL-STD-1553 Serial Triggering and Analysis

Opt. SR-AUTO - Automotive Serial Triggering and Analysis (CAN, LIN, FLEXRAY)

Opt. SR-COMP - Computer Serial Triggering and Analysis (RS-232/422/485/UART)

Opt. SR-DPHY - MIPI-D-PHY (DSI1/CSI2) Serial Analysis

Opt. SR-EMBD - Embedded Serial Triggering and Analysis (12C, SPI) (standard on MSO instruments)
Opt. SR-ENET - Ethernet Serial Analysis (10BASE-T and 100BASE-TX)

Opt. SR-PCIE - PCI Express Compliance Module for RT-Eye Serial Data Compliance and Analysis
Opt. SR-USB - USB Serial Triggering and Analysis (LS, FS, HS)
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Opt. SR-810B - 8b/10b Serial Triggering and Analysis

Opt. ST6G - Serial Protocol Trigger Software to trigger and decode 8 B/10 B data on high-speed serial or data protocols.
Protocol triggering up to 6.25 GS/s. (standard on MSO instruments)

Opt. SVA - AM/FM/PM Audio Signal Analysis (Requires Opt. SVE)

Opt. SVE - SignalVu Essentials for Vector Signal Analysis

Opt. SVM - SignalVu Essentials for General Purpose Modulation Analysis (requires option SVE)
Opt. SVO - Flexible OFDM Analysis (requires SVE)

Opt. SVP - SignalVu Pulse — Advance Signal Analysis Software (requires SVE)

Opt. SVT - Settling Time Measurements such as Frequency and Phase (requires SVE)

Opt. TBT-TX - Thunderbolt Transmitter Characterization, Debug, and Compliance Testing (Requires Opt. DJA and Opt. 2XL
or higher) (For models of bandwidth 216 GHz only)

Opt. UHS2 - UHS-II-Host-Tx and UHS-ii-Device-Tx Measurements (For models of bandwidth 26 GHz only)

Opt. USB - Universal Serial Bus USB 2.0 Compliance Test

Opt. USBHSIC - USB2.0 and HSIC Bundle, includes options Opt. DJA, HSIC, SR-USB, and USB

Opt. USBPWR - USB Power Adapter/ EPS Compliance Automated Test Solution (Not supported on 70000DX models)
Opt. USB3 - Universal Serial Bus USB 3.0 Compliance and Analysis

Opt. VET - Visual Trigger and Search

Opt. 10G-KR - 10GBASE-KR/KR4 Compliance and Debug Solution (Requires Opt. DJA) (For models of bandwidth
216 GHz only)

DPO70000SX Series

Calibration:

Opt. C3 - Calibration service 3 years

Opt. C5 - Calibration service 5 years

Opt. D1 - Calibration data report

Opt. D3 - Calibration data report 3 years (with Opt C3)
Opt. D5 - Calibration data report 5 years (with Opt C5)

Hardware:
Opt. SSD Additional Removable Disk - Solid State Drive

Record Length:

DPO70000SX Series:

Opt. 10XL - 125 MSamples/ch
Opt. 20XL - 250 MSamples/ch
Opt. 50XL - 500 MSamples/ch, 1 G/Ch on 2 channels

Service:

Opt. CA1 - Provides single calibration event for the designated interval

Opt. G3 Complete Care 3 Years (includes loaner, scheduled calibration, and more)
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Opt. G5 Complete Care 5 Years (includes loaner, scheduled calibration, and more)
Opt. IF Upgrade Installation Service
Opt. R3 - Repair service 3 years (including warranty)

Opt. R5 - Repair service 5 years (including warranty)

Software:

DPO70000SX Series:

Opt. ASM - Advanced Event Search and Mark

Opt. DJA - Advanced Jitter and Eye Analysis (standard on MSO instruments)

Opt DJAN - DPOJET Noise, Jitter and Eye Analysis Tools (requires DJA)

Opt. PAM4 transmitter and channel testing for four-level Pulse Amplitude Modulation (PAM4) devices and interfaces.
Opt. SDLAG4 - Serial Data Link Analysis Visualizer

Opt. LT - Waveform Limit Testing

Opt. SR-810B - 8b/10b Serial Triggering and Analysis

Opt. SVA - AM/FM/PM Audio Signal Analysis (Requires Opt. SVE)

Opt. SVE - SignalVu Essentials for Vector Signal Analysis

Opt. SVM - SignalVu Essentials for General Purpose Modulation Analysis (requires option SVE)
Opt. SVO - Flexible OFDM Analysis (requires SVE)

Opt. SVP - SignalVu Pulse — Advance Signal Analysis Software (requires SVE)

Opt. SVT - Settling Time Measurements such as Frequency and Phase (requires SVE)

Opt. SV23 - WLANB802.11a/b/g/j/p measurement application (requires Opt. SVE)

Opt. SV24 - WLAN 802.11n measurement application (requires Opt SV23)

Opt. SV25 - WLAN 802.11ac measurement application (requires Opt SV24)

Opt. SV27 - SignalVu Bluetooth Basic LE TX SIG measurements

Opt. SV28 - SignalVu LTE Downlink RF measurements (requires Opt. SVE)

Opt. VET - Visual Trigger and Search

Documentation and technical support

Documentation

In addition to the instrument online help, the following documents are available:
MSO/DPO70000, DPO7000, and MSO/DPO5000 Series:

Digital Phosphor Oscilloscopes User Manual (071-2980-XX). The Quick Start User Manual has information about
installing and operating your instrument. The Quick Start User Manual is available in several languages, in addition to
English.

Digital Phosphor Oscilloscopes Programmer Online Guide. The Programmer Guide is provided as online help and as a
printable PDF file. See the product software DVD for installation information.
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= Digital Phosphor Oscilloscopes Specifications and Performance Verification Technical Reference Manual
(077-0063-XX). This is a PDF only manual that includes both the specifications and the performance verification procedure.

= Digital Phosphor Oscilloscopes Service Manual (077-0076-XX). A service manual is available as a PDF file; it includes
procedures to service the instrument to the module level.

DPO70000SX Series:

= Digital Phosphor Oscilloscopes User Manual (071-3357-XX). The User Manual has information about installing and
operating your instrument. The User Manual is available in several languages, in addition to English.

= Digital Phosphor Oscilloscopes Programmer Online Guide. The Programmer Guide is provided as online help and as a
printable PDF file.

= Digital Phosphor Oscilloscopes Specifications and Performance Verification Technical Reference Manual
(077-1043-XX). This is a PDF only manual that includes both the specifications and the performance verification procedure.

Other documentation. Your instrument includes PDF files of relevant information on the product hard drive.

For quick access to PDF files of the user manual, probe manuals, programmer guide, primers and applications, specifications
and performance verification manual, service and installation manuals, and a printable version of the online help, click the
Documentation icon on your instrument desktop.

What do you want to do next?
Find out about using online help.
Learn how to access Tektronix Support.

Provide feedback on this Tektronix product.

Support information

Tektronix offers the following services in support of our products:

= Technical Support. For application-related questions about a Tektronix product, contact us by telephone or e-mail.
= Service Support. For service-related questions about a Tektronix product, contact us by telephone or e-mail.

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

= Write to Tektronix:
Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun Drive
P.O. Box 500
Beaverton, OR 97077 USA
What do you want to do next?
Find out what other documents are available.
Find out about using online help.

Provide feedback on this Tektronix product.
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TekScope recovery report utility

The TekScope Recovery Report Utility is designed to gather logs and other files that may contain data useful to Tektronix in the
diagnosis of TekScope Errors, and it creates a .zip file on the desktop to hold all of the gathered data. This compressed file is
easily copied from the desktop to a removable flash drive, or the file can be sent to Tektronix as an email attachment.

If you contact Tektronix for help in diagnosing TekScope Errors, you may be asked to run this utility and supply Tektronix with
the .zip file.

NOTE. The utility will erase temporary data created under the account of the user that runs the utility. This allows TekScope to
generate fresh files the next time it starts.

Finding the utility. A link to the utility can be found under the Start\All Programs\Tektronix\TekScope\ directory.

| Acronis l“

| Games

. Maintenance Tek_Local_Admin
. Microsoft Silverlight

. Microsoft Silverlight 3 SDK Documents

. Microsoft Silverlight 4 SDK

| Microsoft SQL Server 2008 Pictures

. Microsoft Sync Framework
. Microsoft Visual Studic 2010
. Mational Instruments

Music

| Startup o
. TekApplications C t
omputer
. Tektronix ¢
. TekS
ckacope Control Panel
|E§5) Online Help
| Readme Devices and Printers

|E§5) TekScope VI Driver Documentat

| TekScope IVI Driver Readme |
@5 TekScope Recovery Report Utility
@ TekScope Ad Help and Support

Default Programs

4 Back

Search programs and files yel | created: 9/20,

Running the utility. Click on the utility link.

If TekScope is running when the utility is invoked, the utility will warn the user that TekScope must be stopped. This is necessary
to allow the utility to access some of the files. The utility will automatically stop TekScope after it queries the serial number of the
instrument. Click Yes to allow the utility to stop TekScope and collect files for the report.

The TekScope Recovery Report Utility requires that TekScope be shut down. ﬁ

P o
|0| Do youwant to Continue?
-

If TekScope is not running, the recovery utility will still run and will collect files for the report.
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Finding the report. When the utility is finished running, the zipped report file is on the desktop.

= a) In the case where TekScope was running when the utility was invoked, the name of the .zip report file created on the
desktop will contain the type of instrument and the serial number. For example:
TekScope_Recovery_Report_MS071254C_123456789.zip.

= b) However, if TekScope was not running when the utility was invoked, the name of the .zip report file will not contain the
serial number. For example: TekScope_Recovery_Report_Ms071254C.zip

Data contained in the report. When the utility is finished running, if these files exist on the instrument, the report will contain
copies of these specific files:

C:\Windows\Sysnative\winevt\logs\Application.evtx C:\programdata\tektronix\ISD.XML C:
\programdata\Tektronix\TekScope\Calibration\console.log C:\programdata\Tektronix
\TekScope\cCalibration\console.logold C:\programdata\Tektronix\TekScope\Calibration
\calsPCConst.dat C:\programdata\Tektronix\TekScope\Calibration\caldiag.log C:
\programdata\Tektronix\TekScope\Calibration\caldiag.logold C:\programdata\Tektronix
\TekScope\Calibration\error.log

When the utility is finished running, the zipped report file will also contain copies of all files found in the following directories:

C:\programdata\Tektronix\TekScope\Internal\*.* C:\programdata\Tektronix\TekScope
\Calibration\Calbrambump\*.* C:\programdata\Tektronix\TekScope\Calibration
\CalDrambumpFact\*.*

Data deleted by the utility. Running this utility will delete the following files:
Cc:\users\<current_user>\AppData\LocalLow\Tektronix\tekScope\Internal\*.*

Because TekScope was having difficulties, some files may have been corrupted. Deleting these files will allow TekScope to
regenerate them on the next start-up. Deleting these files may resolve the initial problem.

The utility log file. You can see a log file of the operation performed by the recovery report utility at: C: \Temp
\TekScopeRecoveryReportutility_log.txt

Feedback

Tektronix values your feedback on our products. To help us serve you better, please send any suggestions, ideas, or other
comments you may have regarding your instrument.

= Direct your feedback to us via e-mail at www.tektronix.com/contact-us.

Include the following information in the subject field: "NEW and IMPROVED Scope Customer Feedback."
Please be as specific as possible.

Recommended information to include.

= Instrument hardware, for example, display, chassis, and so on

= Application software version

= Probes
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Optional information. Your name, company, mailing address, phone number, and FAX number.
What do you want to do next?

Find out what other documents are available

Find out about using online help.

Learn how to access Tektronix Support.

Return to the beginning of the introduction.

Analysis and connectivity support
This instrument includes tools you can install to support data export for use with data-analysis tools.
You can use the analysis and connectivity tools included with your instrument to do the following:

= Gather instrument data (waveforms and measurements) and port it to familiar, off-the-shelf, analysis tools, such as Microsoft
Excel

= Interface with a popular software development environments, such as Lab Windows and LabVIEW
Click the following tools to find out how they can help you connect to your instrument and analyze the data that it collects:
= VXI Plug-and-Play Instrument Driver

= TekVISA

= TekVISA ActiveX Control (TVC)

= TekVISA Excel Toolbar

= VXl 11.2 LAN Server

= Report Generator

= |Vl Drivers

= TekLXl

For more information, see the Getting Started with OpenChoice Solutions Manual.

VXI Plug-and-Play instrument driver

The VXlplug&play instrument driver is a collection of software components, organized according to the standard VXIplug&play
model established by the VXIplug&play Systems Alliance. Use this VXIplug&play instrument driver to simplify programming tasks
when using the following software development environments:

= LabWindows/CVI
= LabVIEW

= MATLAB

= Visual C++6.0

= Visual Basic 6.0
= HP-VEE
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TekVISA

TekVISA is a library of industry-standard compliant software components, organized according to the standard VISA model
established by the VXIplug&play Systems Alliance. Use TekVISA in software to write interoperable instrument drivers to handle
communicating between software applications and your oscilloscope. TekVISA offers the following features and benefits:

= Provides end users with a consistent methodology for using instrument drivers from a variety of vendors

= Provides programmers with language interface libraries for use with multiple application development environments, such as
Microsoft C /C++, Microsoft Visual Basic, LabVIEW graphics software using the G language, and MATLAB analysis
software.

= Provides a configuration utility for setting up additional VISA resources
= Allows software installation and connectivity on any number of PCs
TekVISA ActiveX Control (TVC)

The TekVISA Control (TVC) uses Microsoft Windows ActiveX control technology to simplify access from Microsoft Office and
Visual BASIC applications to TekVISA and the underlying instrument.

This is accomplished by providing support for key TekVISA features within an ActiveX control object that is compatible with
Excel's Visual BASIC for Applications, Visual BASIC 6.0, and other popular programming environments for Microsoft Windows.

TekVISA excel toolbar

The TekVISA Excel Toolbar allows direct, fast transfer of instrument measurements or captured waveforms to an Excel 97 and/or
Excel 2000 worksheets. Transfer is via a toolbar that is integrated into Excel, implemented using the TekVISA ActiveX Control
(TVC) and the Visual BASIC for Applications macro editor built into Excel.

Source code for the toolbar is accessible through Excel’s built-in VBA editor for use as a learning tool for using the TekVISA
ActiveX Control, or to cut-and-paste selected components to new VB applications.

VX1 11.2 LAN server

The VXI 11.2 LAN Server provides software connectivity between your instrument and remote PCs over an Ethernet LAN. This
tool is a client-side component built-in with TekVISA on each remote PC, you must install another copy of TekVISA to make use
of its client-side component.

The VXI-11 standard specifies a protocol for communication with devices over a network via a network instrument server. This
protocol uses the ONC/RPC (Open Network Computing/Remote Procedure Call) standard that, in turn, is based on TCP/IP.

Report generator
Report Generator, a Microsoft Windows application, lets you create custom reports for displaying your oscilloscope data.

Report Generator enables you to generate and print reports directly from the oscilloscope, enhancing your application capabilities
by simplifying the process of creating and maintaining reports.

IVl drivers
IVI drivers conform to specifications produced by the IVI Foundation.

Unlike VXI-plug&play drivers, IVI drivers provide a standard interface to different classes of instruments, including oscilloscopes
and spectrum analyzers.

IVI drivers have the ability to simulate instruments, automatically check ranges, and multithread safety features.
Tek LXI

Tek LXI conforms to the LAN eXtensions for Instrumentation (LXI) standard. The LXI standard defines the communications
protocols that allow communication with the instrument over a local area network (LAN).
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About TekScope
From the Help menu, select About TekScope.

Overview. Provides the details of the instrument such as the model name, identification number, serial number, and version of
the software that is installed. The options name and the key details of the applications that are installed in the instrument are also
listed.

On MSO/DPO70000C models, About TekScope also indicates if TekProtect is Installed or Not Installed on the instrument.
TekProtect provides protection from electrical overstress (EOS) and electrostatic discharge (ESD) on the four analog input
channels.

20%L: 250 Meg Max 250M/CH

MTH: Serial Mask Testing

PTH1: 3.125Gb /s Seral Pattem Trigger

ASM: Advanced Search & Mark

LT: Limit Test

DDRA: DDR Analysis

SR-EMBD: Embedded Serial Triggering and Analysis {12C, SPI)

ERRDT: Emor Detector

STU: 6.25Gb/s Seral Pattem Trigger

SRLOMP Computer Seral Trigger & Analysis(RS232/422/485/UART)
SR-USE: USE Seral Triggerng and Analysis

SR-DPHY: MIPI D-PHY (D511/C512) Serial Analysis

SR-B10B: 8b/10b Seral Analysis

VET: Visual Trigger and Search

SR-PCIE: PCI BExpress Seral Analysis
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Windows environment

Windows interface guidelines. Because the instrument uses the Microsoft Windows interface, you have open access to the
Windows operating system. You can access the Windows desktop to load and run other Windows-based applications such as
Microsoft Excel, WordPad, and Paint.

Although you have access to the Windows interface, you should avoid making operating system changes that may cause
problems or annoyances while trying to use the instrument. Here are some guidelines:

The instrument has been tested with the version of Microsoft Windows provided and is not intended to operate with any
other versions.

If the instrument powers on in Windows Safe Mode, the touch screen is inoperative. You may need to use a mouse or
keyboard to restore normal operation.

To keep the start-up time to a minimum, keep the network support to a minimum.
Be careful when making changes in the Control Panel. Avoid making changes to any controls with which you are unfamiliar.

Do not change the LCD color quality (Highest 32 bit) and screen resolution settings (1024 by 768 pixels) or the video port
may not work properly.

Some third-party applications may not work properly with the instrument. If your instrument stops working after you install
third-party software, try reloading the instrument software.

If you do not have an external monitor attached to the instrument, avoid changing the taskbar properties to "Always on top"
and "Auto hide." The Windows taskbar may obscure buttons or readouts on the screen. However, if you do have an external
monitor attached and the instrument is set to dual monitor mode, you can drag the taskbar from the instrument display to the
external monitor display and use these settings.

Disable the Windows screen saver to prevent it from turning on while you are taking measurements or viewing the display. If
the screen saver comes on while taking measurements, touch the screen (if the touch screen is installed and enabled),
move the mouse, or press any key on the attached keyboard.

Do not delete or change any system fonts. Changing, removing, or resizing fonts may affect the quality of the display and
corrupt the TekScope buttons and menus.

Avoid personalizing or changing the system Display Properties, such as the theme, Background, Appearance, Effects, or
Settings. Making such changes can affect the usability of the instrument and the touch screen.

Avoid making changes to the contents of the Windows folder or to the contents of the TekScope folder.
Avoid making changes to the BIOS settings. Changing the BIOS settings can affect the overall operation of the instrument.

Avoid changing the Windows power management system.

If you think that your Windows interface may cause problems with the instrument, contact your local Tektronix support center for
assistance.
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Connecting to a network. The instrument is built on a PC-based platform that runs Microsoft Windows as its operating system.
Like any other Windows computer, you can connect the instrument to a network to enable printing, file sharing, Internet access,
and other communications functions.

Use the Windows Remote Desktop feature to remotely access the instrument.
Enabling a network connection

Use the following steps to enable network access to the instrument. You must begin this procedure with the instrument powered
off.

TIP. Consult your network administrator for further assistance.

You may want to print these instructions before you proceed.

1. Attach a keyboard and mouse to the instrument.
2. Power on the instrument.

3. Use the Windows Network Connection Wizard to define the instrument as a network client and configure it for your network.
You can find the network setup program in the Windows Start menu if you select Settings > Control Panel, and then double-
click Network Connections.

4. Consult with your network administrator for specific instructions for these settings.
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Using tek LXI. Tek LXI conforms to the LAN eXtensions for Instrumentation (LXI) standard. The LXI standard defines the
communications protocols that allow communication with the instrument over a local area network (LAN). After the TekScope
application is running, the LXI application starts. The LXI system tray icon appears when LXI is running.

2 fn @

WA

dicator

Customize...

o ) [R5 T

Right click on the icon and select Show LAN Status Indicator. LAN status is indicated in red or green with an appropriate
message.

Tek LXI - LAN Status

NOTE. Pushing the LAN Reset button does a LAN configuration initialization: enables DHCP, enables Auto-IP, enables ICMP
ping responder, sets the Web password to default (No password), and updates the LXI XML identification. Refer to the LXI
specification for more information.

Enter the IP Address in the Address Bar of your Web browser and click return. The browser finds and displays the instrument
home page. Instrument information, instrument network information, and instrument LXI information is displayed on the home
page. Click on the SUPPORT Help link to see help on the Welcome Web page.
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Instrument Model
Manufacturer

Serial Number
Manufacturer Description
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Firmware Version

Network Information
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CQ000002
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devBuild 32
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LXI Identification on Instrument
OOn ®Off
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LXI Information

LXI Class C
LXI Version 13

&] Done % Local intranet

To display network configuration information, click on Network Configuration. The Web page displays the network configuration,
and allows you to submit changes to some of the instrument configuration. Click on the Help SUPPORT link to see help on the
configuration information.

2 LXI-TEKTRONIX MS05034(MSO5034QUALO02 134.62.86. 53) - Microsoft Internet Explorer
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- Home Network Configuration
!. Network Configuration Host Seftings
Host Name MSO5034QUALO02
SUPPORT Domain GLOBAL
= Datasheets Description MS05034-CQ000002 =
= Manuals " —
= Driver DownlLoad Address Seftings
- Help TCPIIP Mode @ Auto(DHCP/AutolP) & Manual
f TCPIP Address l62 1.[86 ]
B Subnet mask [255].[255].[255].[0 ]
LXI Identification on Instrument
Defaut Gateway .l62 1./86 ]. O 0n®Of
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[z21]-
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& % Local intranet

Click on Datasheets, Manuals, or Driver Download to go to the Tektronix Oscilloscopes Web page to access the information.
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NIST USGCB compliance. Tektronix oscilloscopes are compatible with the security configuration for Information Technology
products specified in the United States Government Configuration Baseline (USGCB) settings for Windows 7 and Internet
Explorer.

The National Institute of Standards and Technology (NIST) USGCB baseline operating system security requirements (Version
1.1.x) were implemented and tested on our oscilloscopes. The oscilloscopes passed the Security Content Automation Protocol
(SCAP) tests. Our oscilloscopes operate with the USGCB security settings implemented.

NOTE. Since the USGCB turns off the ISS server, LXI Class C compliance does not work with this data security standard.

As shipped from the factory, your oscilloscope has none of the USGCB security settings implemented.

Making your oscilloscope compliant. To put their oscilloscope in a USGCB compliant state, follow instructions from the NIST
Web site. Click on the Content and then Microsoft Content links. Implement the settings in the GPO files found on the site. After
implementing all of the settings, run the SCAP tool to verify compliance.

Restoring your oscilloscope to its factory state. To back out of the USGCB compliant state and restore the oscilloscope to its
factory condition, follow the Operating System Restore procedures for your instrument. See you user manual.

Hard copy printing. To make hard copies, use a printer attached to one of the rear-panel ports or connect to a network printer, if
your instrument is on a network.

You can print the full screen or just the graticule area.
The instrument uses Windows print drivers, so the process to install printers is the same as it is on any other PC.
The Page Setup dialog box contains some useful options to optimize your printing:

= Choose a print palette that is independent from the display palette. For example, you can print gray-scale images to a black
and white laser printer while you choose to view the display in color. The color and gray scale palettes both render the
intensity-graded waveform information generated by the DPO display.

= Choose the Ink Saver feature to print a hard copy with a white background. This function saves printer ink while it preserves
the color coding of the waveforms and readouts. Ink Saver also works with the monochrome print palettes.

Other PC applications. Transferring images and data from the oscilloscope to other PC applications is as simple as a copy/
paste operation. With a word processing, spreadsheet, or analysis application running on the built-in PC, you can easily transfer
the following items using the familiar Windows clipboard system:

= Copy a full screen or graticule-only image, and paste it into your document in either .bmp, .png, .if, or .jpg format.
= Copy a waveform, and paste the waveform data into a spreadsheet in a comma-delimited (.csv) format.

= Copy a waveform, and paste the waveform data into an analysis program in Mathcad (.dat) format.

= Copy the displayed values of all measurements, and paste them into a document in text (.txt) format.

= Copy the displayed values of all measurements, and paste them into a spreadsheet in a comma-delimited (.csv) format.
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Second monitor use. To optimize your access to the PC that is built into the oscilloscope, connect a keyboard, mouse, and
monitor to the instrument, and then configure Windows for dual-display mode.

In this configuration, the oscilloscope retains full dynamic oscilloscope performance while Windows and other applications such
as publishing, analysis, or Web browsing tools reside on the external monitor. You can copy/paste bitmap and waveform data
from the oscilloscope to the locally running application or view Web-based reference information while using the oscilloscope for
design work.

Dockable windows. You can drag up to five dockable half-screen control windows from the TekScope application onto the
display of a second monitor. For example, this feature allows you to have the Horizontal/Acquisition, the Horizontal Zoom, and
the Display Setup Control Windows (half screen) open on the second monitor at the same time.

In addition to the five dockable windows on the second monitor, you can have one dockable window open on the main display. If
you open a seventh dockable window, the window that has not been used for the longest amount of time will automatically close.

To drag a half-screen control window, click and drag on the left edge of the window.
Connect to other instruments.

= Use the rear-panel vertical signal output (Signal Out) to connect to a buffered version of the signal that is attached to the
Channel 3 input (DPO7000C models only).

= Use the rear-panel auxiliary output (Aux Out) to obtain a TTL-compatible, negative polarity pulse when the oscilloscope
triggers, or when certain other events occur, such as a mask test failure or completion.

= Use the rear-panel external reference input (Ext Ref) to synchronize the oscilloscope time base to an external 9.8 MHz to
10.2 MHz reference frequency source.

Oscilloscope interface

Instrument interface. On MSO and DPO instruments, you can use the familiar knobs and buttons on the oscilloscope front
panel to perform most vertical, horizontal, and triggering functions. It allows you to make quick adjustments to your displayed
signals with the dedicated vertical controls for each channel. On a DPO70000SX instrument, use the optional DPO7AFP to
access the knobs and buttons.

The screen interface gives you access to the complete functionality of the instrument. This user interface is built on the Windows
operating system and has a similar look and feel. It is also fully compatible with a wide range of PC hardware and software
accessories, such as networked instrumentation and printers. On a DPO70000SX instrument, use an external monitor to access
the screen interface.

The toolbar at the top of the screen is optimized for touch screen operation. Touching (or clicking) a button on the toolbar opens
a control window that you can use to select the instrument settings.

Horizontal

Position
a0.0%

With a mouse, you may prefer to use the PC-style menu bar to open control windows or directly select many instrument settings.

Click the i button, in the upper-right corner of the screen, to switch between Menu Bar Mode and Toolbar Mode.

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 27



About Tektronix oscilloscopes

Menu bar mode. The menu bar menus provide access to commands that control all of the instrument features and functions.

Filz | Edit | %ertical | Digital | Horizfacg | Trig | Display | otz | Measure | Mask | Msth | MyScope | Anslyze | Uilties | Help :n

When you select a feature setup command, the instrument displays the associated control window on the lower half of the
screen. Each control window provides access to the individual instrument controls.

The display graticule is redrawn to fit in the upper half of the screen.
What do you want to do next?

Display help on the File menu.

Display help on the Edit menu.

Display help on the Vertical menu.

Display help on the Digital menu.

Display help on the Horizontal/Acquisition (Horiz /Acq) menu.
Display help on the Trigger (Trig) menu.

Display help on the Display menu.

Display help on the Cursors menu.

Display help on the Measurement (Measure) menu.

Display help on the Math menu.

Display help on the Mask menu.

Display help on the Analyze menu.

Display help on the Utilities menu.

Display help on the Help menu.
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Toolbar mode. The toolbar buttons give you instant access to most instrument features without having to navigate through
several menus.

Click a toolbar button to display an associated control window on the lower half of the screen. Each control window provides
access to the individual instrument controls. The display graticule is redrawn to fit in the upper half of the screen.

Not all features of the instrument are accessible from the toolbar. To access some of the less common controls, you can change
to Menu Bar Mode. To do this, click the Menu button (with the arrow) in the upper-right corner of the screen.

You can also customize the toolbar to add menus you use more frequently. Click the Menu button (with the arrow) to see the list
of menus you can add and to access the Customize Toolbar dialog box.

Show Menu

Customize...

What do you want to do next?

Display help on the Vertical Setup control window.

Display help on the Digital Setup control menu.

Display help on the Horizontal/Acquisition Setup control window.
Display help on the Trigger Setup control window.

Display help on the Display Setup control window.

Display help on the Cursors Setup control window.

Display help on the Measurement Setup control window.
Display help on the Math Setup control window.

Display help on the Mask Setup control window.
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Display help on the Save As dialog box.

Display help on the Recall dialog box.

Learn to Customize the Toolbar.

Toolbar customizing. The Customize option of toolbar mode gives you access to add or remove menu buttons, configure the

order of the menu buttons, and set the toolbar back to its default configuration. You can customize the toolbar to view the menu
buttons that you use more frequently.

o

Customize Toolbar

Spectral (Basic)
Spectral (Advanced)
Clear (Clear Data)
Save As

To access some of the less common controls, click the Menu Bar Mode. To do this, click the Menu button (with the arrow) in the
upper-right corner of the screen and select Customize to display the Customize Toolbar dialog box.

Use the Up and Down buttons to move buttons within or between the Always Visible and Overflow panes.

Click the Default button to restore the default configuration on the toolbar.
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User interface map. See the next figure for a description of the elements of the user interface. These elements provide complete
control of the instrument.

1.

2.
3.
4.
5.
6.

1.

8.

®

®

Tek a

s | Help (I3

-1.0ps/pt

[ 100ps -t.0msIs -

September 14, 2005 13:55:25

Menu bar: Access to data I/O, printing, online help, and instrument functions.

0020008

Buttons or Menu bar: Click to toggle between toolbar and menu bar modes.

Multipurpose knob readouts: Adjust and display parameters controlled by the multipurpose knobs.

Display: Waveforms from live, reference, math, and digital channels display here, along with buses and cursors.
Waveform handle: Click and drag to change the waveform vertical position.

Controls status: Quick reference to vertical selections, scale, and parameters. Probe status is provided for some probe
tips. TekConnect events may include Tip Fault (Line-open, Self-Test Failure of Tip, and Tip broken), Tip Temp Change, Tip
Overheating, and Tip Thermal Shutdown.

Readouts: Display of cursor and measurement readouts in this area. You can select measurements from the menu bar or
toolbar.

Status: Display of acquisition status, mode, and number of acquisitions; trigger status; date; time; quick reference to
horizontal parameters.
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Online help. The online help is designed to assist you with all the features of the instrument.

Context-Sensitive help. Use the instrument online help to quickly get information about a function or assistance in performing a
task:

= InToolbar mode, click Help to display online help for the active window.
= From the menu bar, click Help to display a list of help options.
= [f you are using the touch screen, you can touch the Help button in either mode.

= The keyboard F1 function key displays help for the active window in either mode.

Microsoft Windows Help. Help is also available as part of Windows. For information about Windows features, refer to the
Windows online help by clicking Start in the Windows toolbar, and then selecting Help and Support.

What do you want to do next?

Learn how to navigate the online help.

Find out what other documents are available.
Learn how to contact Tektronix Support.
Provide feedback on this Tektronix product.

Provide information about Tekscope

Navigating the online help. To open the online help select Help, and then select Contents and Index. From the online help
finder, select one of the following tabs:
= Contents Tab. Click any entry to display information on the subject.

= Index Tab. Double-click an entry to display information on the subject. Or, enter a keyword you are looking for (the list
scrolls to that topic). Click Display to open the topic.

= Search Tab. Type in the keyword you are looking for; then click List Topics. Every topic that contains the keyword will be
displayed. Select a topic, and then click Display to open the topic.

= Favorites Tab. To save the current topic to the Favorites list, click the Favorites tab; then right-click and select Add. Double-
click to return to a topic at any time.

What do you want to do next?

Find out what other documents are available.
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Basic operations

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

Electrostatic discharge (ESD) is a concern when handling any electronic equipment. The instrument is designed with robust ESD
protection, however it is still possible that large discharges of static electricity directly into the signal input may damage the
instrument. To avoid damage to the instrument, use the following techniques to prevent electrostatic discharge to the instrument.

1. Discharge the static voltage from your
body by wearing a grounded antistatic
wrist strap while connecting and
disconnecting cables and TekConnect
adapters. The instrument provides a front
panel connection for this purpose.
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2. Acable that is left unconnected on a i
bench can develop a large static charge. - g P
Discharge the static voltage from all ; el
cables before connecting them to the
instrument or device under test by
momentarily grounding the center
conductor of the cable, or by connecting
a 50 Q termination to one end, before
attaching the cable to the instrument.

ESD precautions. To avoid damage to the instrument, observe the following ESD (electrostatic discharge) precautions:

= Before you apply power, connect the instrument to an electrically-neutral reference point, such as earth ground. To do this,
plug the three-pronged power cord into an outlet grounded to earth ground.

= [f you are working with static sensitive components, ground yourself. Static electricity that builds up on your body can
damage static-sensitive components. Wear a wrist strap to safely send static charges on your body to earth ground.

1785-002

Grounding the oscilloscope is necessary to ensure safety and to take accurate measurements. The oscilloscope must share the
same ground as any circuits that you plan to test.

Observe maximum input voltage. Observe all terminal ratings. To avoid damaging the instrument, observe all rating and
markings on the product. Consult the product manual for further ratings information before making connections to the product.

Do not apply a potential to any terminal, including the common terminal, that exceeds the maximum rating of that terminal.
The maximum input voltage for the ATI (Asynchronous Time-Interleaved) input is £0.75 V.

The maximum input voltage for the TekConnect inputs is £1.5 V relative to the termination bias (30 mA maximum) on < 1.2 V full
scale settings and 8 V on >1.2 V full scale settings.
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Connector cleaning. All connectors must be kept clean. Dirt in connectors can damage the connector and any connectors the
dirty connector is use with.

Before each use do the following:

1. Verify that the connectors are free of dirt,
metal particles, scratches and
deformations.

2. Verify the connectors are the correct size.

3. With the connector pointed down, use low
pressure compressed air, at an angle to
the connector, to clean the connectors.

4. |f the connector still needs cleaning, use
an appropriately sized swab moistened
with isopropyl alcohol to clean the
connector threads.

CAUTION. Never put pressure on the

A center pin of the connectors. Applying
pressure to the center pin could damage
the connector.

3357035
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Input connector protection. Use 8 inch-pounds of torque when making connections to the ATl 1.85 mm connector or to SMA
connectors. Using the improper torque may degrade your signals and damage the connectors.

Use the following procedure to make connections to the ATl input:

CAUTION. Failure to use the supplied backing wrench and torque wrench when making connections to the ATl input may
damage your instrument.

1. Discharge the static voltage from your body by wearing a grounded antistatic wrist strap while connecting and disconnecting
cables and adapters. The instrument provides a front panel connection for this purpose.

ATl input

: PR

Torque wrench Backing wrench Connector Antistatic
(8in Ibs) Saver wrist strap

3357001

Figure 1: Wear an antistatic wrist strap

2. Use the supplied connector saver to protect the instrument connector. When not in use, protect against dirt and ESD
damage by installing the end cap. Alternate locations to store the ATI protective cover include the upper right corner of the
front panel and to the right of the audio connectors on the rear panel. When installing the connector saver tighten to 8 inch-
pounds.

i Backing wrench ~
(hold it steady)

Torque wrench
(8 in-lbs)

- | Connector Saver

3357002

Figure 2: Installing a connector saver
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3. Use the backing wrench on the connector saver to prevent damage caused by rotation of the connectors when installing a
connector.

4. Use the supplied torque wrench to tighten (8 inch-pounds) your cable connector to the connector saver.

Torque wrench
(8in-Ibs)

~ Backing wrench
(hold it steady) /

Figure 3: Installing a cable

CAUTION. Failure to prevent rotation of the center conductors when making connections to the ATl input will damage your
instrument. If necessary use a second backing wrench on the cable, to prevent its rotation. Use the supplied torque wrench to
tighten (8 inch-pounds) all connectors.
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Changing control settings. As you configure the instrument, you may need to set a numerical parameter such as a reference
level or delay time.

There are several different ways to set these parameters in a control window (On DPO70000SX instruments, front panel control
knobs are available on the optional DPO7AFP accessory):

= Touch or click the parameter to select it. Once selected, one of the multipurpose knobs is assigned to the parameter.

= To adjust a setting, turn a front panel upper knob (a) or lower knob (b) as indicated by the knob graphic indicator next to the
control window parameter.

= Push the front panel Fine button to use the knob to make small changes, for example to add another decimal place for
greater accuracy.

This online help usually refers to using the multipurpose knobs to change control settings, although the following methods are
generally available:

= Some parameters with discrete values have increment/decrement buttons. Touch or click them to change to the next
available value.

= Some parameters supply a pop-up keypad or keyboard that you can use to enter a new value. Some features provide other
pop-up keypads.
= [f you have an external keyboard attached, you can also use it to type in a new value.

= You can also adjust parameter values using the mouse wheel. Press the mouse wheel to access fine mode. Press it again
to return to normal mode.

Multipurpose knobs

(5

0.0

The multipurpose knobs on MSO/DPO5000B Series instruments are as follows:
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Graphic indicator

Position
| 0.0div (&

Scale
| 1.0v¥ b

—

Increment/Decrement buttons
Position
0.0div (&)

Scale

1.0¢v (b
— i

Pop-up keypad

1. Double click in a data entry box, or:

I%_ a
L}

= Click in a data entry box.

ooy 1@
s

= Click on the keypad icon.

2. Use the pop-up keypad to enter data.
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Sample Rate Keypad.
3. Click the Enter Button.
Other keypads
1.

8b10b Character Keypad.
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8b10b Symbol Keypad.

Moving and docking control windows. Control windows that open on the lower half of the screen can be moved to any
location. To do this, move the cursor to the upper left-most corner of the window until the hand appears. Left-click the mouse
button to grab the handle. Hold the button and drag with the mouse to another position on the screen.

You can move freely to any position on the screen or to a second monitor (if you have set up a dual display) by dragging the
window. All controls on the window can be accessed and function as usual.

NOTE. The window cannot be resized.

Control window handle
|~

Vertical Setup

0020007
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Controlling from within the graticule area. Use the mouse or your finger in the graticule area to click and drag (or touch and
drag) the following:

= Anon-screen cursor to another position on the waveform.

= A waveform handle to change the vertical position of a waveform.

= A waveform label or other screen text that you have entered to reposition it.
= The horizontal reference markerto set the horizontal position.

= The trigger level marker to set the trigger level.

You can also click and drag (or touch and drag) across part of a waveform to select it and investigate it further. Once the
selection is made, choose one of the following actions:

= Create a Zoom waveform that covers just the selected area

= Create a histogram to analyze the selected area

= Turn on measurement gates that take measurements only in the selected area
= Create a visual trigger area.

= Cancel the selection

Waveform handle

1!

Waveform label

Horizontal reference marker
[ ]

Trigger level marker
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Accessing shortcut menus by right-clicking. You can right-click to gain quick access to most common commands.

Right-click on a graticule, an object, or a readout to access their shortcut menus. The menus are dynamic; their contents will
vary, depending on the area or the object you right click.

You can right-click on any of the following to open a dynamic shortcut menu:
= Waveform handle

= Cursors

= Labels

= Histogram display

= Masks

= Templates

= Trigger level marker

= Visual trigger area

= Readouts (the menu varies with the type of readout)
= Graticule

= Control window

= Entry boxes

= Regions (Menu bar, Toolbar, Multipurpose Knobs)

Creating your own control windows. For quick access to the controls that you use most often, you can create your own
MyScope control window. Choose from a list of controls to include, and make each control window unique to your needs.

MyScope allows you to have up to eight tabs in a control window, increasing the flexibility and ease of use for your unique
MyScope control windows. You can create and save any number of control windows for future use.

Initialize the instrument. After you complete a task, you may want to initialize the instrument settings before using the
instrument with your next task. This may be especially important if you share the instrument with others; previous settings may
make it difficult for you to perform the required task.

To quickly restore the instrument to its default settings, push the front-panel Default Setup button.
Choosing and connecting probes.
To avoid damage to the instrument, observe ESD (electrostatic discharge) precautions.

Choose from a wide variety of passive, active, and specialty probes to use with your instrument. The instrument automatically
configures the input impedance when you attach a probe that is compatible with the TekProbe or TekVPI interface.

Remember the following when connecting a probe;
= For most passive probes, adjust the low-frequency compensation after you connect them to a channel input.

= To compensate for gain (and offset) error in many probes, connect the probe tip to the probe compensation connectors;
then execute the built-in compensation procedure to optimize system accuracy.

= To compensate for propagation delay differences between voltage probes using the probe deskew feature, attach up to two
probe tips at a time to the probe compensation terminals; then execute the deskew procedure to time align the display for
each channel. The deskew adjustment range is +75 ns.
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Multi-instrument configuration

Connect instruments in a multi-instrument configuration to create an up to 4 channel, highest bandwidth, and highest sample rate
system with synchronized trigger and sample clock.
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Instrument stacking. Multiple instruments may be stacked to save space and allow shorter cables and more convenient
connections.

2 WARNING. When using an instrument upside down, be careful to avoid pinching your fingers.
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Standard orientation of the top feet is useful
when placing an instrument inverted on the

work bench. Standard orientation of the top

feet is also use when stacking an OM4000 on

the instrument.

Q@
Use the rotated orientation of the top feet to
7]

stack two instruments on top of each other.
When stacking two instruments, the bottom feet sit in the holes exposed when the top feet are rotated.
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Before startup. All instruments in a multi-Instrument configuration must be connected properly before powering on the
instruments. If the configuration is changed after the instruments are powered on, a system restart may be required.

If an instrument is not connected in a multi-instrument configuration, the instrument powers on in its stand alone mode, not multi-
instrument mode.

UltraSync™ bus cable. An UltraSync bus cable will connect any multi-instrument configuration capable instrument.

All cables must be connected to the instruments prior to power up. A restart will be required if the instruments are turned on
before the cables are connected.

PCle bus =3
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UltraSync™ bus cable connection order. Connect UltraSync bus cable bundles to the Master:
1. Select which instrument will be the Master instrument.

At the Master instrument connect each UltraSync cable bundle set to the designated ports (start with the To Extension B
ports; then if connecting a third instrument use the To Extension C ports, and then if connecting a fourth instrument use the
To Extension D ports):

Connect the clock cable to the 12.5 GHz Clock Out connector (8 in-lbs torque).
Connect the Trigger cable to the Trigger connector.
Connect the PCle cable to the PCle connector.

PCle bus

To Host
Machine

To Extension C To Extension D

Connect UltraSync bus cable bundles to the Extension.

At the Extension, connect each UltraSync cable bundle set to the designated ports:
1. Connect the clock cable to the 12.5 GHz Clock In connector (8 in-Ibs torque).
2. Connect the trigger cable to the To Master Trigger connector.
3. Connect the PCle cable to the PCle connector

PCle Bus

Extension

12.5 GHz
Clock In
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Master and extension connection order. Connect each extension instrument to the master instrument sequentially from left to

right (Extension B, C, and then D).

NOTE. Connect the extensions to the master in a star pattern, do not daisy chain the instruments.

Master

Extension B

Required for 2
instrument configuration

YR

Rt
o

©

[@@ )

Extension D

If powering off a multi-instrument system, power off the master first.

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series

Required for
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configuration

Required for
4 instrument
configuration
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Multi-instrument power on. During the start-up process the instrument checks to see if instruments are connected in a Multi-
instrument configuration. If instruments are not connected, the instrument powers up in stand-alone mode. If instruments are
connected, the configuration is validated. If the configuration is not valid, guidance is provided to help you create a valid
configuration.

The following image shows an extension with a connection that is invalid and provides guidance to correct the connection
(provide the missing connection to the master).

Tektronix
VZ

r Extension B
Connection Verification Step - Extension B (Invalid)
Not all signals detected. Refer to illustration below.

Extension B

The following image shows a master connected incorrectly and provides guidance to fix the problem (provide the missing
connection to the extension).
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Tektronix
VZ

rMaster
Connection Verification Step - Master (Invalid)
Not all signals detected. Refer to illustration below.

o @
o O

Correctly Connected
Incorrectly Connected

.IIIIIIIIIII’

Missing Connection

Configuration Verification Step - Master
Valid Configuration. The instruments will use the following channel mapping.

Connection Status
Correct  mo—

Incorrect  m——
Missing mmmmmmnm
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Tektronix:
VZ

rExtension B
Connection Verification Step - Extension B
Valid Configuration

Extension B

After the multi-instrument connections are verified and the instruments display their operating status displays, the master displays
its status and timer display. Pause the timer if you have additional changes to make before the oscilloscope application starts.
Press Start Scope to bypass the timer. When the timer runs down, the oscillosocpe application starts.

DPO73304SX

Start Scope | Pause

b

If your multi-instrument configuration includes ATI instruments, you have the opportunity to select either ATI Channels or non-ATI
(TekConnect) Channels. In this example ATl Channels are selected.
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Tektron/ix

e

>

Start Scope Resume

ATI Channels Q Non-ATI Channels

Master
cH2 A CHICH3
©) m) |
Extension
cHI B CH2CH4
O o8

ke i

After the multi-instrument connections are verified, the instruments display their operating status displays. In this example the
Master (A) is acquiring on channel 2 (ATI). The Extension (B) is acquiring on channel 2 (ATl) and is displayed as channel 1.

” =1 ; i [ )
| Tektronix — POTT0025X Ol Tekironix
| |
i " i
| t

The master display identifies itself as the Master and identifies the channels being acquired.

To switch between the Configuration Application and the oscilloscope display (on the oscilloscope), use Alt-Tab. To close the
Configuration Application, click the x. If the x is not visible, make the x visible by double clicking in the upper right hand corner of
the Configuration Application.
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Help l & | Tek M ,

File | Edit | % Curs: Mazsk | Math | b Ltiltties

Ch1 Position €Y
0.0div

Ch1Scale {3
100mV

|| 20.0ustdiv 625msis 1.6nsipt

B 100mV/div 500

| €7 30.0mV/div 500 LMEENTR Ru Sample
249 acgs RL:125k

Auto  May 01,2015 16:48:49

Vertical Setup

Display Termination Coupling Bandwidth Position

33.0GHz | ¥ 0.0div (2

Digital Fitters (DSP) Enabled

&)
(Digtal Filters are used tihen the ’—
sample rate is at 50GS/ and abowe.) 100my @

Units [ Force Constant Sample Rate | o oA
Hone Termination (Digitl fiters ensured)

Voltage

. [ oov Analog Only
Properties Apply To All Channels " 0.0V

Offset

ATl versus TekConnect channels. ATI channels provide the highest bandwidth and sample rate and the lowest noise. When
using the ATI channel, the TekConnect channels are not available.
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Multi-instrument status displays. In a multi-instrument configuration, the display shows status information such as: channel
numbers, on/off, run/stop, Arm/trig'd, and UltraSync connectivity information. The master instrument also displays the trigger
setup and the channels being acquired and displayed.

File | Edit

&® 100mV/div
@TH 30.0mV/div

Vertical Setup

Display

&

Units:

Logic
Properties

Termination

(i)

G

Termination
Voltage

0.0V

e | Ltities

| S 0ov

Bandwidth
33.0 GHz A

+ Digital Filters {(DSP) Enabled

(Digjtal Fiters are used hen the
sample rate is at 50684 and abowe )

r Force Constant Sample Rate
(Digital fiters ensured)

Analog Only
Apply To All Channels

! , | Tek W B0

Ch1 Position €}

0.0div

Ch1Scale {3y
100mV

Kormdsesmarssinasel

|[ 20.04s1div 625MSIs
Rur Sample

1.6nsipt

249 acqs RL:125k

Auto  May 01, 2015

Position

0.0div ()

Scale

[ womv b
- il

Offset

[ ow
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Features not available. Features discussed in this manual that are not available or modified on some instruments or

configurations are noted in the tables.

Table 1: Stand-Alone instrument

Feature DPQO77002SX | DPO75902SX |DPQO75002SX | DPO73304SX | DP0O72304SX
State (Clocked Pattern) trigger Not available | Not available | Not available

XYZ mode Not available | Not available | Not available

Equivalent time acquisitions on ATI Not available | Not available | Not available

channels

HiRes and peak detect on ATl channels Not available | Not available | Not available

FastAcq on ATI channels Not available | Not available | Not available

FastFrame on ATl channels Not available | Not available | Not available

Roll mode on ATl channels Not available | Not available | Not available

IRE adn MV graticule modes on ATI Not available | Not available | Not available

channels
Table 2: Multi-Unit configuration

Feature DPO77002SX |DP0O75902SX | DPO75002SX | DPO73304SX | DPO72304SX
Line trigger from an extension Not available | Not available | Not available | Not available | Not available
Aux trigger from an extension Not available | Not available |Not available |Not available | Not available
Runt, Transition, Window, Timeout triggers | Mapped Mapped Mapped Mapped Mapped
channels ! channels channels channels channels
Period, Frequency Mapped Mapped Mapped Mapped Mapped
channels channels channels channels channels

Pattern (Boolean) Not available | Not available | Not available | Not available | Not available
Setup/Hold (Clock & Data) Not available | Not available | Not available | Not available | Not available
State (Clocked Pattern) Not available | Not available |Not available | Not available | Not available
Logic Qualification of Triggers Not available | Not available | Not available | Not available | Not available
Low speed serial (12C, SPI, RS232...) Not available | Not available | Not available | Not available | Not available
A-B Trig non-ATI sources Not available | Not available | Not available | Not available | Not available
Validation Trigger Type Not available | Not available | Not available | Not available | Not available
Frequency Counting Not available | Not available |Not available |Not available | Not available
Equivalent time acquisition Not available | Not available | Not available | Not available | Not available
FastAcqg mode Not available | Not available |Not available | Not available | Not available
Roll mode Not available | Not available | Not available | Not available | Not available
WfmDB Not available | Not available |Not available |Not available | Not available
Limit Test option Not available | Not available | Not available | Not available | Not available

" Mapped channels are channels acquired on the extension instrument that are mapped to (used on) the master instrument.
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Feature DPO77002SX | DPO75902SX |DP0O75002SX | DPO73304SX |DP0O72304SX

Search and Mark Only Edge Only Edge Only Edge Only Edge Only Edge
search search search search search
available available available available available

DPO7AFP Auxiliary Front Panel (optional)

The DPOTAFP is an optional plug-in panel that provides physical knobs and buttons to control the DPO70000SX series
oscilloscope. To connect the DPO7AFP:

1. Close the TekScope application.

NOTE. The TekScope application must
be closed before connecting the
DPOT7AFP.

2. Plug the DPOT7AFP into any USB port on
the DPO70000SX. Wait until the
Windows OS recognizes and loads the
required drivers.

3. Start the TekScope application. The
panel LEDs will light when TekScope
connects to the panel.

4. To verify that the DPOTAFP is working,
push any channel button and observe
that the TekScope application enables or
disables the selected channel

NOTE. If you unplug the DPO7AFP while
TekScope is running, you will need to
close TekScope, reconnect the
DPOYAFP, and restart TekScope to use
the DPO7AFP.
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Waveform operations

Triggering timebase and horizontal delay. The architecture of an analog oscilloscope requires its time bases and triggering to
be linked. The main trigger triggers the main time base, and then you can use a delayed trigger to trigger a delayed time base.
Many digital oscilloscopes have also been designed using this traditional, but complex, paradigm.

This instrument uses a simpler paradigm that cleanly separates the concepts of triggering and time bases. You can still do
everything that you could with an analog oscilloscope and more. Now these features are easier to set up and use.

The trigger event can be simple or complex. Examples of a simple trigger are the rising edge of the Channel 1 signal or a glitch
narrower than 10 ns on Channel 2. You can set up a complex trigger where the trigger system is armed by a condition on one
channel and then is triggered by a condition on another channel. In either case, simple or complex, there is just one trigger event.

The time base can be either delayed or not delayed. If it is not delayed, acquisition occurs surrounding the trigger event
depending on the amount of pretrigger and posttrigger data that you have selected. If you turn on horizontal delay, you can delay
the acquisition to a point well beyond the trigger event (similar in effect to a delayed time base). By alternately turning horizontal
delay on and off, you can make quick, detailed comparisons between two segments of a signal that are separated from each
other by a fixed amount of time. In any case, the time base is always triggered by one trigger event.

Pretrigger data

The data points of the waveform acquired and displayed before the trigger event. You can set the amount of pretrigger data with
the Horizontal Position control.

Posttrigger data

The data acquired and displayed after the trigger event. You can set the amount of pretrigger data with the Horizontal Position
control.
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Looking at waveform details. Use the instrument Zoom function to magnify an acquisition vertically, horizontally, or in both
dimensions to let you see the fine detail in your signals. The MultiView Zoom function affects only the display, not the actual
waveform that is being acquired.

Set up Zoom. The fastest way to set up a MultiView Zoom display is to click (or touch) and drag across the segment of the
waveform that you want to see in greater detail. Then, when you touch or click the on-screen Zoom menu item, that waveform
appears in the Zoom (lower) graticule, while the entire waveform appears in the Acquisition (upper) graticule. Markers in the main
graticule give you position context for what you are seeing in the Zoom graticule.

Another way to set up the MultiView Zoom function is to push the front-panel Multiview Zoom button. Then you can set
parameters in a control window to focus your Zoom waveform on the signal segment of interest.

NOTE. If zoom is on but the readouts are not attached to the zoom controls, press the MultiView Zoom button to attach the
readouts to the zoom controls. Press the MultiView Zoom button again to turn zoom off.

To see more waveform detail you can also use horizontal delay (as described in the previous topic) to focus the acquisition on a
segment of a waveform separated from the trigger event by a significant interval of time. This technique lets you increase the
horizontal resolution (sample faster) on a segment of a signal, even when you cannot trigger on that particular segment.

Zoom function. The Zoom function also allows you to zoom on multiple areas of a waveform or on multiple waveforms
simultaneously. You can lock the zoomed areas and scroll through them together or unlock the zoomed areas and scroll through
them independently.

On-screen MultiView Zoom menu item
Zoom 1 On
Zoom 2 On
Zoom 3 On
Zoom 4 On
Histogram Yertical
Histogram Horizontal

Messurement Gating »

Front-panel MultiView Zoom button

Multiview
Zoom™

ey

Triggering, timebase, and horizontal delay

The architecture of an analog oscilloscope requires its time bases and triggering to be linked. The main trigger triggers the main
time base, and then you can use a delayed trigger to trigger a delayed time base. Many digital oscilloscopes have also been
designed using this traditional, but complex, paradigm.

This instrument uses a simpler paradigm that cleanly separates the concepts of triggering and time bases. You can still do
everything that you could with an analog oscilloscope and more. Now these features are easier to set up and use.
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The trigger event can be simple or complex. Examples of a simple trigger are the rising edge of the Channel 1 signal or a glitch
narrower than 10 ns on Channel 2. You can set up a complex trigger where the trigger system is armed by a condition on one
channel and then is triggered by a condition on another channel. In either case, simple or complex, there is just one trigger event.

The time base can be either delayed or not delayed. If it is not delayed, acquisition occurs surrounding the trigger event
depending on the amount of pretrigger and posttrigger data that you have selected. If you turn on horizontal delay, you can delay
the acquisition to a point well beyond the trigger event (similar in effect to a delayed time base). By alternately turning horizontal
delay on and off, you can make quick, detailed comparisons between two segments of a signal that are separated from each
other by a fixed amount of time. In any case, the time base is always triggered by one trigger event.

Pretrigger data

The data points of the waveform acquired and displayed before the trigger event. You can set the amount of pretrigger data with
the Horizontal Position control.

Posttrigger data

The data acquired and displayed after the trigger event. You can set the amount of pretrigger data with the Horizontal Position
control.
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Using fast acquisition and DPO. When you turn on FastAcg, you can acquire up to 250,000 waveforms per second. In fast
acquisition mode, the dead time between acquisitions can be very short, approaching that of the finest analog oscilloscopes.
Reduced dead time means that your chances of capturing an infrequent event are greatly improved. More time is spent acquiring
and displaying your signal. And with the digital phosphor (DPO) technology, you can easily differentiate between the normal
shape of your signal and that infrequent anomaly that you want to capture.

As a comparison, high quality analog real-time oscilloscopes can sweep at high repetition rates with little dead time between
sweeps, which makes it possible to capture an infrequent event. Typical digital oscilloscopes (DSOs) have relatively long dead
times between acquisitions; infrequent events are much more difficult to capture. With fast acquisition and digital phosphor
technology, the oscilloscope acquires at a high repetition rate and then overlays the acquired information into a three-
dimensional database that is updated on the display 30 times per second.

The digital phosphor oscilloscope shows you not only the displayed waveform, but also the sample density. You can choose to
see sample density represented in a color palette or as shades of gray or shades of green. The DPO display in monochrome
green bears a strong resemblance to the CRT of a high-quality analog oscilloscope. When you increase waveform brightness
with the front-panel Intensity knob, areas of lower sample density appear more clearly.

DPO provides display benefits, whether fast acquisition is on or off. When it is on, DPO helps you identify an infrequent anomaly
in a repetitive signal, especially when either the spectral or temporal color palettes are used. The repetitive signal appears in one
color and the anomalies appear in another. When fast acquisition is off, DPO improves the waveform display quality when long
records are compressed for display with the 1000 horizontal pixels in the graticule. The compression algorithm works with the
intensity-graded display to show brighter pixels where many points have been compressed and dimmer pixels where fewer points
have been compressed.

Fast acquisition

Analog oscilloscope sweeps

“Dead time” between acquisitions

acquistions

l— dead time —l

Typical DSO acquisitions

JL A Tt

!, 1
L

D ead tirme
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Using logic waveforms. This online help supports many oscilloscope models from Tektronix. This feature is only available on
some models.

The instrument can display logic waveforms of analog or digital signals in bus views with bus decoding. You can use digital,
analog, and math waveforms to define up to 16 buses (serial or parallel) in the Bus Setup window.

You can use a logic probe to connect the D15-D0 channels to signals in your system under test. If you need more than 16 digital
channels in a bus, you can designate Ch1-Ch4 and Math1-Math4 to be logic waveforms in the Bus Setup window.

The instrument acquires and displays data from digital signals as follows:

= Stores a high or low state of the logic waveform for each sample. You can set the voltage threshold level on individual
channels.

= Depicts data as a waveform, a busform, or both.
= Decodes data as numeric or symbolic values.
= Displays a logic high level as green and a logic low level as blue.

= Color codes the channel labels and on-screen indicators for the D15-D8 and the D7-D0 channels that follow the color code
used on the logic probes.

= Adds custom labels for easier channel-to-signal identification.

= Uses iCapture to display the analog view of up to four signals connected to the logic probe. If you want to see the analog
characteristics of signals connected to the logic probe, you can assign up to four of the D15-D0 channels to the Ch1-Ch4
function with iCapture.

NOTE. iCapture is available on MSO70000C/DX Series instruments.

What do you want to do next?
Learn about iCapture.

Learn about bus setups.
Learn about digital setups.

Using waveform math. Waveform math in the instrument can be as simple as basic arithmetic or as powerful as building a
complicated math expression.

Equation editor. You can build a complicated math waveform expression using multiple waveform sources, constants, variables,
operators, and functions. The waveform sources can be any channel, reference, or math waveform.

You can enter constants with a keypad. Live results from the measurement system can be used as variables, and there is a full
assortment of arithmetic operators and math functions to use. As you enter the waveform expression, you will see it appear as an
equation in the control window.

You can define up to four separate math waveforms.

Using spectral analysis. When you are displaying an FFT (spectral) math waveform, you can use either of these two ways to
operate the instrument:

= Use the conventional time-domain instrument controls, such as vertical and horizontal position and scale.
= Use the spectrum analyzer controls, such as center frequency, span, resolution bandwidth, and reference level.

When you use the Basic Spectrum Analyzer controls, the instrument automatically sets its time domain parameters, including
record length and sample rate, as necessary to give you the view of the spectral waveform that you want to see. You can switch
back to using the conventional time-domain controls at any time.

Spectral waveforms can be simple magnitude or phase waveforms calculated from the data acquired on a single channel. Or you
can combine spectral operations with other math operations to do complex analysis of your signals.
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Characterizing a signal. Signal characterization begins with taking measurements. To gain even more insight into your
measurements, you can add measurement statistics to calculate the average measurement value, the standard deviation, and
the maximum range of the measurement value.

Another way to characterize a signal is to compile a histogram from the acquired waveform. You can set up either a vertical
histogram to analyze amplitude values or a horizontal histogram to analyze timing. For example, the vertical histogram is useful
for characterizing noise and the horizontal histogram is useful for characterizing jitter.

While the histogram is being compiled from the acquired waveform, you can take continuous measurements on the histogram
data to determine its mean value and other useful statistics.

Application-Specific measurements. You can load optional measurement extensions as needed to enhance the capabilities of
the instrument for specific applications. These applications build on the precision signal acquisition performance of the instrument
to address your specific design requirements.

Here are some examples of the application packages:

= Jitter and Timing Analysis. Use the DPOJET software to characterize the timing performance of semiconductor systems.
Analyze clock jitter, setup and hold times, and many other timing measurements on a cycle-by-cycle basis over long, single-
shot acquisitions. Measurement statistics are presented as numerical statistics, or graphically in a histogram, cycle trend,
time trend, or spectral plot.

= Ethernet Compliance Testing. Use the ET3 software to perform 10/100/1000 Base T Ethernet compliance testing.

= USB Signals. Use the USB or USB3 software to characterize USB 2.0 or USB 3.0 universal serial bus signals, including
mask testing and parametric testing.

= Power Measurements. Use the DPOPWR software to quickly measure and analyze power dissipation in power supply
switching devices and magnetic components.

= DDR Memory Bus Analysis. Automatically identify DDR1, LP-DDR1 DDR2, DDR3, and GDDR3 Reads and Writes and
make JEDEC conformance measurements with pass/fail results on all edges in every Read and Write burst.

= MIPI® D-PHY Characterization and Compliance Testing. Verify to the D-PHY specification, rapidly characterize and
discover sources of jitter and signal integrity concerns.

= SignalVu™ Vector Signal Analysis. Easily validate wideband designs and characterize wideband spectral events.

= CAN and LIN Timing and Protocol Decode Software. When you need to ensure seamless and reliable operation of a
CAN or LIN network, this option enables CAN bus triggering and provides the solution to measure oscillator tolerance,
propagation delay, and simultaneously decode CAN and LIN messages, with the protocol leveraging the trigger capabilities.

= 8b10b Serial Triggering and Analysis. Use the 8b10b software to trigger on and analyze 8b10b serial bus signals.

Additional packages may be available. Contact your Tektronix representative for more information.
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Front panel controls and connectors

Front panel overview
The instrument features the following front-panel controls and connectors.

DPO70000SX Series instruments only have front-panel connectors and the On/Standby switch on the front panel.
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17. Menu Off button

18. Print screen image button

Description Location
For all DPO7000C, MSO/DPO70000C, and MSO/DPO70000DX
1. DVDI/CD-RW drive models:
2. Front-panel controls ) @
3. USB pOI’t LDE. oI o O
. (o Q5L
4. Ground terminal .o 2SS @
0229
5. Recovered data output - =5(les
6. Recovered clock output (
7. Probe compensation output O OO«
8. PROBE CALIBRATION output
9. Channel inputs — —
10. Auxiliary trigger input o
11. Fast Edge output used for probe compensation Only for MS05000B and DPO5000B models:
12. DC Probe Cal output
(=
13. Logic probe input, inactive on DPO models. MSO capabilities
are available as a user upgradeable option on DPO70000DX
instruments.
On / Standby switch.
14. Clear button
15. Save/Recall buttons - —
16. Digital Channel setup menu @; =

®

For DPO7000C Series models:

|
[=

—

«J@ @ @

@@@C<D C

2080006
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Description Location
. |\ )L ]
1. DVD/CD-RW drive = = = 'PDW
2. Front-panel controls ‘ o ‘LO $ 98 ﬂ J ; @‘ D D g@J @
s o OIOIDIOO
4. Ground terminal e
6. Recovered clock output @ @ @
7. Probe compensation output Bt ‘
8. PROBE CALIBRATION output =
; IL.@@J@D@D@%@
9. Channel inputs )
10. Auxiliary trigger input @ @ @ @
11. Fast Edge output used for probe compensation -
Figure 5: For DPO70000DX models:
12. DC Probe Cal output
13. Logic probe input, inactive on DPO models. MSO capabilities @
are available as a user upgradeable option on DPO70000DX
instruments. [

=D U

o8

On / Standby switch. ‘ - H%—j; k. @J El f E] @ @ e
14. Clear button
15. Save/Recall buttons @ @ @ @ Q seenacs

16. Digital Channel setup menu Figure 6: For MSO70000C models:
17. Menu Off button

18. Print screen image button @ @ @

O LR
@00 O

Figure 7: For MSO70000DX models:

4! @o—
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51416(13) (o)

Figure 8: For MSO5000B and DPO5000B models:
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Description Location
1. USB port S ] 2
2. Ground terminal = oo
@ = @)1
3. PROBE CALIBRATION output = = ®) }@
4. Channel inputs o, e @
5. Auxiliary trigger input je— ©) © €
e
6. Differential Fast Edge output -
On / Standby switch. e
o iz
Figure 9: For DPO70002SX models:
LL
Figure 10: For DPO70004SX models:

Probe Compensation output

Use the Probe Compensation output to compensate or deskew passive probes or active voltage probes. On some models, this is

the Fast Edge output.

Probe Calibration output

Use the Probe Calibration output to calibrate or deskew passive or active voltage probes.

Channel inputs

You can connect up to four probes to the inputs of the instrument. Each vertical input channel has its own vertical control

settings.

D15-D0 inputs

You can connect one logic probe to the logic port on the front of the instrument. Each digital channel has its own control settings.

Auxiliary trigger input

The trigger level range for the Auxiliary Input is adjustable.
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Ground terminals

Use these terminals to connect the instrument to the same ground as the unit under test, and if you are working with static
sensitive components, ground yourself. Static electricity that builds up on your body can damage static-sensitive components.
Wear a wrist strap to safely send static charges on your body to earth ground.

On/Standby switch. Use this button to power on the instrument or to set the instrument to standby.
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Figure 11: MSO and DPO instruments
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Figure 12: DPO70000SX instruments

Before shutting down, it is recommended that you first exit the instrument application and any other active Windows applications
to avoid error messages on shutdown or the next power up.

TIP. To exit the instrument application and shut down in one step, select Shutdown in the File menu.

Touch screen

You can use touch to control the instrument in addition to the front-panel controls, toolbar buttons, and menu options. Generally,
touch can be used anywhere that click is mentioned in this online help.

To disable the touch screen (SX instruments require the DPO7AFP Auxiliary Front Panel), push the front-panel Touch Screen
button. When the touch screen is off, the button is lighted. You can still access the on-screen menus with a mouse or keyboard.

To adjust the touch screen operation to your personal preferences, select Touch Screen > Calibrate from the Utilities menu.

NOTE. If the instrument is powered on in Windows Safe Mode, the touch screen is inoperative. You may need to use a mouse or
keyboard to restore normal operation.
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Wave inspector controls

NOTE. Wave Inspector Controls are available only on MSO/DPO5000B Series instruments.

The Wave Inspector controls (zoom/pan, play/pause, mark, and search) help you to efficiently work with long record length
waveforms.

Controls Description

Use Measure to perform automated measurements, Search to
search through an acquisition for user-defined events/criteria,
or DPX/FastAcq to start or stop fast acquisitions.

FastAcq
Meas Search l
w w [—) Push to turn on MultiView Zoom and add a magnified

graticule to the display.

Zooming a waveform: Enable or disable the zoom mode by
pushing the zoom button. Rotate the inner knob on the Pan-
Zoom control clockwise to zoom in on a selected part of the
waveform. Rotate the knob counterclockwise to zoom back out.

pan - Zoo"’

Use the Pan knob to scroll through a zoomed waveform.

5 Panning a waveform: Rotate the pan (outer) knob of the pan-

/ zoom controls to pan the waveform. Turn the knob clockwise to
@ Wi pan forward. Turn it counterclockwise to pan backwards. The
further you turn the knob, the faster the zoom window pans.

Mark

Use the play-pause knob h’" to automatically pan through a
@ LWJ w waveform record.
\ 7

Playing and Pausing a Waveform: Enable the play-pause mode
by pushing the play-pause button. Adjust the play speed by
turning the pan (outer) knob further. The further you turn it, the
faster it goes.

Use to search and mark waveforms, to establish or delete a
waveform mark, or to jump to the previous or next waveform
mark.

Vertical controls

Use the Vertical controls to adjust the vertical display parameters of live data channels connected to the vertical inputs. Each
input channel has identical controls.

Requires optional front panel accessory on DPO70000SX Series instruments.
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Controls

Description

ﬁ
=

Use the dedicated channel (Ch <1-4>) buttons to turn channel
displays on and off. The channel button is lighted when the
selected channel is on.

Pasition
Cffset

Pushi-5

qp
g
G

O

Use the dedicated push-to-toggle Position/Offset and Scale
knobs to adjust the vertical position and scale of the waveform.

NOTE. The Offset button is not available on MSO/DP0O5000B
Series instruments.

For channel waveforms (waveforms connected to the vertical
inputs), the scale setting controls the vertical size of the
acquisition window as well as the display scale. The range and
resolution of the scale value depends on the attached probes
and on any other external factors you have specified.

For reference or math waveforms, the scale setting controls the
display only. Scaling these waveforms has no effect on the
acquisition hardware.

Math

9

Ref

9

Vertical

J

Use the front panel controls to display the math (M), reference
(R), bus (B), or vertical (V) setup menus.

NOTE. The M, R, B, V buttons are available only on MSO/
DPO5000B Series instruments.

Horizontal controls

Use the Horizontal controls to adjust the horizontal parameters of waveforms. The horizontal controls globally affect all displayed

waveforms.
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Controls Description
] Use the dedicated Position knob to adjust the horizontal
O position of all waveforms. Use this knob to adjust the trigger
D) point so that you can select the amount of pretrigger data or
— posttrigger data. In Delay Mode, this knob can be used to set
O', the delay time.
- Use the dedicated Scale knob to adjust the horizontal scale
4 Scale [ .
(time base) of all channel waveforms.
Resakaticon

OL

Use the Resolution knob to change the number of acquired
points (record length, in the Automatic and Constant Sample
Rate horizontal modes. The actual resolution cannot be set
directly but is derived and displayed on the horizontal readouts.

NOTE. The Resolution knob is not available on MSO/
DPO5000B Series instruments.

Push the Delay button to turn on horizontal delay, and then use
the Position knob to set the delay time. Delay is useful when
you want to acquire waveform details that are separated from
the trigger event by a significant interval of time.

NOTE. The Delay button is not available on MSO/DPO5000B
Series instruments.

Trigger controls

Use the Trigger controls to set basic trigger parameters.

Controls

Description

By default, the instrument uses the Edge trigger. To return to
the Edge trigger from any other A (main) event trigger, push the
Edge button. Pushing this button does not open the Edge
Trigger control window unless another A event trigger is
already displayed.

NOTE. The Edge button is not available on MSO/DP0O5000B
Series instruments.

To select other trigger types, push the Advanced button. In the
Trigger control window, click the Select button to choose one of
the other trigger types.

ch

{hl Chd

Select the trigger source for the Edge trigger by pushing the left
or right arrow buttons until the desired Source is lighted. These
buttons are only valid for the A event Edge trigger.
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Controls Description

Select Trig in the menu bar to open the Trigger control window.
Use the Coupling drop-down menu to select trigger coupling for
an A event or B event Edge trigger.
To open the Trigger control window, push the Menu button
(Available only on MSO/DPO5000B Series instruments only).
Push the Force Trig button for the running trigger (Available

only on MSO/DPO5000B Series instruments only).

slope Push the button in the Slope column to toggle between
Pos I positive, negative, or both trigger slopes for the Edge trigger.
Neg L]

The selected trigger slope(s) are lighted. These buttons are

Q only valid for the A event Edge trigger.

NOTE. The trigger slope selection button is not available on
MSO/DPO5000B Series instruments.

rMudf_l Push the button in the Mode column to toggle between Normal
(Norm | (Norm) and Auto (Automatic) modes; the selected trigger mode
e ] iS ||ghted

0

NOTE. The trigger mode selection button is not available on
MSO/DPO5000B Series instruments.

Level Push the Level knob to set the trigger level to 50%. To set a
different trigger level, rotate the Level knob. The trigger level
appears on the screen. The trigger level knob affects Edge,
Width, Glitch, Timeout, Serial, Video and some
Communications trigger types.

Trigger source

The trigger source determines the source of the trigger signal. The input channels are the most commonly used trigger sources
and are available for all trigger types.

Trigger slope

The trigger slope determines whether the instrument finds the trigger point on the rising edge, falling edge, or both edges of the
signal.

Normal trigger mode

Normal trigger mode causes the instrument to wait for a valid trigger event before displaying waveform data. Normal trigger mode
is most useful during single-shot acquisitions.

Trigger level
The trigger level determines the voltage level where the trigger point occurs.
Adjust the trigger level with the front-panel Level knob.

Click in the Level entry box in a Trigger control window and use the multipurpose knob to adjust the level.
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Auto trigger mode
Auto trigger mode causes the instrument to trigger if a valid trigger event does not occur within a set amount of time.

Auto trigger mode is useful when probing DC signal levels such as power supplies or logic levels that are stuck high or low. It is
also useful when looking for activities on signal nodes such as oscillations when you first set up the instrument. The length of
time it waits for a trigger event depends on the time base setting.

Trigger coupling

The trigger coupling determines what part of the signal is passed to the trigger circuitry. All trigger types except edge triggering
use DC coupling only. Edge triggering can use all available coupling choices.

DC. This coupling passes all input signals to the trigger circuitry.

AC. This coupling passes the input signals above 60 Hz to the trigger circuitry.

HF Reject. This coupling attenuates signals above 50 kHz before passing the signal to the trigger circuitry.

LF Rej. This coupling attenuates signals below 80 kHz before passing the signal to the trigger circuitry.

Noise Rej. This coupling provides stable triggering by increasing the trigger hysteresis. Increased hysteresis reduces the trigger
sensitivity to noise but may require greater signal amplitude.

RF. This coupling provides increased sensitivity and bandwidth at the highest operating frequencies (SX models only).

Run controls

Use the Run controls to start, stop, and to monitor the status of acquisitions.

Controls Description

(] [singte] [cimar) Push the Run/Stop button to start and stop acquisitions.
I Push the Run/Stop button once to stop the acquisition.

Push the Run/Stop button a second time to begin acquisitions
again.

Push the Single button to exit Run mode and start a single
sequence of acquisitions.

Push Clear to remove any acquired data.

In Sample, Peak Detect, or High Res mode, the instrument
acquires a waveform record with the first trigger event and then
stops.

In Envelope, Average, or WfmDB mode, the instrument makes
the specified number of acquisitions to complete the averaging

or enveloping task, and then stops.
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Controls

Description

The Acquisition Status readouts, and lights on some instruments, indicate the state of the acquisition.

Arm

Arm indicates the instrument is filling the pretrigger portion of
the waveform record.

Ready indicates the instrument can accept a valid trigger event
and is waiting for the trigger event to occur.

Trig'd or Triggered indicate that instrument has recognized a
valid trigger and is filling the posttrigger portion of the
waveform.

When Arm, Ready, and Trig'd are not on, the acquisitions have
stopped.

When Ready and Trig'd are both on, the instrument has
recognized a valid trigger and is waiting for a delayed trigger.
When the instrument recognizes a delayed trigger, it will fill in
the posttrigger portion of the waveform.

General purpose controls

Use the following front-panel controls to perform general-purpose tasks such as to Autoset the instrument, to send items to the

printer, or to enable cursors.

O

Controls Description
Autoset Push the Autoset button to automatically set up the instrument
to obtain and display a stable waveform of usable size. For
information on the Autoset default settings click Autoset.
Push the Default Setup button to reset the instrument to the
Default factory default settings.
Setup

Push the Menu Off button to turn off a displayed menu.

NOTE. Menu Off is available only on MSO/DPO5000B Series
instruments.

Push the Print button to make a hard copy of the screen. The
printed image is sent directly to the selected (internal or
attached) printer. To change the print settings, click the File
menu Print command, and change the settings in the Print
dialog box.
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Controls Description

Push the Cursors button to enable cursors on the screen. The
Cursor Type control window opens so that you can specify the
cursor parameters.

NOTE. If cursors are on but the multipurpose knob readouts
are not attached to the Position controls, press the Cursors
button to attach the controls to the readouts. Press the Cursors
button again to turn cursors off.

Push the Search and Mark buttons to find and place a mark on

a waveform at a point of interest, or to edit marks. You can
return to a mark and analyze the waveform at a later time.
Mark
4| b

Push the FastAcq DPX button to turn Fast Acquisition On or
Off. The FastAcq button is lighted when Fast Acquisition is
@ turned on.

Use the Intensity knob to adjust the brightness of the
Intensity waveform. High intensity settings show less frequently acquired

O points more clearly.

MultiView zoom controls

Push the front panel MultiView Zoom button to do the following:

Controls Description
Multiview Open a magnified window or windows in the upper half of the
il screen.

o

Open the Zoom control window to set the position and factor of
the selected waveform in the Zoom window, select the Zoom
Area and Source, and lock and scroll the zoomed areas.
Assign the multipurpose knobs to the horizontal or vertical
position and scale controls in the Zoom graticule.

NOTE. If zoom is on but the multipurpose knob readouts are not attached to the zoom Position and Factory controls, press the
MultiView Zoom button to attach the controls to the readouts. Press the MultiView Zoom button again to turn zoom off. The
MultiView Zoom button is lighted when the Zoom mode is on.
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Rear and side panel connectors

The instrument features the following rear and/or side panel connectors:

Controls Description

Use the PS-2 connectors to connect a PS-2 keyboard or a
mouse to the instrument.

Use the USB connectors to connect a USB mouse, a keyboard,
or other USB devices to the instrument.

NOTE. Plug USB devices directly into the USB connectors on
the instrument to improve reliability rather than connecting the
devices serially. If the USB mouse locks up, disconnect and
reconnect the USB connector to restore normal operation. If the
instrument front panel and/or touch screen do not respond,
press the On/Standby switch for 5 seconds to cycle power.

Use this VGA port to connect a monitor for extended desktop
operation. For example, use the front panel to display the
contents of the instrument, and use an additional monitor for
Windows operation.

NOTE. This port is available on all instruments except
MSO70000C and DPO70000C Series instruments.

CoOM 1 Use the COM 1 serial port to connect to other devices through
; 1 the serial port.
ICICH
P NOTE. The COMT1 port is available on all instruments except
W MSO/DP05000B and DPO70000SX Series instruments.
s % |
1K a |
-. .r
-
:. -.\':'I
.H'H._ - P
.
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Controls Description

Use the COM 2 serial port to connect to other devices through
the serial port.

3
@gg
[

NOTE. The COM2 port is not available on some instruments.

CoOoOoOo
OoCOOCCC

©

0020-008

Use the RJ-45 connector to connect the instrument to a
network.

=
b
= =

SIDE REAR CTRBASS Use the Audio ports for stereo microphone input and stereo line

LINE ouT LINE IN

N o B

For MSO/DP0O5000B and DPO7000C instruments:

Use the AUX TRIG OUT / REF OUT connector to obtain a TTL-

compatible, negative polarity pulse when the instrument

v triggers.

A s OuT CH3OUT - EXT REFIN Use the CH 3 OUT connector to connect to a buffered version
of the signal that is attached to the Channel 3 input. The

amplitude is 50 mV/div £20% into a 1 MQ load, or 25 mV/

div £20% into a 50 Q load.

Use the EXT REF IN connector to synchronize the instrument

time base to an external 9.8 — 10.2 MHz reference frequency

source. When not using the external reference, disconnect

signals from the EXT REF IN BNC connector.
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Controls Description
= For MSO/DP0O70000C and MSO/DPO70000DX instruments:
";,\;::f, Use the AUX OUT connector to obtain a TTL-compatible,
negative polarity pulse when the instrument triggers or when
AUX OUT REF OUT EXT REF IN certain other events occur, such as a mask test failure or

completion.

Use the REF OUT connector to obtain a copy of the internal
reference.

Use the EXT REF IN connector to synchronize the instrument
time base to an external 9.8 — 10.2 MHz reference frequency
source. When not using the external reference, disconnect
signals from the EXT REF IN BNC connector.

Aux Out

Ref Clock Out

Ext Ref In

For DPO70000SX instruments:

Use the Aux Out connector to obtain a TTL-compatible,
negative polarity pulse when the instrument triggers or when
certain other events occur, such as a mask test failure or
completion.

Use the Ref Clock Out connector to obtain a copy of the
internal reference.

Use the Ext Ref In connector to synchronize the instrument
time base to an external 9.8 — 10.2 MHz reference frequency
source. When not using the external reference, disconnect
signals from the Ext Ref In BNC connector.

Probe
Power
12V 4.2A

—_—

For MSO/DP0O5000B instruments:

Use the Probe Power to input the probe power.

Use the REF IN to input the external reference. When not using
the external reference, disconnect signals from the REF IN
BNC connector.

Use the AUX OUT connector to obtain a TTL-compatible,
negative polarity pulse when the instrument triggers or when
certain other events occur, such as a mask test failure or
completion. You may also set the AUX OUT connector to
obtain a copy of the internal reference.

GPIB Use the GPIB connector to connect the instrument to a GPIB
= Ny controller for GPIB operation.
e i
!-:: o r-_ i ;} LA -,_;' NOTE. The GPIB connector is available on all instruments
W= o except MSO/DPO5000B and DPO70000SX Series instruments.
TekLink This connector is not used.
"l"::: Q\'I i I' B0 OO D D00 :|1| "':-" :‘?cl\".
l"\llb-::".':"' '.\-l‘_'. - '.......__-:.' ._\':_ :.-'j:_,'

DVI-| Video port

3o

0020-003

Use the DVI-I Video port (some instruments have a DVI-D
Video port) to send the instrument display to a projector or to a
flat-panel LCD monitor.
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Controls Description

Use the eSATA port as an external interface for SATA support

l | _— devices.

E ———1

- D NOTE. This port is available only on MSO70000C/DX,
DPO70000C/DX, and DPO7000C Series instruments.

For DPO70000SX instruments:

Use the Display Port to connect to a monitor.

E[ Use the PCle ports to connect to a PC or to set up a multi-
instrument configuration.
@ Use the Trigger ports to set up a multi-instrument configuration.

Use the 12.5 GH Clock In and Out to set up a multi-instrument
@' configuration.
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Cursor setup control window (YT display format)

From the Cursor menu, select Cursor Setup.

Overview

Use the Cursor Setup controls to configure cursor parameters. The available controls vary depending on the Display Format and
the rest of the cursor window settings.

NOTE. Cursor measurements on digital channels require that at least one analog channel be displayed. Alternatively, to take a
measurement of a digital channel, you can first send the waveform acquired on the digital channel to an analog channel using
iCapture. This online help supports many oscilloscope models from Tektronix. This feature is only available on some models.

For information on the controls, click the buttons.

Track Mode
H Bars

V Bars
Waveform
Screen
Source
Position

Cursor style on page 85

CXEL

on i v [Solis 8 Dashed v

[ toms M [
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To use

1.  Click the Cursor button to turn cursors on and off.

NOTE. If cursors are on but the readouts are not attached to the cursor controls, press the Cursors button to attach the
readouts to the cursor controls. Press the Cursors button again to turn the cursors off.

2. To select the cursor Track Mode, click either the Indep (independent) or Tracking button.
3. Select a cursor type by clicking one of the Cursor Type buttons.

4. Select the waveform you want to measure from the Source drop-down lists. Cursor 1 and Cursor 2 each have their own
source.

TIP. If are using H Bar or V Bar Cursors and want the cursor source to be the same for both cursors, set the source for
Cursor 1. Cursor 2 will have the same value as Cursor 1, unless you change it.

5. Click in the Position entry boxes to map the cursors to the multipurpose knobs, and then use the knobs to move the cursors.
6. Select a Line style from the drop-down list. Line styles are available for all cursor types.

7. Select a Symbol style from the drop-down list. Symbol styles are only available on Waveform and Screen cursors.

NOTE. If you are using XY or XYZ display format, you can also select the type of readout from the XY Readout Type drop-down
list. Only Waveform and Screen cursors are available in the XY or XYZ display format.

TIP. The Cursors menu Cursors On command can also be used to toggle the cursors on and off. The cursors are on when a
check mark appears next to this command.

Behavior

When cursors are turned on, the front panel Cursors button illuminates.

Track mode

= Indep (Independent) moves the cursors independent of each other.

m  Tracking moves Cursor 1 and Cursor 2 in tandem. However, moving Cursor 2 does not move Cursor 1.

Style

Applies only to Waveform and Screen cursors. The Line & X symbol style displays only an X when used with waveform cursors in
XY display mode such that the vertical line is not drawn, only the X.

If you change the display format to XY when H Bar cursors are enabled, the cursor type will change to Screen. In normal
acquisition mode, changing the display format to XY when V Bar cursors are enabled, changes the cursor type to Waveform.

TIP. To turn the cursors off, push the front-panel Cursors button.

What do you want to do next?

Go to a step-by-step procedure for taking cursor measurements.
Learn about the cursor types.

Cursor style on page 85
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Cursor type control window

From the Cursor menu, select Cursor Controls, or press the front panel Cursors button.

Overview

Use the Cursor Type control window to select the source for each cursor and the type of cursors used for waveform
measurements.

For information on the controls, click the buttons.

= Source
= HBars
m VBars

u  Waveform
= Screen

= Setup

Cursor Contrels

To use

1. Click the Source drop-down list to select the source for the cursor.

2. Click one of the Cursor Type buttons to select a cursor type.

TIP. Select a cursor type directly from the Cursors menu Cursor Type submenu.

Behavior

If you are using H-Bar or V-Bar Cursors, and want to measure the same waveform with both cursors, select the waveform for
Cursor 1. Cursor 2 will have the same value as Cursor 1, unless you change it.

Click Setup to open the Cursor control window where you can specify other cursor parameters.
What do you want to do next?
Learn about the Cursor Position controls.

Learn about the Cursor Setup controls.
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84

From the Cursor menu, select Cursor Setup.

Overview

Use these controls to define the source for both Cursor 1 and Cursor 2 for any cursor type.

Cursar 1 Cursar 2
Source Source
Ch 1 v Ch 2 L
¥ Pasition = Pasition
| 2w (@ | 2aps
 Pasition ¥ Position

[ 4#mv B [ ATZmV

To use

1. Click the Source drop-down list to select the measurement source for the cursor.

2. Click in an X Position entry box and use a multipurpose knob to adjust the position of the cursor.

Behavior

If the cursor type is V Bars or H Bars, setting the Cursor 1 source sets the Cursor 2 source to the same value. To have different
sources for Cursor 1 and Cursor 2, set the Cursor 1 source first, and then set the Cursor 2 source.

NOTE. Only Screen Cursors have both an X and Y Position controls.

The Multipurpose Knobs Adj buttons appear only with Screen cursors. Click the Adj buttons to assign the multipurpose knobs to
the X-axis and the Y-axis controls.

What do you want to do next?
Learn about cursor types.
Learn about cursor styles.

Learn about Cursor Readouts in XY display format.
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Cursor style
From the Cursor menu, select Cursor Setup.

Overview

Use these controls to change the appearance of the cursors.

To use

1. Select a Line style from the drop-down list: Solid, Dashed, or Solid and Dashed.

2. Select a Symbol style from the drop-down list: Lines, Line & X, or X.

NOTE. Symbol styles are only available for waveform and Screen cursors.

If you are in XY display format, you can also select the XY Cursor Readout from the drop-down list.

Behavior

Cursor positions are displayed according to line style, symbol style, cursor type, and waveform display format. See the following
table. The Line & X symbol style displays only the X when used with waveform cursors in XY display mode. (The vertical line is
not drawn.)

Symbol style Cursor type Display format Cursor position

Lines Waveform and Screen YT Intersection of horizontal and
vertical lines. Default style for
Screen cursors.

Line & X Waveform and Screen YT Horizontal position is shown by
a vertical line, the Y-axis is
shown by an X. Default style
for Waveform cursors in YT
mode.

X Waveform and Screen XY Single X indicates the
horizontal and vertical position.
Default style for Waveform
Cursors in XY mode.

Cursor readouts are displayed based on the selection in the XY cursor Readout drop-down list. This list is only available for
Waveform and Screen cursors when you are using XY display format.
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XY cursor readout Cursor type Display format Cursor position

Rectangular Waveform and Screen XY Shown as rectangular
coordinate positions. There are
nine readouts for Waveform
cursors and six for Screen
Cursors.

Polar Waveform and Screen XY Shown as polar coordinate
positions. There are nine
readouts for Waveform cursors
and six for Screen cursors.

Product Waveform and Screen XY Shown as rectangular
coordinates and the X vertical
value is multiplied by the Y
vertical value. There are six
readouts for Waveform cursors
and three for Screen cursors.

Ratio Waveform and Screen XY Shown as rectangular
coordinates and the Y vertical
value is divided by X vertical
value.

Cursor position control window

From the Cursor menu, select Cursor Position.

Overview

Use the Cursor Position control window to position the cursors with the multipurpose knobs.

Cursor Position

To use

1. Click the Source drop-down list to select the measurement source for the cursor.

2. Click in one of the cursor Position entry boxes, and use a multipurpose knob to enter the cursor position.
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Behavior

The cursor units depend on the cursor type. The cursor position readouts appear on the display graticule. When using the IRE
graticule style, amplitude cursor readouts are shown in IRE units.

Cursor position does not change if the cursor source changes or if the waveform is repositioned.

TIP. Use the pop-up keypad or your external keyboard to specify exact numerical cursor coordinates.

What do you want to do next?
Learn about the Cursor Setup controls.

Learn about the cursor types.

Horizontal bar cursors

From the Cursor menu, select Cursor Controls, or press the front panel Cursors button.

To use

1. To use the horizontal bar cursors, click H Bars in one of the cursor control windows, or from the Cursors menu, highlight
Cursor Type, and then select H-bars from the submenu.

2. Use the multipurpose knobs to move the cursors.

3. Use the cursor Source drop-down list boxes to select the waveform you want to measure.

Behavior

Horizontal bar cursors measure vertical parameters (amplitude). Typically the vertical parameters are in volts, but depend on the
Vertical Units selected for the measurement window.

The cursor readouts appear near the bottom of the graticule when a control window is open. When the control windows are
closed, the readouts appear at the bottom of the screen. Each cursor has its own readout with respect to the zero-reference. The
A (delta) value shows the difference between the cursor values.

What do you want to do next?
Learn more about the Cursor controls.

Go to a step-by-step procedure for taking cursor measurements.
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Vertical bar cursors

From the Cursor menu, select Cursor Controls, or press the front panel Cursors button.

To use

1. To use the vertical bar cursors, click V Bars in one of the cursor control windows or highlight Cursor Type from the Cursors
menu, and then select V-bars from the submenu.

2. Use the multipurpose knobs to move the cursors.
3. Use the cursor Source drop-down list boxes to select the waveform you want to measure.

Behavior
Vertical bar cursors measure horizontal parameters. Typically horizontal parameters are in time or frequency.

The cursor readouts appear near the bottom of the graticule when a control window is open. When the control windows are
closed, the readouts appear at the bottom of the screen.

For time domain waveforms, each cursor has its own readout relative to the trigger point. The A (delta) value shows the time
difference between the cursor values, or the frequency associated with the period between the cursors (Hz = 1/time).

For frequency domain signals, each cursor has its own readout relative to 0 Hz. The A value shows the difference in the
frequencies between the cursors.

You can also use vertical bar cursors with measurement gating. Measurement gating enables you to limit automatic
measurements to within the boundaries of the vertical bar cursors rather than use the entire display width.

What do you want to do next?
Learn more about the Cursor controls.
Go to a step-by-step procedure for taking cursor measurements.

Learn more about measurement gating.

Waveform cursors

From the Cursor menu, select Cursor Controls, or press the front panel Cursors button.

To use

1. To use the waveform cursors, click Waveform in one of the cursor control windows or from the Cursors menu, highlight
Cursor Type, and then select Waveform from the submenu.

2. Use the multipurpose knobs to move the cursors.
3. Use the cursor Source drop-down list boxes to select the waveform you want to measure.

Behavior

Waveform cursors can measure parameters on the same waveform or on different waveforms. The cursors measure vertical
parameters (typically volts) and horizontal parameters (typically time or frequency) simultaneously. An X identifies the cursor
location at the point where the cursors intersect the waveform.

The cursor readouts appear near the bottom of the graticule when a control window is open. When the control windows are
closed, the readouts appear at the bottom of the screen.

One A (delta) value shows the voltage difference between the two cursors while the other A value shows the time (or frequency)
difference between the cursor values.

What do you want to do next?
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Learn more about the Cursor controls.

Go to a step-by-step procedure for taking cursor measurements

Screen cursors

From the Cursor menu, select Cursor Controls, or press the front panel Cursors button.

To use

1. To use the screen cursors, click Screen in one of the cursor control windows or from the Cursors menu highlight Cursor
Type, and then select Screen from the submenu.

2. Use the multipurpose knobs to move the cursors.

3. Use the cursor Source drop-down list boxes to select the waveform you want to measure.

Behavior

Use screen cursors to indicate an arbitrary X and Y position in the waveform display area represented by the intersection of a
vertical and horizontal cursor line. Screen cursors measure both vertical parameters (typically volts) and horizontal parameters
(typically time or frequency).

Readouts display measurement parameters for both cursors. Vertical readouts display voltage values for each cursor with
respect to the zero reference point and with respect to each other. Horizontal readouts display time or frequency values for each
cursor with respect to the trigger point and with respect to each other.

The cursor readouts appear near the bottom of the graticule when a control window is open. When the control windows are
closed, the readouts appear at the bottom of the screen.

What do you want to do next?
Learn more about the Cursor controls.

Go to a step-by-step procedure for taking cursor measurements.

Cursor track mode

From the Cursor Setup control window, click the Indep or Tracking button. From the Cursor menu highlight Cursor Mode; then
select Indep or Tracking in the submenu.

Overview

Use this control to define the tracking relationship between cursors.
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To use

To select a cursor tracking mode, click either the Indep or Track button.

Behavior

= Click Indep (Independent) to move one cursor at a time using the multipurpose knobs.

= Click Tracking to move Cursor 1 and Cursor 2 in tandem so that Cursor 2 will always remain a fixed distance (time or
voltage) from the Cursor 1. However, moving Cursor 2 does not move Cursor 1.

Cursor measurements

90

Because cursor measurements give immediate feedback on the amplitude or time values they measure, they are usually quick to
take and are more accurate than graticule measurements. Also, since you can position cursors wherever you want them on the
waveform, they are easier to localize to a waveform segment or feature than automatic measurements.

Cursors can measure channel, reference, and math waveforms. You must set the source of each cursor explicitly in the Cursor
Control window.

Any cursor type can be used for YT display format. XY display format can only use Screen or Waveform cursors.

To use cursors, simply move the cursors on screen and read the results in the cursor readouts. The following key points will help
you use the cursors effectively.

NOTE. Cursor measurements on digital channels require that at least one analog channel be displayed. Alternatively, to take a
measurement of a digital channel, you can first send the waveform acquired on the digital channel to an analog channel using
iCapture. This online help supports many oscilloscope models from Tektronix. This feature is only available on some models.

Cursor types overview

There are two cursors types available for the displays, Cursor 1 and Cursor 2. You can move cursors with the multipurpose
knobs or the cursor position controls in the Cursor Control window, or click and drag them to a new location.

Cursors are limited by the display

You cannot move a cursor off the graticule unless you are in Zoom mode. Also, if you resize waveforms, the cursors do not track.
That is, a cursor stays at its screen position, ignoring changes to horizontal and vertical scale and position and vertical offset
(Waveform and Screen cursors will track a waveform vertically).

Cursors ignore the selected waveform

Each cursor measures its source, defined in the Cursor Control window. Selecting a waveform for scaling on screen (by pushing
the Ch 3 front-panel button, for example) does not change the source that each cursor measures.

After you have selected the source from the Cursor Control window, you can operate the cursor from the front-panel knobs and
buttons.

NOTE. If a cursor readout does not seem correct, check the source of each cursor in the Cursor Setup dialog box. Each cursor
readout relates to the amplitude and time base settings of its source.
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Vertical cursors measure from the trigger point

Remember that each vertical cursor measures the time from the trigger point to itself. This relationship is shown in the next
figure.
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A vertical cursor readout includes and varies directly with the Delay time, which varies directly with the horizontal position set for
the time base. To see the amount of time to the first point, set horizontal delay to 0.0 and set the horizontal reference point to 0%.
Now the horizontal position readout shows the time following the first point, and adding this value to the cursor readout yields the
cursor position on screen relative to first point. (You can find the horizontal readout both in the control window and in the readout
at the bottom of the screen.)

The following relationships hold:
Time from First Point = Horiz Position (when Horiz Delay and Ref Position are zero)

T1 readout = Time to First Point + Additional Time to Cursor

Cursor units depend on sources

A cursor that measures amplitude or time will read out in the units of its source as indicated in the table below. Mixed sources
require delta cursor readouts to use the units of the Cursor 1 source.

Cursors Standard units Readout names
Horizontal volts, watts, IRE V1, V2, AV

Vertical seconds, bits, Hertz T1, T2, AT, AF
Waveform, Screen volts, watts, seconds, bits, Hertz V1,V2, AV, T1, T2, AT

1 If the V1 and V2 units do not match, the AV readout defaults to the units used by the V1 readout.
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Changing cursor positions

Change cursor positions by using the position controls in the Cursor Position window, dragging the cursor into position using the
touch screen or mouse, or by turning the front-panel multipurpose knobs.

NOTE. To make small changes with the multipurpose knobs, push the Fine button before turning the knobs. When a Fine button
is lighted, its multipurpose knob makes smaller adjustments.

What do you want to do next?
Learn about cursor types.

Go to a step-by-step procedure for taking automatic measurements.

Cursor setup control window (XY display format)
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From the Cursors menu, select Cursor Setup.

Overview

Use these controls to set the cursor parameters when you are using XY display format. The available controls vary depending on
the rest of the cursor window settings.

For information on the controls, click the buttons.

m  Track Mode

= Waveform
m  Screen

= Source

= Position

= Style

Chi/Cha ¥ ChilChz | ¥ N

[ momv @ T sy v

To use
1. Use the same Cursor Control Window (YT format) guidelines to setup up the cursor controls.

2. Select the readout format from the XY Readout drop-down list.
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Behavior

When you are using XY display format, only Waveform and Screen cursors are available. If you change the display format to XY
when H Bar cursors are enabled, the cursor type will change to Screen. In normal acquisition mode, changing the display format
to XY when V Bar cursors are enabled, changes the cursor type to Waveform. In FastAcq acquisition mode, changing the display
format to XY when V Bar cursors are enabled, changes the cursor type to Screen.

If you change the display format from XY to YT when Screen cursors are enabled, the cursor type is changed to H Bars.

XY

These cursor Readouts only appear when you are using XY display format. Rectangular XY readouts are the default.

Rectangular

Shows the cursor readouts as rectangular coordinate positions. Waveform cursors display nine rectangular readouts (AX, AY, At,
X1, X2,Y1,Y2, 11, and t2). Screen cursors display six readouts (AX, AY, X1, X2, Y1, and Y2).

Polar

Shows the cursor position as polar coordinate positions. Waveform cursors display nine polar readouts (Ar, A0, At, r1, r2, 01, 02,
t1, and t2). Screen cursors display six polar readouts (Ar, AO, r1, r2, 01, and 02).

Product

Shows the cursor position as rectangular coordinates and the X vertical value is multiplied by the Y vertical value. Waveform
cursors display seven product readouts (AXxAY, X1xY1, X2xY1, X2x2, At, t1, and t2). Screen cursors display three product
readouts (AXxAY, X1xY1, and X2xY2).

Ratio

Shows the cursor position as rectangular coordinates and the Y vertical value is divided by the X vertical value. Waveform
cursors display six ratio readouts (AY+AX, Y1+X1, Y2+Y1, At, t1, and t2). Screen cursors display three ratio readouts (AY+AX,
Y1+X1, and Y2+Y1).

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 93



Cursor setups

94 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



Digital setups

Digital setup control window

From the Digital menu, select Digital Setup.

NOTE. The Digital Setup is available only on MSO5000B and MSO70000C/DX Series instruments and DPO5000B Series
instruments with option MSOE installed, and DPO70000DX instruments with option MSOU installed.

Overview

Use the Digital Setup control windows to set parameters for the D15-D0 digital channels. Use the D15-D8 tab to set up the upper
eight bits and the D7-D0 tab to set up the lower eight bits.

For information on the controls, click the buttons.
= Threshold & Position

m Size

m  Global Threshold

m  D15-D0 Tabs

= TunD7-DO0

m  TunD15-D8

Digital Setup
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To use

= Click the digital channels buttons to turn the waveforms on and off.

= Set the voltage level thresholds for individual channels or set the same threshold level for all channels.
=  Adjust the vertical position of each channel.

= Set the vertical height of the channel in the display.

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 95



Digital setups

TIP. Click the Bus Setup button to quickly access the Bus Setup control window.

What do you want to do next?

Learn how to connect a logic probe to signals in your system under test.
Learn how to turn on or turn off the digital channels.

Learn how to set up the digital channels.

Learn about bus setups.

Learn about bus configuration.

Learn how to set up a bus.

Learn how to set up digital waveforms.

Learn how to view analog characteristics of a digital waveform.
Learn how to trigger on a bus.

Learn how to track down serial bus anomalies.

Learn how to troubleshoot circuits using a parallel bus.

Learn how to troubleshoot a serial bus.

Setting up digital signal inputs

Use the Digital setup menu to set up the digital channels to acquire signals.

NOTE. Digital Setup is available only on MSO5000B and MSO70000C/DX Series instruments and DPO5000B Series
instruments with option MSOE installed, and DPO70000DX instruments with option MSOU installed.
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To use

1. Connect the logic probe to the instrument.

2. Connect the probe to the input signal sources.
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2 CAUTION.
To prevent damage to the instrument always wear an antistatic wrist strap when making connections to the instrument and
observe the maximum input voltage ratings for input connectors.

3. Set up digital channels and buses using the Digital Setup and Bus Setup control windows through the Digital menu. The Bus
Setup window is also accessible through the Vertical menu.

What do you want to do next?
Learn about setting up the digital channels.
Learn about bus setups.

Learn about bus configuration.

Digital channel threshold and position

NOTE. The Digital Channel Threshold and Position option is available only on MSO5000B and MSO70000C/DX Series
instruments and DPO5000B Series instruments with option MSOE installed, and DPO70000DX instruments with option MSOU
installed.

From the Digital menu, select Digital Setup.

Overview

Use these controls to define the voltage threshold level of digital channels and their vertical position in the display.
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To use

1. Use the Channel Selectors to select a channel.

2. Use the Threshold and Position controls to set the voltage threshold level and the vertical position of the selected channel.

Set digital channel threshold

NOTE. The Digital Channel Threshold option is available only on MSO5000B and MSO70000C/DX Series instruments and
DPO5000B Series instruments with option MSOE installed, and DPO70000DX instruments with option MSOU installed.

From the Digital menu, select Digital Setup and use the Threshold entry box to set the voltage threshold level of the digital
channel.

NOTE. The instrument displays the Threshold entry box when you turn on the digital channel.

To use

= Click in the Threshold entry box and use the keypad to enter a value or use the multipurpose knobs to select a voltage level.

Behavior

The voltage threshold level determines when a voltage level on a digital channel is considered to be a logic high and a logic low.

Set digital channel position

NOTE. The Digital Channel Position option is available only on MSO5000B and MSO70000C/DX Series instruments and
DPO5000B Series instruments with option MSOE installed, and DPO70000DX instruments with option MSOU installed.

From the Digital menu, select Digital Setup and use the Position entry box to move the digital channel vertically in the display.

NOTE. The instrument displays the Position entry box when you turn on the digital channel.

To use

= Double-click in the Position entry box, and use the keypad or the multipurpose knobs to adjust the position of the digital
channel.

What do you want to do next?

Learn about setting up digital signals.
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Learn more about digital setups.
Learn about bus setups.

Learn about bus configuration.

Turn on or off the digital channels D15-D8 and D7-D0

NOTE. The Turn On or Off the Digital Channels D15-D8 and D7-DO0 option is available only on MSO5000B and MSO70000C/DX
Series instruments and DPO5000B Series instruments with option MSOE installed, and DPO70000DX instruments with option
MSOU installed.

From the Digital Setup menu, select the D15-D8 or D7-DO0 tab.

To use
m  Click Turn D7-DO0 or Turn D15-D8 On button to turn on the digital channels DO to D7 or D8 to D15 respectively.

= Click the Threshold entry box and use the keypad to enter a value for the voltage level or use the multipurpose knobs to
select a voltage level.

= Click the Position entry box and move the channel using the multipurpose knob.

Digital Setup
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Behavior

As you turn on the digital channels, the corresponding channel indicator along the bottom of the menu changes to match the
color on the digital channel button.

What do you want to do next?
Learn about bus setups.
Learn about bus configuration.

Learn more about digital setups.
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Set the display size of logic channels

NOTE. The Display Size of Logic Channels option is available only on MSO5000B and MSO70000C/DX Series instruments and
DPO5000B Series instruments with option MSOE installed, and DPO70000DX instruments with option MSOU installed.

From the Digital menu, select Digital Setup and use the Size selection box to define the height of the digital channel in the
display.
To use

= Click Size and select from the drop-down list: Large, Medium, Small, and Extra Small.

Behavior

= Large displays the channel as a division.

= Medium displays the channel as half a division.

= Small displays the channel as a quarter of a division.

=  Extra Small displays the channel as a fifth of a division.
What do you want to do next?

Learn about setting up digital signals.

Learn more about digital setups.

Learn about bus setups.

Learn about bus configuration.

Set the global threshold for digital channels

NOTE. The Global Threshold for Digital Channels option is available only on MSO5000B and MSO70000C/DX Series
instruments and DPO5000B Series instruments with option MSOE installed, and DPO70000DX instruments with option MSOU
installed.

From the Digital menu, select Digital Setup and use the Global Threshold entry box to define the same voltage threshold level for
all digital channels.
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To use

= Click the Global Threshold entry box and enter a value for the voltage threshold level with the keypad.
= Click the Apply button.

Behavior
The instrument sets the thresholds for all digital channels to the same voltage level.

What do you want to do next?

Learn how to set the threshold for Ch1-Ch4 (live) and Math1-Math4 channels to use as logic waveforms.
Learn more about digital setups.
Learn about bus setups.

Learn about bus configuration.

Set up digital channels

NOTE. The Digital Channels D15-D8 and D7-D0 Tabs option is available only on MSO5000B and MSO70000C/DX Series
instruments and DPO5000B Series instruments with option MSOE installed, and DPO70000DX instruments with option MSOU
installed.

From the Digital Setup menu, select the D15-D8 or the D7-DO0 tab to set up digital channels.

To use

= Click a digital channel to turn on or turn off the display of the channel.

= Click the Threshold entry box and use the keypad to enter a value for the voltage level or use the multipurpose knobs to
select a voltage level.

m  Click the Position entry box and move the channel using the multipurpose knob.

= Select the size of the waveform in the display.

Digital Setup

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 101



Digital setups

Behavior

As you turn on digital channels, the corresponding channel indicator along the bottom of the menu changes to match the color on
the digital channel button.

What do you want to do next?
Learn about bus setups.

Learn about bus configuration
Learn more about digital setups.

Learn how to turn on or turn off the digital channels.
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Bus setup control window (Config tab)

From the Digital menu (or the Vertical menu), select Bus Setup.

Some instruments support serial data standards: SPI, 12C, USB, RS232, 8b10b, and MIPI. When you select a serial bus, the
instrument assigns specific bus signals (called components) to default digital channels, sets the threshold to an appropriate
voltage level.

Overview

Use the Bus Setup Control windows to define up to 16 buses from which to acquire, decode, and display data. You can set up
serial buses for the SPI, 12C, USB, RS232, 8b10b, and MIP! serial data standards. You can also set up clocked or unclocked
parallel buses.

NOTE. The instrument displays 12C as the IC (Inter-IC Bus) serial bus selection.

Buses are not available on DPO70000SX instruments.

For information on the controls, click the buttons.
= BuslList

= Display & Clear

= Label

= Position

m [2CBus

= SPIBus

m  RS232Bus
= USBBus

=  MIPICSI-2 Bus
= MIPIDSI-1 Bus

m  8B10BBus
m PCle Bus
m CANBus

= LINBus

m  FLEXRAY Bus

m  MIL-1553 Bus

m  Ethernet Bus

m  Custom Bus

= Parallel Bus

m  Clocked Parallel Bus
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To use

= Click and drag the scroll bar until the desired Bus number <B1-B16> or name is visible
m  Click on a Bus number or name

= Click the corresponding Bus number Off/On button

= Toname the bus, click the Label entry box and enter a name with the keyboard

=  To change the vertical position of the bus on the display, click the Bus Position entry box and use the keypad or the
multipurpose knob to move the bus

m  Click a Bus Type: Serial or Parallel

m  For Parallel buses, click the Add Sources button and build your bus with any combination of D15-D0, Ch1-Ch4, and M1-M4
channels

=  For Serial buses, select one of the available options from the drop-down list; the instrument provides additional parameters
to set up for each standard

Behavior

Click the Clear Bus button to clear all the channels from the selected bus and remove the bus from the display.

TIP. Click the Digital Setup button to quickly access the Digital Setup control window for the parallel bus type.

What do you want to do next?

Learn about bus configuration.

Learn about digital setups.

Learn how to set up digital waveforms.

Learn how to view analog characteristics of a digital waveform.
Learn how to set up a bus.

Learn how to trigger on a bus.

Learn how to track down serial bus anomalies.

Learn how to troubleshoot circuits using a parallel bus.
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Learn how to troubleshoot a serial bus.

Bus selection list

From the Bus Setup window, select a bus to set up from the list of Bus selections <B1-B16>.

To use
= Click and drag the scroll bar until the desired Bus number or name is visible.

= Click the Bus number <B1-B16> or name to be set up.

B1
B2
B3
B4
B5
B&
BY
B3
B9

Behavior
Bus 1

Click the Bus button to display the bus (On) or to remove it from the display (Off).
What do you want to do next?
Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.
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Bus search selection list

From the Search Configure window, select a bus source to set up from the list of Source selections <B1-B16>.

To use

= Select the Search Slot from the drop-down list.

= Click and turn (drag) the scroll wheel or click the up/down arrows until the desired Bus number or name is visible.
=  Click the Bus number <B1-B16> or name to be set up.

= Click OK.

—Soume Selection o

Search 1(Bus) n

Behavior

Click the OK to return to the Search Configure .
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.
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Display or clear a bus

From the Bus Setup window, select the Bus number <B1-B16> or name that you want to display or clear from the display.

To use
= Select the bus number or name from the list.
= Click the Bus button to select On and display the bus.

= Toclear and remove a bus, click the Clear Bus button.

Bus 1

s

Clear Bus

()

Behavior
A parallel bus must be defined before it can be displayed.

When you click the Clear Bus button, the instrument removes the bus with the channels used to build the bus, and the Bus button
changes to Off.

What do you want to do next?
Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.

Label a bus

From the Bus Setup window, select a Bus number <B1-B16> to label from the Bus list.

To use

Double-click the Label entry box and enter a name up to 7 characters long with the keyboard.

Label

S

Here is an example of a setup for an SPI bus with a label.
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Behavior

The bus label appears in the list of bus setups in the Config and Display tabs. The instrument also displays the label adjacent to
the bus number on the screen for easy identification.

What do you want to do next?
Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.
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Change the bus position

From the Bus Setup window, select the Bus number <B1-B16> or name to position on the display from the Bus list.

To use

To change the vertical position of the bus on the display, click the Bus Position entry box and use the keypad or the multipurpose
knob to enter a new position.

Behavior

The instrument moves the bus on the screen to the new position.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Set up an 12C serial bus

NOTE. I2C serial bus setup is available only on instruments with the SR-EMBD option.

From the Bus Setup window, select Serial from the Bus Type list and then select the 12C Serial bus type.

NOTE. The Components for the I2C bus standard are set by the instrument.

For information on the controls, click the buttons.
Bus List

Display & Clear

Label

Position

Serial Input

Serial Threshold
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To use

= To change the input for a component, click the Input arrow and select a channel from the cascading list.

= To change the voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

Behavior

The instrument changes the components and voltage threshold levels, and uses those to decode the selected 12C bus.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an I12C serial bus.

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.

Learn how to set up a MIPI DSI1 Serial Bus

Learn how to set up a MIPI CSI2 Serial Bus

Learn how to set up an 88108 Serial Bus

Learn how to set up a CAN Bus

Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up an Custom serial bus.

Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.

Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.
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Set up an SPI serial bus

Bus setups

NOTE. SPI serial bus setup is available only on instruments with the SR-EMBD option.

From the Bus Setup window, select a bus from the Bus list and then select the SPI Serial bus type.

NOTE. The Components for the SPI bus standard are set by the instrument.

For information on the controls, click the buttons.

Bus List
Display & Clear
Label

Position

Serial Input
Framing

Serial Threshold
Polarity

ldle Time

Word Size

Bit Order

To use

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series

Rising

Active Low
Active High

To change the input for a component, click the Input and select a channel from the cascading lists.

To change the voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the

multipurpose knobs to select a voltage level.

To set the polarity, click the Polarity entry box and select from the drop-down list. The selections vary by component.

To set the word size, click the Word Size entry box and use the keypad to enter a value.

To set the bit order, click the Bit Order entry box and select from the drop-down list.
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Behavior

The instrument changes the components, voltage threshold levels, polarity, word size, and bit order, and uses those to decode
the selected SPI bus.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an I2C serial bus.

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.
Learn how to set up a MIPI DSI1 Serial Bus
Learn how to set up a MIPI CSI2 Serial Bus
Learn how to set up an 88108 Serial Bus
Learn how to set up a CAN Bus

Learn how to set up a LIN Serial Bus

Learn how to set up a FLEXRAY Serial Bus
Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up an Custom serial bus.
Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.
Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.

Set up an RS-232 serial bus

NOTE. RS-232 serial bus setup is available on instruments with the SR-COMP option.

From the Bus Setup window in the Config tab, select a bus from the Bus list and then select the RS-232 Serial bus type.

NOTE. The Components for the RS-232 bus standard are set by the instrument.

For information on the controls, click the buttons.
= BusList

= Display & Clear

= Label

= Position

= Serial Input
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Serial Threshold
Polarity

Data Bits

Parity

Bit Rate
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To use

To change the input for a component, click the Input and select a channel from the cascading lists.

To change the voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

To set the polarity, click the Polarity entry box and select from the drop-down list.
To set the data bits, click the Data Bits entry box and select from the drop-down list.
To set the parity, click the Parity entry box and select from the drop-down list.

To set the bit rate, click the Bit Rate entry box and select from the drop-down list.

Behavior

The instrument changes the components, voltage threshold levels, polarity, data bits, parity, and bit rate, and uses those to
decode the selected RS-232 bus.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an I12C serial bus.

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.
Learn how to set up a MIPI DSI1 Serial Bus
Learn how to set up a MIPI CSI2 Serial Bus

Learn how to set up an 8B10B Serial Bus

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 113



Bus setups

Learn how to set up a CAN Bus
Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up an Custom serial bus.

Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.

Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.

Set up a USB serial bus

114

NOTE. USB serial bus setup is available only on instruments with the SR-USB option.

From the Bus Setup window in the Config tab, select a bus from the Bus list and then select the USB Serial bus type.

NOTE. The Components for the USB bus standard are set by the instrument.

For information on the controls, click the buttons.

Bus List

Display & Clear
Label

Position

Serial Input

Speed

Signal Type

Input

Serial Threshold (H)
Serial Threshold (L)

o
use | v MUl (12Mbps) ¥
.

Figure 13: USB bus setup.
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Figure 14: USB bus setup with SuperSpeed selected.

To use

= To change the input for a component, click the Input and select a channel from the cascading lists.

= To change the voltage threshold level, click the Threshold (H) or Threshold (L) entry box and use the keypad to enter a
value or use the multipurpose knobs to select a voltage level.

= Toset the speed, click the Speed entry box and select from the drop-down list.

= To set the signal type, click the Signal Type (not available with SuperSpeed) entry box and select from the drop-down list

Behavior

The instrument changes the components, voltage threshold levels, speed, and signal type, and uses those to decode the
selected USB bus.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an 12C serial bus.
Learn how to set up an SPI serial bus.
Learn how to set up a USB serial bus.
Learn how to set up an RS-232 serial bus.
Learn how to set up a MIPI DSI1 Serial Bus
Learn how to set up a MIPI CSI2 Serial Bus
Learn how to set up an 8B10B Serial Bus
Learn how to set up a CAN Bus

Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up an Custom serial bus.
Learn how to troubleshoot a serial bus.
Learn how to track down serial bus anomalies.

Learn how to view analog characteristics of a digital waveform.
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Learn how to trigger on a bus.

Set up a MIPI DSI-1 serial bus

116

NOTE. MIPI DSI-1 serial bus setup is available only on instruments with the SR-DPHY option.

From the Bus Setup window in the Config tab, select a bus from the Bus list and then select the MIPI DSI-1 Serial bus type.

NOTE. The Components for the MIPI DSI-1 bus standard are set by the instrument.

For information on the controls, click the buttons.

Bus List

Display & Clear
Label

Position

Serial Input
Lanes

Channel Type
Serial Threshold

v

Clock Analog | ¥

Lane 0 Analog | ¥

To use

To set the channel type, click the Channel Type entry box and select from the drop-down list.
To change the input for a component, click the Input and select a channel from the cascading lists.

To change the voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level. Set the threshold on the low power portion of the waveform.

Behavior

The instrument changes the components, voltage threshold levels, polarity, data bits, parity, and bit rate, and uses those to
decode the selected MIPI DSI-1 bus.

What do you want to do next?

Learn more about bus setups.
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Learn about bus configuration.

Learn about digital setups.

Learn how to set up an I2C serial bus.

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.
Learn how to set up a MIPI DSI1 Serial Bus
Learn how to set up a MIPI CSI2 Serial Bus
Learn how to set up an 88108 Serial Bus
Learn how to set up a CAN Bus

Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up an Custom serial bus.
Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.
Learn how to view analog characteristics of a digital waveform.
Learn how to trigger on a bus.

Learn to view the bus packets.

Set up a MIPI CSI-2 serial bus

NOTE. MIPI CSI-2 serial bus setup is available only on instruments with the SR-DPHY option.

From the Bus Setup window in the Config tab, select a bus from the Bus list and then select the MIPI CSI-2 Serial bus type.

NOTE. The Components for the MIPI CSI-2 bus standard are set by the instrument.

For information on the controls, click the buttons.
= BusList

= Display & Clear

= Label

= Position

= Serial Input

= lanes

= Channel Type

= Serial Threshold
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To use

= To set the channel type, click the Channel Type entry box and select from the drop-down list.

= To change the input for a component, click the Input and select a channel from the cascading lists.

= To change the voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level. Set the threshold on the low power portion of the waveform.

Behavior

The instrument changes the components, voltage threshold levels, polarity, data bits, parity, and bit rate, and uses those to
decode the selected MIPI CSI-2 bus.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an 12C serial bus.

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.
Learn how to set up a MIPI DSI1 Serial Bus
Learn how to set up a MIPI CSI2 Serial Bus
Learn how to set up an 8B10B Serial Bus
Learn how to set up a CAN Bus

Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up an Custom serial bus.
Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.
Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.
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Learn to view the bus packets.

Set up an 8B10B serial bus

NOTE. 8B10B serial bus setup is available only on instruments with the SR-810B or ST6G options.

From the Bus Setup window in the Config tab, select a bus from the Bus list and then select the 8B10B Serial bus type.

NOTE. The Components for the 8B10B bus standard are set by the instrument.

For information on the controls, click the buttons.

Bus List

Display & Clear
Label

Position

Serial Input
Data Rate

Input

Serial Threshold
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To use

To change the input for a component, click the Input and select a channel from the cascading lists.

To change the voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

To change the voltage hysteresis level, click the Hysteresis entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

To set the data rate, click the Data Rate entry box and select from the drop-down list.

To set the serial bus type, click the Serial Bus Type entry box and select from the drop-down list.
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Behavior

The instrument changes the components, voltage threshold levels, speed, and signal type, and uses those to decode the
selected 8B10B bus.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an I2C serial bus.

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.
Learn how to set up a MIPI DSI1 Serial Bus
Learn how to set up a MIPI CSI2 Serial Bus
Learn how to set up an 88108 Serial Bus
Learn how to set up a CAN Bus

Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up an Custom serial bus.
Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.
Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.

Set up a custom serial bus

NOTE. Custom serial bus setup is available only on instruments with the SR-CUST option.

From the Bus Setup window, select Serial from the Bus Type list and then select the Custom Serial bus type.

NOTE. The Components for the Custom bus standard are set by the installed custom decoder.

For information on the controls, click the buttons.
= BusList

= Display & Clear

= Label

= Position

= Serial Input

= Serial Threshold
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To use

= To change the custom decoder, click the Custom Decoder arrow and select the decoder from the cascading list.

=  To change the input for a component, click the Input arrow and select a channel from the cascading list.

= To change the voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

Behavior

The instrument changes the components and voltage threshold levels, and uses those to decode the selected Custom bus.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an 12C serial bus.

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.

Learn how to set up a MIPI DSI1 Serial Bus

Learn how to set up a MIPI CSI2 Serial Bus

Learn how to set up an 8B10B Serial Bus

Learn how to set up a CAN Bus

Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up an Custom serial bus.

Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.

Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.
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Set up a PCle serial bus

NOTE. PCle serial bus setup is available only on instruments with the SR-PCIE option.

From the Bus Setup window, select Serial from the Bus Type list and then select the PCle Serial bus type.
For information on the controls, click the buttons.

= BusList

= Display & Clear

= Label

= Position

= Serial Input

= framing

= Data Rate

= Serial Threshold
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To use
=  To change the input for a component, click the Input and select a channel from the cascading lists.
= To set the serial bus type, click the Serial Bus Type entry box and select from the drop-down list.

= To change the voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

= To change the voltage hysteresis level, click the Hysteresis entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

= To set the data rate, click the Data Rate entry box and select from the drop-down list.

Behavior

The instrument changes the components and voltage threshold levels, and uses those to decode the selected bus.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.
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Learn how to set up an I12C serial bus.

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.
Learn how to set up a MIPI DSI1 Serial Bus
Learn how to set up a MIPI CSI2 Serial Bus
Learn how to set up an 8B10B Serial Bus
Learn how to set up a CAN Bus

Learn how to set up a LIN Serial Bus

Learn how to set up a FLEXRAY Serial Bus
Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up a PCle Serial Bus

Learn how to set up an Custom serial bus.
Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.
Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.

Set up a CAN serial bus

NOTE. CAN serial bus setup is available only on instruments with the SR-AUTO option.

From the Bus Setup window, select Serial from the Bus Type list and then select the CAN Serial bus type.

For information on the controls, click the buttons.
Bus List

Display & Clear

Label

Position

Serial Input

Serial Threshold

o
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To use

= To change the input for a component, click the Input and select a channel from the cascading lists.
= To set the serial bus type, click the Serial Bus Type entry box and select from the drop-down list.

= To change the voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

=  To change the bit rate, click the Bit Rate and select the rate from the cascading list.

Behavior

The instrument changes the components and voltage threshold levels, and uses those to decode the selected bus.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an 12C serial bus.

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.
Learn how to set up a MIPI DSI1 Serial Bus
Learn how to set up a MIPI CSI2 Serial Bus
Learn how to set up an 8B10B Serial Bus
Learn how to set up a CAN Bus

Learn how to set up a LIN Serial Bus

Learn how to set up a FLEXRAY Serial Bus
Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up an Custom serial bus.
Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.
Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.
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Set up a LIN serial bus

NOTE. LIN serial bus setup is available only on instruments with the SR-AUTO option.

From the Bus Setup window, select Serial from the Bus Type list and then select the LIN Serial bus type.

For information on the controls, click the buttons.

Bus List

Display & Clear
Label

Position

Serial Input
Serial Threshold
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To use

To change the input for a component, click the Input and select a channel from the cascading lists.
To set the serial bus type, click the Serial Bus Type entry box and select from the drop-down list.

To change the voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

To set the polarity, click the Polarity entry box and select from the drop-down list.
To set the LIN standard, click the LIN Standard entry box and select from the drop-down list.

To set the bit rate, click the Bit Rate entry box and select from the drop-down list.

Behavior

The instrument changes the components and voltage threshold levels, and uses those to decode the selected bus.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an 12C serial bus.

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series

125



Bus setups

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.
Learn how to set up a MIPI DSI1 Serial Bus
Learn how to set up a MIPI CSI2 Serial Bus
Learn how to set up an 8B10B Serial Bus
Learn how to set up a CAN Bus

Learn how to set up a LIN Serial Bus

Learn how to set up a FLEXRAY Serial Bus
Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up a PCle Serial Bus

Learn how to set up an Custom serial bus.
Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.
Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.

Set up a FLEXRAY serial bus

NOTE. FLEXRAY serial bus setup is available only on instruments with the SR-AUTO option.

From the Bus Setup window, select Serial from the Bus Type list and then select the FLEXRAY Serial bus type.

For information on the controls, click the buttons.

= Bus List

m  Display & Clear
= Label

= Position

= Serial Input
m  Serial Threshold
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= To change the input for a component, click the Input and select a channel from the cascading lists.
= To set the signal type, click the Signal Type entry box and select from the drop-down list.

= To change a voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

= To set the channel type, click the Channel Type entry box and select from the drop-down list.

= Toset the bit rate, click the Bit Rate entry box and select from the drop-down list.

Behavior

The instrument changes the components and voltage threshold levels, and uses those to decode the selected bus.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an 12C serial bus.

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.
Learn how to set up a MIPI DSI1 Serial Bus
Learn how to set up a MIPI CSI2 Serial Bus
Learn how to set up an 88108 Serial Bus
Learn how to set up a CAN Bus

Learn how to set up a LIN Serial Bus

Learn how to set up a FLEXRAY Serial Bus
Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up a PCle Serial Bus

Learn how to set up an Custom serial bus.
Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.
Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.
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Set up a MIL-1553 serial bus

NOTE. MIL-STD-1553 serial bus setup is available only on instruments with the SR-AERO option.

From the Bus Setup window, select Serial from the Bus Type list and then select the MIL-1553 Serial bus type.
For information on the controls, click the buttons.

= BusList

= Display & Clear

= Label

= Position

= Serial Input

= Serial Threshold

(-

To use
=  To change the input for a component, click the Input and select a channel from the cascading lists.
= To set the serial bus type, click the Serial Bus Type entry box and select from the drop-down list.

= To change a voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

= To select the polarity, click the Polarity and select the polarity from the drop-down list.

= To change the response time maximum and minimum, click a Response Time entry box and use the keypad to enter a
value or use the multipurpose knobs to select a time.

Behavior

The instrument changes the components and voltage threshold levels, and uses those to decode the selected bus.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an I12C serial bus.

Learn how to set up an SPI serial bus.
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Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.
Learn how to set up a MIPI DSI1 Serial Bus
Learn how to set up a MIPI CSI2 Serial Bus
Learn how to set up an 8B10B Serial Bus
Learn how to set up a CAN Bus

Learn how to set up a LIN Serial Bus

Learn how to set up a FLEXRAY Serial Bus
Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up a PCle Serial Bus

Learn how to set up an Custom serial bus.
Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.
Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.

Set up an ethernet serial bus

NOTE. Ethernet serial bus setup is available only on instruments with the SR-ENET option.

From the Bus Setup window, select Serial from the Bus Type list and then select the Ethernet Serial bus type.
For information on the controls, click the buttons.

= BusList

= Display & Clear

= Label

= Position

= Serial Input

= Serial Threshold
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To use

= To set the serial bus type, click the Serial Bus Type entry box and select from the drop-down list.

= To select the standard, click the Standard and select the standard from the drop-down list.

= To select the signal type, click the Signal Type and select the signal type from the drop-down list.

= To change the input for a component, click the Input and select a channel from the cascading lists.

= To change a voltage threshold level, click the Threshold entry box and use the keypad to enter a value or use the
multipurpose knobs to select a voltage level.

Behavior

The instrument uses the selected components and voltage threshold levels to decode the selected bus.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up an 12C serial bus.

Learn how to set up an SPI serial bus.

Learn how to set up a USB serial bus.

Learn how to set up an RS-232 serial bus.

Learn how to set up a MIPI DSI1 Serial Bus

Learn how to set up a MIPI CSI2 Serial Bus

Learn how to set up an 88108 Serial Bus

Learn how to set up a CAN Bus

Learn how to set up a LIN Serial Bus

Learn how to set up a FLEXRAY Serial Bus

Learn how to set up a MIL-1553 Bus

Learn how to set up an Ethernet Bus

Learn how to set up a PCle Serial Bus

Learn how to set up an Custom serial bus.

Learn how to troubleshoot a serial bus.

Learn how to track down serial bus anomalies.

Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.
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Select the number of lanes

From the Bus Setup window, select Serial from the Bus Type list and then select one of the bus types.

To use

To change the number of lanes for the bus, click the No Of Lanes and select from the cascading list.

3 snalog | ¥ | Clock chi1 [ 500mV
4 D+ chz | 500mV
Lane o nalog | ¥

D- Ch3 | 500mV

D+ Ch2 1.4V
Lane 1 Analog | ¥

D- Ch3 »| 1.4V

D+ Ch2z i 1.4V
Lane 2 Analog | ¥

D- Ch3  »|| 1.4V

Behavior

The instrument acquires data from the number of lanes you select. You can select a maximum of 4 lanes on MSO instruments,
other instruments only allow 1 lane.

What do you want to do next?
Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.

Select the serial bus channel type

NOTE. Serial bus Channel Type is only available on MSO70000C/DX models.

From the Bus Setup window, select Serial from the Bus Type list and then select one of the bus types.

To use

To change the channel type for the displayed components of the bus, click the Channel Type and select from the cascading list.

Analog | ¥ \

Digital |
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Behavior

The instrument acquires data from the channel you select for each component. The channel type supported are analog or digital
(MSO models only) input. The analog input consists of two analog signals (D+ and D-). The digital input consists of three digital
signals (D+, D-, and D+/D- [differential probing between D+ and D-)).

What do you want to do next?
Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.

Select the serial bus channel input

From the Bus Setup window, select Serial from the Bus Type list and then select one of the bus types.

To use

To change the input for the displayed components of the bus, click the Input and select from the cascading list. Digital channels
are not available on SX models.
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NOTE. You have the option to add user-defined labels for the bus sources.
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Behavior

The instrument acquires data from the channel you select for each component.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Select the USB serial bus speed

NOTE. USB serial bus Speed selection is available only on instruments with option SR-USB.

From the Bus Setup window, select Serial from the Bus Type list and then select the USB Serial bus type.

To use

To change the speed for the displayed component of the bus, click Speed and select from the cascading list.

Low (1.5 Mbps)
Full {12 Mbps)
High (480 Mbps)
Superspeed (5 Gbps)

Behavior

The instrument acquires data from the channel you select for each component. SuperSpeed is only available on instruments with
a bandwidth of 28 GHz.

What do you want to do next?
Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.
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Select the USB bus signal type

NOTE. The USB bus Signal Type is available only on instruments with option SR-USB. Signal Type is not available if you select
SuperSpeed in the Bus Setup menu.

From the Bus Setup window, select Serial from the Bus Type list and then select the USB Serial bus type.

To use

To change the signal type for the displayed components of the bus, click Signal Type and select from the cascading list.

Differential v
aingle Ended

Behavior

The instrument acquires data from the channel you select for each component.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Select the data rate

From the Bus Setup window, select Serial from the Bus Type list and then select the Serial bus type.

To use

To change the data rate for the displayed component of the bus, click Data Rate and select from the cascading list. Items in the
list depend on the serial bus type.

Custom
1.25 Gbls
15 Gbls
2125 Gbis
2.5 Gbls
3.0 Gbis
3.125 Gbls
4.25 Gbls

6.25 Gb/s
1.25 Gbls
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Behavior

The instrument acquires data from the channel you select for each component.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Select the serial bus input

From the Bus Setup window, select Serial from the Bus Type list and then select from the cascading list. Digital channels are not
available on SX models.

To use

To change the input for the displayed components of the bus, click the Input and select from the cascading list.

Ch1 | ER| chant-chans ||[]| ch1
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Select the USB bus threshold

From the Bus Setup window, select Serial from the Bus Type list and then select USB Serial bus type.

NOTE. USB bus threshold high and low are available only on instruments with option SR-USB.

To use

- . 500mY | A00mV
To change the voltage high or low threshold level of the component Input, click | lor entry box

respectively and use the keypad to enter a value or use the multipurpose knobs to select a voltage level. Setting the low
threshold is only available when the signal type is differential.

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 135



Bus setups

Behavior

The instrument acquires data from the channel you select for each component.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Select the serial bus channel threshold

From the Bus Setup window, select Serial from the Bus Type list and then select from the cascading list.

NOTE. The serial bus channel Threshold option is available only on instruments with one or more of the SR- options.

To use

To change the voltage threshold level of the component Input, click the Threshold entry box and use the keypad to enter a value
or use the multipurpose knobs to select a voltage level.

1.4V

Behavior

The instrument can use different voltage thresholds levels for each component.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.
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Select the SPI bus channel polarity

NOTE. The SPI Bus Channel Polarity option is available only on instruments with option SR-EMBD.

From the Bus Setup window, select the Select tab and the SPI Serial bus type.

To use

= Scroll through the Bus list and select the SPI bus to configure.

= Click the Polarity box and select the polarity from the drop-down list.

Behavior

For the SCLK component:

= Rising causes the instrument to acquire data on the rising edge of the signal.

= Falling causes the instrument to acquire data on the falling edge of the signal.

For the SS component:

= Active Low causes the instrument to decode the bus when the Slave Select signal is at a low level.
= Active High causes the instrument to decode the bus when the Slave Select signal is at a high level.
For the Data component:

= Active Low causes the instrument to decode signals at a low level.

= Active High causes the instrument to decode signals at a high level.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Select the RS-232 bus channel polarity

NOTE. The RS-232 Bus Channel Polarity option is available on instruments with option SR-COMP.

From the Bus Setup window, select the Select tab and the RS-232 Serial bus type.

To use

= Scroll through the Bus list and select the RS-232 bus to configure.

= Click the Polarity box and select the polarity from the drop-down list.
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Behavior

For the Data component:

= Normal causes the instrument to decode signals at a high level as a binary 1.
= Inverted causes the instrument to decode signals at a high level as a binary 0.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Select the RS-232 bus data bits

NOTE. The RS-232 Bus Data Bits option is available only on instruments with option SR-COMP.

From the Bus Setup window, select the Select tab and the RS-232 Serial bus type.

To use
Data Bits
8 v

= Scroll through the Bus list and select the RS-232 bus to configure.

= Click the Data Bits box and select the data bits from the drop-down list.

Behavior

You have the option to set the number of data bits in a frame for RS-232 bus to:

s 7.
= 8, the default.
s 9

What do you want to do next?
Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.
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Select the RS-232 bus parity

NOTE. The RS-232 Bus Parity option is available on instruments with option SR-COMP.

From the Bus Setup window, select the Select tab and the RS-232 Serial bus type.

To use

= Scroll through the Bus list and select the RS-232 bus to configure.

= Click the Parity box and select the parity from the drop-down list.

Behavior

Set the bus parity selection to:
= None, the default.

= Odd.

= Even.

NOTE. There is no parity selection when the number of data bits is 9.

What do you want to do next?

Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.

Select the RS-232 bus bit rate

NOTE. The RS-232 Bus Bit Rate option is available on instruments with option SR-COMP.

From the Bus Setup window, select the Select tab and the RS-232 Serial bus type.

To use

= Scroll through the Bus list and select the RS-232 bus to configure.

= Click the Bit Rate box and select the bit rate from the drop-down list.
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Behavior
Set the bus bit rate to:
= 50, 300, 1200, 2400, 9600, 19200, 38400, 115200, 921600, or 10000000. The default value is 9600.

= Custom. To change the bit rate, click the Bit Rate entry box and use the keypad to enter a value.

Custom | v I foobis _a

What do you want to do next?
Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.

Select the SPI bus framing

NOTE. The SPI bus Framing option is available only on instruments with option SR-EMBD.

From the Bus Setup window, select the Select tab and the SPI Serial bus type.

To use
= Select the framing from the drop-down list.
m  Select SS framing for three wire SPI decode.

= Select Idle framing for two wire SPI decode.

Behavior

The instrument changes the framing and uses that to decode the selected SPI bus.
What do you want to do next?
Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.
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Bus setups

NOTE. The SPI bus Idle Time option is available only on instruments with option SR-EMBD.

From the Bus Setup window, select the Select tab and the SPI Serial bus type.

To use

=  Select the Idle framing from the drop-down list.

= To change the idle time, click the ldle Time entry box and use the keypad to enter a value.

5.0p5

Behavior

The instrument changes the idle time and uses that to decode the selected SPI bus.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Set the SPI bus word size

NOTE. The SPI Bus Word Size option is available only on instruments with option SR-EMBD.

From the Bus Setup window, select the Select tab and the SPI Serial bus type.

To use

= Scroll through the Bus list and select the SPI bus to configure.

= Click the Word Size box and enter a size using the key pad. You can also edit the value with the keyboard or multipurpose
knob.
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Behavior

The instrument changes the word size and uses that to decode the selected SPI bus.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Select the SPI bus bit order

NOTE. The SPI Bus Bit Order option is available only on instruments with option SR-EMBD.

From the Bus Setup window, select the Select tab and the SPI Serial bus type.

To use

= Scroll through the Bus list and select the SPI bus to configure.

= Click the Bit Order box and select the direction from the drop-down list: MS First or LS First.

Behavior

= MS First causes the instrument to decode the data sequence from the MSB to the LSB.
= LS First causes the instrument to decode the data sequence from the LSB to the MSB.
What do you want to do next?
Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.
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Set up a parallel bus

From the Bus Setup window, select a bus from the Bus list, select the Parallel bus type, and then click the Add Sources button.

Overview

When you acquire data from a Parallel bus, you can set up the bus to be clocked or unclocked.

To use

For information on the controls, click the buttons.
m  BuslList

= Display & Clear

m  Label

= Position

= Add Sources

m  Thresholds

= Bit Order

= Remove

Behavior

If the bus is not clocked, the instrument acquires all data from the parallel bus at the sample rate of the instrument.
Digital channels are not available on SX models.

What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Learn how to set up a parallel bus.

Learn how to troubleshoot circuits using a parallel bus.

Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.
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Set up a clocked parallel bus

144

From the Bus Setup window, select a bus from the Bus list and then select the Parallel bus type.

Overview

The instrument can trigger parallel bus data only when the Clock Source is Channel 4.
For information on the controls, click the buttons.
m  BuslList

m  Display & Clear

m Label

= Position

m  Clock Source

m  Clock Polarity

= Add Sources

m  Thresholds

= Bit Order

= Remove

To use

= To change the Clock Source, select a channel from the cascading list. (Digital channels are not available on SX models.)

=  To change the Clock Polarity, select from Rising, Falling, or Either.

Behavior

= Rising causes the instrument to decode data on the rising edge of the signal.

= Falling causes the instrument to decode data on the falling edge of the signal.

= Either causes the instrument to decode data on the rising and the falling edges of the signal.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.
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Learn about digital setups.

Learn how to set up a parallel bus.

Learn how to troubleshoot circuits using a parallel bus.

Learn how to view analog characteristics of a digital waveform.

Learn how to trigger on a bus.

Add sources to a parallel bus

From the Bus Setup window, click the Add Sources Select button.

To use
= Click the button for each channel to add to the bus.
= Click the OK button.

NOTE. You have the option to add user-defined labels for the analog, reference, bus, and digital sources. Digital sources are
only available on MSO series instruments.
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Behavior

The instrument adds the channels to the parallel bus starting with the Most Significant Bit (MSB). As you select each subsequent
channel, the instrument adds the channel to the bus as the next lower bit. The last channel you select is the Least Significant Bit

(LSB).
What do you want to do next?

Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.

Set up bus channel thresholds

NOTE. Serial Bus Channel Type is only available on instruments with an SR-xxxx option.

From the Bus Setup window, select a bus number from the Bus list.

To use

= Click the Thresholds Setup button.

= Double-click the Threshold entry box for the desired channel, and use the keypad to enter a value or use the multipurpose
knobs to select a voltage level.

| Threshold Setup X

“ TIP. To quickly set the thresholds for all channels to the same voltage level, use the Global Threshold entry box to set the value,
and click the Apply button.

What do you want to do next?

Learn more about bus setups.
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Learn about bus configuration.

Learn about digital setups.

Change the bit order of a channel in a parallel bus

NOTE. Serial Bus Channel Type is only available on instruments with an SR-xxxx option.

From the Bus Setup window, select a channel to move to a different bit order position within a parallel bus.

To use
= Select a parallel bus from the Bus list.
m  Click the channel for which you want to change the bit order in the Bus Contains list.

=  Click the Up or Down arrows to change the bit order of the selected channel.

Behavior

= Moves the selected channel towards the MSB (most significant bit) position in the bit order when you click the arrow that
points up.

= Moves the selected channel towards the LSB (least significant bit) position in the bit order when you click the arrow that
points down.

TIP. To quickly remove any channel from the parallel bus, double-click the channel in the Bus List control.

What do you want to do next?
Learn more about bus setups.
Learn about bus configuration.

Learn about digital setups.

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 147



Bus setups

Remove a channel from a parallel bus

From the Bus Setup window, select a channel to remove from a parallel bus.

To use

= Select a parallel bus from the Bus list.
= Click the channel you want to remove from the Bus Contains list.

= Click the Remove button.

Behavior

The instrument removes the channel from the bus and shifts the bit order accordingly.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Select the bus clock source channel

148

From the Bus Setup window, select a bus, select the Parallel bus type, and click Clocked.

To use
= Connect a probe between the instrument and the clock signal in your system under test.
=  Click the Clock Source selection box and select the appropriate channel from the cascading list.
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NOTE. You have the option to add user-defined labels for the analog, reference, bus, and digital sources. Digital sources are
only available on MSO models.

Behavior

The instrument acquires data from the parallel bus only when the signal used as the Clock Source changes logic levels.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Select the bus clock channel polarity

From the Bus Setup window, select a bus, select the Parallel bus type, and click Clocked.

To use

= Connect a probe between the instrument and the clock signal in your system under test.

= Click the Clock Polarity selection box and select from Rising, Falling, or Either.

Clock Polarity
Rising ¥

Behavior

= Rising causes the instrument to acquire data on the rising edge of the signal.

= Falling causes the instrument to acquire data on the falling edge of the signal.

= Either causes the instrument to acquire data on the rising and the falling edges of the signal.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.
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Bus setup control window (Display tab)

Config

150

From the Bus Setup window, select the Display tab.

Overview

Use the Bus Setup Display window to define how the instrument displays data acquired from the selected bus.

To use

m  BuslList

= Bus Components
= Busform Decode
m  Symbol Table

= Packet View

m  Results Table

Behavior
The instrument displays data from the bus based on the selected Bus Components, Busform Decode option, and the symbol file.

For the LIN, FLEXRAY, MIL1553, MIPI DSI-1, MIPI CSI-2, and Custom serial bus, you can also display the decode of the bus in
mixed, Hex, and Binary method.

For the CAN serial bus, you can display the decode of the bus in Hex and Binary.
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For the 8B10B serial bus, you can also display the decode of the bus in Symbol, Character, Data Hex, and Data Binary method.

Data Binary

For the PCle serial bus, you can display the decode of the bus in Symbol, Character Symbol, Character KCode, Data Hex, Data
Binary, Descrambled Hex, and Descrambled Binary. Select the decode from the drop down list.

Symbol
Character Symbol
Character KCode
Data Hex

Data Binary

Descrambled Hex

Descrambled Binary

For the RS232 serial bus, you can also display the decode of the bus in ASCII, Binary, and Hex.
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For the USB serial bus, you can display the decode of the bus in Mixed Hex, Mixed ASCII, Hex, Binary, Packet, and Details. The
speed you select determines the available decodes. Select the decode form the drop down list.

Mixed Hex
Mixed ASCII

Hex

Binary

For the Ethernet serial bus, you can display the decode of the bus in Mixed Hex, Mixed ASCII, Hex, and Binary. Select the
decode form the drop down list.

Mixed Hex
Mixed ASCII

Hex

Binary

What do you want to do next?

Learn about bus setups.

Learn about digital setups.

Learn how to set up digital waveforms.

Learn how to view analog characteristics of a digital waveform.
Learn how to set up a bus.

Learn how to trigger on a bus.

Learn how to track down serial bus anomalies.

Learn how to troubleshoot circuits using a parallel bus.

Learn how to troubleshoot a serial bus.
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Select the bus display view

From the Bus Setup window, select the Display tab.

To use

= Scroll through the Bus list and select the bus to configure.

= Click a + box to display additional views, or click a - box to remove views.

=l B1
Data
=] LMK

=) PHY
8b10b

Bus views may also be added or removed from the display by clicking on the + box or - box in the display. Available views may
include Transaction/transport, link/framing/packets, physical/bytes/symbols, and bit level.

@I , il
Data .
BH@INK — Logicallde | Logical Idle Logeallde Il ] fLogc
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Behavior

= Clicking on a + box displays additional views of a bus.
= Clicking on a - box removes bus views from the display.
What do you want to do next?

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.
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Select the bus decode method

From the Bus Setup window, select the Display tab.

To use
= Scroll through the Bus list and select the bus to configure.
= Click the Busform Decode drop down list and select the method to interpret and display the data from the bus.

Behavior

The instrument displays the busform based on the selected decode method. Available decode methods vary with the selected

bus.

= Hex causes the instrument to decode and display the bus as a hexadecimal value.

= Binary causes the instrument to decode and display the bus as a binary value.

= ASCIl causes the instrument to decode and display the bus as an ASCII value.

= Mixed causes the instrument to decode and display the bus frame and address in decimal. You have the option to display
the data either as a hexadecimal or an ASCI| value. Mixed displays the data type as symbols, and it displays the virtual
channel and word count in decimal. All other fields are displayed in hexadecimal.

Mixed decoding methods like symbol for DT (Data Type MIPI element), decimal for VC (Virtual Channel MIPI element) and
WC (Word Count MIPI element), and hexadecimal for all other fields are available for MIPI DSI-1 serial bus type.
What do you want to do next?

Learn more about bus setups.
Learn about bus configuration.
Learn about digital setups.

Learn about the symbol file format.

Learn to view the bus packets.

View bus packet

NOTE. Serial Bus Channel Type is only available on instruments with option SR-COMP.

From the Bus Setup window, select Serial from the Bus Type list and then select the RS-232 in the Config tab.

To use

= Select the Packet View check box in the Config tab. The bus display shows decoded packet level information on the bus
and displays the value in hexadecimal, binary, or ASCII in the bus waveform.

= Select one of the available options in the End of Packet list.

" Packet View End Of Packet

00k (MUL
OAh (LF)

0Dh (CRY
20h (SF)

FFh
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RS-232 decoding displays a stream of bytes. You can organize the stream into packets with an end-of-packet character.

Select the bus symbol table

NOTE. Symbol tables are only available when a parallel bus is selected.

Symbol files are files of alphanumeric symbol names and associated data values, and are used to map a group value to a text
string. The instrument displays the symbol in place of the numeric value. For example, a symbol file could map an address group
value to a specific bus cycle. This decoding makes it easier to recognize and locate specific numeric values on the bus.

Symbol files must follow a specific format to be compatible with the file reader of the instrument.

From the Bus Setup window, select the Configure tab.

To use

= Scroll through the Bus list <B1-B16> and select the bus to configure.
= Select the Display tab.
= Click the Use Symbol File check box.

= Click the Browse button to locate the file.

Use Symbol File

v (Bronso

NOTE. The instrument looks for decode symbol table files in the C:\Users\[Username]\Tektronix\TekScope\BusDecodeTables
directory.

Behavior

The instrument searches for the numeric value in the symbol table file and displays the corresponding symbol. For example, you
might define a numeric value to display as RESET. If the instrument does not find a symbol assigned to a numeric value, the
numeric value displays.

What do you want to do next?

Learn about the symbol file format.

Learn how to find and open a symbol table file.

See an example of parallel bus values displayed as symbols
Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.
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Symbol file format

156

NOTE. Symbol tables are only available when a parallel bus is selected.

The instrument requires a specific format to be compatible with the instrument reader. The instrument uses a format called TSF,
which is the TLA Symbol Format used with Tektronix logic analyzers.

The file extension is .tsf. You can use any text editor to create the file.

The file contains a TSF header line and lines to define the symbol names and values. White space (blank spaces or tabs)
separates fields on a line. The first few lines of a file are typically comment lines to describe the file.

All lines in the file that begin with a number sign (#) character are treated as comments, unless the very next character is a plus
sign (+). The plus sign signifies a reader directive. The number sign character can also initiate a comment on the end of a symbol
definition. All text between the number sign and the end of the line is treated as a comment and ignored.

A TSF header identifies the file format version to the reader in the instrument. The header also specifies that the file contains
pattern symbols and the number system radices used to specify symbol values.

The next graphic shows an example of a TSF header in a symbol file. The first few lines are comments that describe the file and
are not required as part of the file header.

After the comment lines (if any), the file must contain the TSF header line that starts with the #+ characters and the Version
number. The Version number contains three fields. The first two fields are the file format major and minor version numbers. The
instrument only reads TSF files where the major and minor version number of the file is less than or equal to that of the
instrument reader. The third field denotes minor format changes, which do not impact the file reader.

In the header, the Version number is followed by the word PATTERN.

Next in the header are two radix fields: Display and File. The Display Radix field sets the default radix that will be used to display
the numeric symbol value. This field must be HEX, OCT, DEC, or BIN.

The File Radix field specifies the radix used by the symbol values in the file. The File Radix field must be HEX, OCT, DEC, or
BIN.

I Symbol_file.tsf - Notepad
File Edik Farmat  YWiew Help

# Gresn ACres "
# Proto

#*

#+ version 2.1.0 PATTERM BIM BINM

#*

# symbol Pattern

'

HALT 0010

CalL 010

RESET 1000 #Resets when interrupted

You can create symbol names from ASCII with up to 220 characters. The numeric values must reflect the base specified by the
File Radix field. An X represents a “don't care” value. The number of bits represented by each character depends on the radix.
For a HEX value, each character represents 4 bits. For an OCT value, each character represents 3 bits. For a BIN value, each
character represents 1 bit.
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NOTE. The order of the symbols in the file is important. The instrument scans the list of pattern symbols starting from the top of
the file and displays the first symbol that matches the bits with numeric values (not Xs).

To use

= Create a TSF file with symbols and numeric values.

= Copy the file to the C:\Users\[Username]\Tektronix\TekScope\BusDecodeTables directory on the instrument.
= From the Bus Setup window, select the Config tab and select a bus to decode.

= Inthe Display tab, select the Use Symbol File check box.

= Click the Browse button to locate the file.

Use Symbol File

v (Bronso

Behavior

The instrument searches for the numeric value in the symbol table file and displays the corresponding symbol. If the instrument
does not find the numeric value, there is no symbol and the numeric value displays.

What do you want to do next?

See an example of parallel bus values displayed as symbols.
Learn how to find and open a symbol table file.

Learn more about bus setups.

Learn about bus configuration.

Learn about digital setups.

Opening a bus symbol table file

NOTE. Symbol tables are only available when a parallel bus is selected.

From the Bus Setup window, select the Display tab, and then select the Use Symbol File check box.

To use

1. Click the Browse button to locate the file.

2. Navigate to the file location or select a symbol table file from the dialog box.
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3. Click Open.

%]

Open
Laok in: | = BusDecodeT ables - £ B~

File name: || ﬂ E Open

Files of type: | Symbal table Files [* tsf] | Cancel

Help

il

Behavior

This dialog box opens to the default directory C:\Users\ [Username]\Tektronix\TekScope\BusDecodeTables. If
you saved the file in another directory, you need to copy the file to the C:\Users\[Username]\Tektronix\TekScope
\BusDecodeTables directory, where the instrument expects to find it. When you open a symbol table file, the instrument uses the
values to decode and display bus values to be easier to recognize.

NOTE. The only available file is in TSF format.

What do you want to do next?
Learn about bus symbol tables.
Learn about the format.

See an example of parallel bus values displayed as symbols.
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Using MagniVu

NOTE. The MagniVu feature is available on MSO5000B models and on DPO5000B models with option MSOE..

Select MagniVu in one of the following ways:
= Digital menu.
= Horiz/Acq menu.

= Horiz/Acq > Horizontal/Acquisition Setup and click Acquisition tab.

Overview

Turn on or turn off MagniVu.

To use

Select MagniVu to increase the resolution.

Behavior

MagniVu gives you higher resolution to accurately determine edge placement. This helps you make precise timing

measurements on digital edges. You can see up to 32 times more detail than with normal digital channel sampling. The MagniVu
record is acquired in parallel to the main digital acquisition and is available at any time, running or stopped. MagniVu provides an
ultra high resolution view of your data sampled at a maximum resolution of 60.6 ps for 10,000 points centered around the trigger.

With MagniVu option disabled:
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File | Edit | Vertical | Digital | Horiz/Acq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help \n

i
?_I_I_A_A_.l_‘_‘_l_‘_l_l_l_‘_‘_.

| | ™ Zas1ns He® /ooy 1.0psldiv  10.0GSis 100ps/pt
None Auto Preview
B 200 | 0 o RLA00K
AT 232.002MHz |

IT Time Res: 2.0ns/pt
Man October 01,2010 03

With MagniVu option enabled (the Sample Rate and Resolution values set):

File | Edt | Vertical | Digital | Horiz?cq | Trg | Display | Gursors | Measure | Mask | Math | MyScope | Analyze | Utitties | Heip |

ﬂ. X X 10.0GSis IT 5.0ps/pt
12 Mone  Aulo

i AL 13 aces RLA00K

m D15-D0 IT MagniVu: 60.6ps/pt
™ 33333z | Man  October 01, 2010

Herizontal

Mode Sample Rate Resolution Sample Rate

PR 5.0ps |

Automatic

. A

Digital
Duration Resolution

Scale
[“s0ons ][ soons || [ casips |

Constant Sample Rate
= Manual

Digital Record
Record Length

Lengt .
100000 (b 8250 Positien
. 50.0%
‘L -A

160 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



MagniVu setup

NOTE. The MagniVu record must always contain the trigger. If the trigger point is moved prior to the display region using
Horizontal Delay, then the MagniVu record will not be available. In most of these cases, you can find the digital record by looking
for the digital signal in the upper overview and panning accordingly.

NOTE. You should turn on MagniVu when light gray shading is displayed to indicate the uncertainty of the edge position. If the
shading is not displayed, you do not need to use MagniVu.
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Display control window (Appearance tab)

From the Display menu, select Display Setup.

Overview

Use the Display General tab controls to change the display style, persistence, intensity, format, and interpolation.

For information on the controls, click the buttons.

Appearance

Screen Text

Style
Persistence
Intensity
Format
Interpolation

NOTE. The following screen appears on MSO/DPO5000B Series instruments.

Appearance

Screen Text

Objects

Colors
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What do you want to do next?

Learn about using text with screen displays.

Learn about changing the appearance of objects in the display.

Learn about changing the display colors.

Display control window (Screen text tab)

From the Display menu, select Screen Text, or open the Screen Text tab in the Display control window.

Overview

Use the controls on the Screen Text tab to define text captions that you can add to the instrument display.

L —
L
L
.o
L
L —
L
L

164

To use

You can create up to eight lines of text to provide notes for screen shots, printouts, or for other instrument users.

Click in a text field, 1 through 8.

Click the Text <1-8> button to turn the message text On or Off on the display.

Click the Font button to open the Font dialog box and change the font properties of the text.
Click the Color button to open the Color dialog box and change the color properties of the text.
Click the Clear button to delete the message text. (Text button must be On)

Click Controls button to open the Text Properties control window, where you can define the positioning of the message on
the display.
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Behavior
Click on one of the numbered lines and use the pop-up keyboard to enter up to 64 alphanumeric characters of text per line.

Click Clear to clear the entire text of the selected line. The screen text that you enter is not related to any waveform labels that
you may have created. The waveform labels help you identify waveforms on the screen, while the screen text is intended to
provide information or notes for screen shots or printouts.

TIP. Position the text on the screen by clicking and dragging the text to the desired location on the graticule.

What do you want to do next?

Learn about defining screen text properties.

Learn about changing the overall display appearance.
Learn about changing the display colors.

Learn about changing the appearance of objects in the display.

Text properties control window

From the Display menu, select Display Setup; then open the Screen Text tab and click the Controls button.

Overview

Use the Text Properties control window to position text to specific locations on the graticule.

Text Properties i
Screen Text LA

et v | Qo)

To use

Select the line of text from the Screen Text drop-down list; then use the X Pos and Y Pos controls to define the location of the
text on the graticule.

Behavior

The text from the drop-down list is the text you defined under the Screen Text tab of the Display control window.

The units for the position controls are in pixels. The minimum values are 1 for both X and Y positions. The maximum X value is
450; the maximum Y value is 390. The origin of the X position is the left vertical graticule boundary, while the origin of the Y
position is the upper horizontal graticule boundary.

Setup opens the Display control window with the Screen Text tab selected. Click Setup to enter new lines of text.

TIP. You can also position the text on the screen by clicking and dragging it to the desired location.

What do you want to do next?
Learn about using text with screen displays.
Learn about changing the overall display appearance.

Learn about changing the appearance of objects in the display.
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Learn about changing the display colors.

Display control window (Objects tab)

From the Display menu, select Objects, or open the Objects tab in the Display control window.

Overview

Use the Objects tab controls to change the appearance of objects on the oscilloscope display.
For information on the controls, click the buttons.

= Graticule Style

m  Trigger Level Marker

Appearance

Screen Text

Objects

Colors

To use

= Click the Date/Time button to show the current date and time on the graticule.
= Click the Trigger T button to turn this display marker on and off.

What do you want to do next?

Learn about changing the overall display appearance.

Learn about changing the display colors.

Learn about using text with screen displays.
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Trigger T marker

=

PR O

Display control window (Colors tab)
From the Display menu, select Colors, or open the Colors tab in the Display control window.

Overview

Use the controls on the Colors tab to change waveform color palettes. You can define colors for the live, math, and reference
waveforms.

If you are using Waveform Database acquisition mode, select the FastAcg/WfmDB Palette. For all other acquisition modes, use
the Record View Palette.

For information on the controls, click the buttons.
= Palette

m  Reference Color

=  Math Color

Display
Record View Palette FastAcq/Wfm DB Palette

Normal Temp Normal Temp

™ - -

| | — —

Gray User

What do you want to do next?

Learn about changing the overall display appearance.

Learn about changing the appearance of objects in the display.
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Learn about using text with screen displays.

Display persistence

From the Display menu, select Display Setup; then open the Appearance tab.

To use
Click one of the buttons to select the display persistence.

= Click Infinite (persistence) to continuously accumulate record points on the waveform until you change one of the acquisition
display settings.

= Click Variable; then click in the Time entry box and use the multipurpose knobs to set the persistence time.
= Click Reset to clear the persistence.

= Click the Controls to activate the Persistence Control window.

Persistence
Off
Infinite

(—

Variable

(00

Behavior
= Use infinite persistence for displaying record points that may occur outside the normal acquisition envelope.

= Use Variable to accumulate record points on the waveform for a specified time interval. Each record point decays
independently according to the time interval.

= [fyou click Off, the waveform record points appear for the current acquisition only.

. TIP. Use the Display menu Display Persistence submenu or right-click in the graticule and select Display Persistence from
e the shortcut menu to directly access the persistence options.

What do you want to do next?
Learn about changing the display colors.
Learn about using text with screen displays.

Learn about changing the appearance of objects in the display.
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Select the display format

From the Display menu, select Display Setup; then open the Appearance tab.

To use

Click one of the buttons to select the display format.

Behavior

YT format is the conventional oscilloscope format:
= Amplitude appears on the vertical axis as the signal varies over time on the horizontal axis.

= When you set the vertical position to center the display in YT format, the XY display is at center screen, and each division of
display in YT mode produces a division of display in XY mode.

XY format plots the amplitude of one waveform against the amplitude of another waveform on a point-by-point basis:

=  This format is useful for showing the relationship between two signals, such as current and voltage waveforms that combine
to form an |-V characteristic.

= When using this format, waveforms appear according to their channel pairings. XY format is a dot-only display, although it
can have persistence.

= The Vector style selection has no affect when you using XY format.

= When using this format, the horizontal scale continues to control the time base and the horizontal position continues to
control the portion of the waveform that is shown.

= Vectors and Intensified Samples selections are not available when using the XY Display Format.

XYZ format compares the voltage levels of the X and Y channel waveform records point-by-point, as in XY format. The displayed
waveform intensity is modulated by the Z channel waveform record. Refer to the table below for channel assignments. XYZ
format is not available on instruments with an ATI channel.

X-Axis input Y-Axis input Z-Axis input
Ch1 Ch2 Ch3

A -5.0 division signal, including position and offset, on the Z channel produces a blank screen; a +5.0 division signal produces full
intensity.

NOTE. Selecting YT or XY only affects the display. The Horizontal, Vertical, and Position knobs (and menus) control the same
parameters except in the Fast Acquisition XY format where the horizontal scale setting is not used.
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TIP. Use the Display menu Display Format submenu to directly access the format types.

What do you want to do next?
Learn about changing the display colors.
Learn about using text with screen displays.

Learn about changing the appearance of objects in the display.

XY format pairs

When you use the XY display format, channel and reference waveforms are assigned to the axis indicated in the following table.

XY Pair X Axis Y Axis
Ch1andCh2 Ch1 Ch2
Ch3andCh4 Ch3 Ch4
Ref 1 and Ref 2 Ref 1 Ref 2
Ref 3 and Ref 4 Ref 3 Ref4

On instruments with an ATI channel, channel waveformas ar assigned to the axis indicated in the following table.

XY Pair X Axis Y Axis
Ch1andCh3 Ch1 Ch3

If you only display one source when you enter the XY format, the instrument automatically turns on the other source waveform to
complete the XY pair.

NOTE. You cannot display math waveforms in XY format. You cannot display logic waveforms in XY or XYZ format.

Set the waveform intensity

From the Display menu, select Display Setup; then open the Appearance tab.

To use

= Click in the Record View entry box and use a multipurpose knob to adjust the intensity of live waveforms, except when using
Fast Acquisition or Waveform Database acquisition mode.

Record View

759%
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= Click in the FastAcq/WfmDB entry box and use a multipurpose knob to adjust the intensity of live waveforms when using
Fast Acquisition or Waveform Database acquisition mode.

FastAcq /WimDB

7%

NOTE. Backlight control option is available only on MSO/DPO5000B and DPO7000C Series instruments.

= Click in the Backlight list box and use the multipurpose knob to adjust the intensity of the backlight to the required option.

Backlight
Loy b
Medium
High

What do you want to do next?
Learn about using text with screen displays.
Learn about changing the appearance of objects in the display.

Learn about changing the display colors.

Select the waveform interpolation

From the Display menu, select Display Setup; then open the General tab.

To use

Click one of the buttons to select the interpolation that best displays the waveforms. Interpolation globally affects all displayed
waveforms.

Interpolation

&
-
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Behavior

The instrument interpolates waveforms in Zoom mode when there is less than one sample for each pixel column. These
functions are performed on the acquired data as compared to the displayed data.

= Click Sin(x)/x to compute record points along a curve between the actual acquired samples. This form of interpolation is
useful when acquiring rounded waveforms such as sine waves. It is good for general-purpose uses but may introduce
overshoot or undershoot in signals with fast rise times. This interpolation is also useful for looking at high-frequency signals,
especially where the frequency components are just below the Nyquist frequency.

= Click Linear to compute record points between actual acquired samples using a straight-line fit. This interpolation is useful
for measuring waveforms with fast rise times, such as pulse trains.

_ TIP. Use the Display menu Waveform Interpolation submenu to directly access the interpolation options. You may want to
= set the display style so that the real samples are intensified and interpolated samples are dimmed.

What do you want to do next?

Learn about using text with screen displays.

Learn about changing the appearance of objects in the display.
Learn about changing the display colors.

Nyquist frequency

The highest frequency that any digital oscilloscope can measure without errors is one-half of the sample rate or frequency. This
frequency is called the Nyquist frequency.

The FFT waveform displays the input signal frequency components from DC (0 Hz) to the Nyquist frequency.

Select the graticule style
From the Display menu, select Objects, or open the Objects tab in the Display control window.

To use

Click one of the buttons to select the graticule (display grid) style.

Graticule Style

Full Frame Solid

()

Cross Hair IRE

(==

Grid mv

() (=
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Behavior

Full provides a grid, cross hairs, and frame on the instrument display. Use Full to make quick estimates of waveform
parameters.

Cross Hair shows cross hairs and a frame on the instrument display. This style is useful for making quick estimates of
waveforms while leaving more room on the display for automatic readouts and other data.

Grid shows a frame and a grid on the instrument display. This style is useful for making quick, full-screen measurements
with cursors and automatic readouts when cross hairs are not needed.

Frame shows only a frame on the instrument display. This style is useful with automatic readouts and other screen text
when other display features are not needed.

Use IRE if you are working with NTSC video signals. The instrument sets the graticule to accommodate the vertical position
and scale of the signal.

Use mV if you are working with video signals other than NTSC. The instrument sets the graticule to accommodate the
vertical position and scale of the signal.

Solid is similar to Full, but the grid, cross hairs, and frame are drawn using solid lines.

TIP. Use the Display menu Graticule Style submenu to directly access the graticule style options.

What do you want to do next?

Learn about changing the overall display appearance.

Learn about changing the display colors.

Learn about using text with screen displays.

Define the color palette

From the Display menu, select Colors, or open the Colors tab in the Display control window.
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To use
Click the buttons to define the color for displayed waveforms.

= Use the buttons under FastAcq/WfmDB Palette to define the color for live waveforms when using Waveform Database
acquisition mode.

= For some models, click the Edit button to activate the Display Palette, where you can customize a waveform color.

Record View Palette FastAcq/WfmDB Palette
Normal Temp Normal Temp
™ - - ™
Green Spectral Green Spectral
- - - -
Gray User Gray User

(S —

TIP. Use the Display menu Record View Palette or the WfmDB Palette submenu to directly access the color palettes.

Behavior

= Click Normal to define hues and lightness levels for best overall viewing. The color of each channel waveform matches the
color of the corresponding front-panel vertical SCALE knob.

m  Click Spectral (Spectral Grading) to define areas of the waveform with the highest sample density appear in blue shades
while the areas of lowest sample density appear in red shades.

= Click Temp (Temperature Grading) to define areas of the waveform with the highest sample density appear in warmer
colors (red shades) while the areas of lowest sample density appear in cooler colors (blue shades).

= Click Gray (Monochrome Gray) to define waveforms in shades of gray. Areas of the waveform with the highest sample
density appear in lighter gray shades while the areas of lowest sample density appear in darker gray shades.

= Click Green (Monochrome Green) to define waveforms in shades of green. Areas of the waveform with the highest sample
density appear in lighter green shades while the areas of lowest sample density appear in darker green shades.

= Click User to display a color that you have previously defined with the User Palette.

TIP. The Green palette simulates the display of an analog oscilloscope.

What do you want to do next?
Learn about changing the overall display appearance.
Learn about changing the appearance of objects in the display.

Learn about using text with screen displays.
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Remote operation

Remote desktop connection

You can find the network setup program in the Windows Start menu. Either select All Programs > Accessories > Remote Desktop
Connection, or select Programs > Accessories > Communications > Remote Desktop Connection.
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Horizontal-Acquisition control window (Horizontal tab)

From the Horiz/Acq menu, select Horizontal/Acquisition Setup; then open the Horizontal tab.

Overview

The Horizontal control window manages the horizontal parameters of waveforms. The controls in the Horizontal tab are common
to all channels.

Use the Horizontal tab to set up the horizontal mode and to adjust the horizontal scale. Normally, the horizontal axis displays time
information. However, in some cases, the horizontal axis can represent frequency rather than time.

NOTE. This document is for more than one instrument. Your instrument, or instrument setup, may not include some of these
features.

For information on the controls, click the buttons.

= Mode
= Controls
= Readouts

m  Delay Mode
= Horiz Zoom
m  ExtRef

In the following two screens, Digital Sample Rate, Digital Resolution, and Digital Record Length only appear on MSO series
instrument.

Horizontal

Delay

c—'—. |

Horiz Delay Ref Point

[ 0os [ 50.0%
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Horizontal

Horizontal
o 10.06S/s 500MS/s
Acquisition -] e

(]
. AR,

I 1
50.0%

What do you want to do next?
Learn more about the Horizontal Setup controls.

Learn about the Acquisition Setup controls

Set record length limit

From the Horiz /Acq menu, select Horizontal/Acquisition Setup; then click Record Length Limit.

To use
= Use the Record Length Limit entry box to set the maximum record length.
= Use the Max button to set the record length limit to its maximum value.

= Use the Min button to set the record length limit to its minimum value.

To increase the update rate, lower the record length limit. To enable higher sample rates or digital filtering at slower horizontal
scales, increase the record length limit.

What do you want to do next?
Learn more about the Horizontal Setup controls.

Learn about the Acquisition Setup controls
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Horizontal digital control window

NOTE. The Horizontal Digital control window is only available when a parallel bus is selected on MSO models and on DPO5000B
models with option MSOE installed, and DPO70000DX instruments with option MSOU installed.

From the Horiz /Acq menu, you can view the Digital Sample Rate and Digital Resolution of logic waveforms. The values track the
sample rate and resolution of the analog system.

To use
= Use the Sample Rate and Scale entry boxes to set the Digital Sample Rate and the Digital Resolution.

The following screen is captured on MSO70000C/DX Series instruments:

The following screen is captured on MSO/DPO5000B Series instruments:

What do you want to do next?

Learn more about the Horizontal Setup controls.

Learn about the Acquisition Setup controls.
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Horizontal Position-Scale control window

From the Horiz /Acq menu, select Position/Scale.

Overview

Use the Horizontal control window to set the horizontal position and scale of displayed waveforms.
For information on the controls, click the buttons.

= Delay Mode

= Position

= Scale

To use

= Click the Delay Mode button to toggle the horizontal delay on.

Behavior

You can use this control window to turn on horizontal delay so the acquisition window can be focused on events that occur at a
fixed delay after the trigger point.

NOTE. The dedicated Horizontal controls on the front panel also perform the same functions.

What do you want to do next?

Learn more about the Horizontal Position controls.
Learn more about the Horizontal Scale controls.
Learn more about the Horizontal Delay Mode.

Learn more about the Horizontal controls.
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Horizontal Position-Scale control window with delay mode on

From the Horiz /Acq menu, select Position/Scale.

Overview

Use the Horizontal control window to set the horizontal delay and the horizontal scale of the displayed waveforms when the
horizontal delay is on.

For information on the controls, click the buttons.
= Delay Mode
= Horiz Delay

= Scale

Harizental Horiz
s e o

To use

= Click the Delay Mode button to toggle the horizontal delay on or off.

Behavior

You can use this control window to turn on horizontal delay so the acquisition window can be focused on events that occur at a
fixed delay after the trigger point.

NOTE. The dedicated Horizontal controls on the front panel also perform the same functions.

What do you want to do next?
Learn more about the Horizontal Delay Mode.
Learn more about the Horizontal Scale controls.

Learn more about the Horizontal controls.
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Horizontal-Acquisition control window (Acquisition tab)

From the Horiz /Acq menu, select Horizontal/Acquisition Setup; then open the Acquisition tab.

Overview

Use the Acquisition tab to set the acquisition parameters for all live waveforms. The Acquisition controls are common to all
channels. This means that you cannot acquire in Sample mode on channel 1 while channel 2 acquires in Envelope mode.

NOTE. This document is for more than one instrument. Your instrument, or instrument setup, may not include some of these
features.

To use

For information on the controls, click the buttons.
= Acquisition Mode

= ENOB
= FastAcq
= Roll Mode

= Sampling Modes
m  FastFrame
= ExtRef

Horizontal

Homzomtal

Accpasition
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The following screen appears on MSO/DPO5000B Series instruments:

Acquisition

Horizontal
Acquisition O ) (o
bl

Behavior

Acquisition is the process of sampling the analog input signal, digitizing the signal to convert it into digital data, and then
assembling the signal information into a waveform record. The instrument creates a digital representation of the input signal by
sampling the voltage level of the signal at regular time intervals. The sampled and digitized points are stored in memory along
with the corresponding timing information. The instrument uses the digital representation of the signal for display, measurements,
or for further processing.

Use the controls on this tab to define the sampling method, the acquisition mode, turn Fast Acquisitions on or off, and activate an
external reference.

On MSO5000B models and DPO5000B models with option MSOE, you can turn on or turn off MagniVu.

What do you want to do next?

Learn about Acquisition modes.

Learn about MagniVu.

Autoset

From the Horiz/Acq menu, select Autoset or push the front panel Autoset button.

Overview

Use Autoset to automatically set up the front-panel controls based on the characteristics of the input signal. This is much faster
and easier than manually setting up the controls.

Autoset

-

Autoset may change the vertical position to place the waveform appropriately on screen. The instrument always sets vertical
offsetto O V.
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To use

If you use Autoset when one or more channels are displayed, the instrument selects the lowest numbered channel for horizontal
scaling and triggering. The instrument individually scales all displayed vertical channels. If you use Autoset with no vertical
channels displayed, the instrument turns on and scales channel 1.

The Autoset Undo button opens in a control window after the instrument completes the operation. Click this button to undo only
the parameters adjusted by the last Autoset.

NOTE. The Autoset Undo control window remains on the screen until you open another control window. After Autoset Undo
closes, you can still undo the last Autoset by selecting the Undo Last Autoset command from the Edit menu or the Horiz/Acq
menu. Although the last Autoset is immediately undone, the Autoset Undo control window does not open again.

m  Select User Preferences from the Utilities menu to display the Prompt Before Action window.

= Click Autoset to toggle between Off and On. Off immediately performs an Autoset when the Autoset button is pushed. On
displays a prompt when the Autoset button is pushed.

= Click Close to save your selection.

The following table lists the Autoset default settings.

Control

Changed by Autoset to

Selected Channel

Last channel selected

Acquisition Mode Sample

Run/Stop Run

Deskew, Channel/Probe Unchanged

Display Style Vectors

Display Intensity—Record View If less than 50%, set to 75%
Display Format YT

Horizontal Position

Centered within the graticule window

Graticule Setting

Unchanged

Horizontal Scale

As determined by the signal frequency, or 100 us/div

Record Length and Sample Rate

When a new time per division is calculated, the sample rate
changes to maintain the current record length. If the sample
rate cannot be changed because of hardware limitations, the
sample rate is set to maximum while the record length is
reduced to maintain the time per division.

Trigger Position Delay Off

Trigger A >B Sequence A Only

Main Trigger Type Edge

Trigger Source Numerically lowest displayed channel (the selected channel)
Trigger Level 50% of selected channel amplitude

Trigger Slope Positive

Trigger Coupling DC

Trigger Holdoff

Minimum setting

Vertical Scale

As determined by the signal level

Vertical Position

As determined by the number of active channels

Vertical Coupling

DC unless AC was previously set. AC remains unchanged.
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Control Changed by Autoset to
Vertical Bandwidth Full

Vertical Offset 0 volts

Zoom Off

Set autoset preferences
From the Utilities menu, select User Preferences and the Prompts tab.

Overview

You can set the instrument to display a prompt asking you to confirm the requested action before applying the Autoset function.

To use
Select User Preferences from the Utilities menu to display the Prompt Before Action window.

= Click Autoset to toggle between Off and On. Off immediately performs an Autoset when the Autoset button is pushed. On
displays a prompt when the Autoset button is pushed.

= Click Close to save your selection.

Undo an autoset

Press Autoset on the instrument front panel to undo the last autoset operation.

Overview

The Autoset Undo window opens automatically following an autoset. Use this control to undo the last autoset operation.

mplete.
o return ko previ
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To use

= Click Undo. Only the parameters set by the last autoset are undone. The settings you have changed since the last autoset
(that are not controlled by Autoset) remain unchanged.

= Click OK to close the window and proceed without an Undo.

Behavior

The Autoset Undo window remains open until you click Undo or OK. After the Autoset Undo window closes, you can still undo the
last autoset by selecting Undo Last Autoset from the Edit or Horiz/Acq menus; the last autoset is immediately undone but the
Autoset Undo control window does not open again.

To suppress the AutoSet Undo window following an autoset, do the following:

1. From the Utilities menu, select User Preferences.

2. Open the Prompts tab.

3. Under Prompt user before performing requested action, toggle the Autoset Undo button to Off.
What do you want to do next?

Learn about Autoset.

Enable enhanced effective number of bits

186

From the Horiz /Acq menu, select Horizontal/Acquisition Setup, and then select the Acquisition tab.

Overview

Use this control to turn the Enhanced Effective Number of Bits (ENOB) on or off to optimize waveform detail.

Enhanced Effective 0,

V' Number of Bits (ENOB)

To use

1. Click the Enhanced Effective Number of Bits check box to turn ENOB On or Off. You will find this control in the
Acquisitions tab of the Horizontal/Acquisition control window,

Behavior

Enhanced Effective Number of Bits enables interleave correction DSP that improves the effective number of bits. This control is
only available in some instrument models. This control is not available in Hi Res mode.

When Enhanced Effective Number of Bits is enabled, EB* is displayed in the horizontal/acquisition readout.
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Enable fast acquisitions
From the Horiz /Acq menu, select Fast Acquisitions, or press the front panel Fast/Acq button.

Overview

Use these controls to turn the Fast Acquisition feature on or off and to optimize waveform detail.

To use

1. Click the Fast Acq button to turn Fast Acquisitions On or Off. You will also find this control in the Acquisitions tab of the
Horizontal/Acquisition control window,

2. Click the option boxes to optimize acquisitions for your measurement: Capturing Details with Higher Sample Rate enhances
waveforms detail, Capturing Rare Events with More acquisitions provides the fastest update rate.

NOTE. The options Capturing Details with higher sample rate and Capturing rare events with more acquisitions are not
available on MSO/DPO5000B Series instruments.

Behavior

Fast Acquisitions mode keeps the dead time between acquisitions very short. This improves the chances of acquiring infrequent
events. When Fast Acquisitions are turned on, the front-panel FastAcq button is lighted.

If Fast Acquisitions mode is on and you attempt to activate a feature that conflicts with this mode, Fast Acquisitions mode will be
inhibited. When the conflicting feature is turned off, in most cases, Fast Acquisitions will resume.

What do you want to do next?

Learn about Roll mode.
Dead time

Dead time is the time that the instrument requires to process an acquisition.
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The instrument cannot acquire any new data until the previous data has been processed. If dead time is long, the instrument can
miss acquiring infrequent events.
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Start and stop waveform acquisitions

From the Horiz/Acq menu, select Run/Stop.

Overview

Use the Run/Stop control window to start and stop waveform acquisition.

RuniStap

- 7 =

To use

= Click Run/Stop to toggle waveform acquisition. (You can also press the front panel Run/Stop button.)
= Click Single Sequence to complete a single acquisition sequence.

m  Click Force Trigger to immediately start acquiring waveform data without a valid trigger event.

Behavior
These controls operate identically to the front-panel controls.

=  Click Run/Stop once to stop waveform acquisition. The Status readout at the top of the graticule changes from Running to
Stopped and shows the number of acquisitions. Click Run/Stop again to resume waveform acquisition.

= Click Single Sequence to provide a single sequence of acquisitions each time you click the button. When Single Sequence
is enabled, the front-panel single sequence (Single) button is lighted.

= In Sample, Peak Detect, or Hi Res acquisition modes, the instrument acquires waveform records with the first valid trigger
event and then stops. In Average or Envelope acquisition modes, the instrument makes the specified number of acquisitions
to complete the averaging or enveloping task.

= In Waveform Database mode, the instrument acquires and displays a waveform that is the accumulation of several
acquisitions. In addition to time and amplitude, the waveform displays a count of the number of times a specific sample point
has been acquired.

= When you click Single Sequence (or press the Single button) in Equivalent Time mode, the instrument continues to
recognize trigger events and acquires samples until the waveform record is filled.

= Click Force Trigger once to acquire a waveform record without a trigger event. Forcing a trigger is useful when the input
signal does not contain a valid trigger. The instrument recognizes and acts upon the forced trigger even when you click the
button before the end of the pretrigger holdoff. The button has no effect when acquisitions are stopped.

What do you want to do next?
Go to the Horizontal/Acquisition control window.
Return to the Acquisition Setup control window.

Return to the Trigger Setup control window.
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Enable roll mode

From the Horiz /Acq menu, select Roll Mode Auto, or click Roll Mode in the Acquisition tab of the Horizontal/Acquisition control
window.
Overview

Use these controls to turn Roll Mode on or off.
Rl Hsln

Roll mode lets you see acquired data without waiting for the acquisition of a complete waveform record. It gives you immediate
feedback. For slow time base settings, Roll mode provides a rolling display similar to a strip-chart recorder.

To use

= The resolution appears near the lower-right corner of the graticule and is controlled by the Resolution knob.

= Use Untriggered Roll Mode to continuously observe a slow process. Apply math and measurement operations after you stop
the acquisition.

= When Roll mode is on, the Acquisition Status Indicator Readout displays Roll.

Behavior

When using Roll mode, you do not have to wait for slow acquisitions to fill the display. When Roll mode is enabled, the
instrument displays newly acquired data points at the right edge of the display while moving the older waveform data points to the
left.

Using single sequence with roll mode causes the acquisition to automatically stop after a complete waveform record is acquired.
Roll mode is useful when observing a slow process where you always want to see the most recent view of that process. Roll
mode with single sequence is useful to save data for later viewing. For example, at 20 seconds per division and 30 K record
length, there are 12,000 seconds of acquired data points.

The maximum record length where Roll mode is allowed is 10 M.
What do you want to do next?
Learn how Roll mode interacts with other instrument settings.

Learn about Equivalent Time mode.
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Select a sampling mode

From the Horiz /Acq menu, select Sampling Modes, or select a sampling Mode in the Acquisition tab of the Horizontal/Acquisition
control window.
To use

To enable a sampling mode, click one of the Sampling Modes button.

Samgling Modes
Haal Time

)
@
&

= InReal Time, the instrument acquires all the points in a waveform record after one trigger event.

= InInterpolated time, the instrument interpolates between the samples it acquires when it cannot acquire all the real samples
it needs to fill up its waveform record after one trigger event. The instrument can interpolate either as part of an acquisition
or as part of the zoom/display behavior.

= InEquivalent time, the instrument uses multiple trigger events to fill all the points in its waveform record. Equivalent time
sampling begins when the time base setting (horizontal scale) is too fast for the instrument to acquire all the points in a
waveform in one trigger event.

NOTE. In real-time sampling, the instrument digitizes all of the points it acquires after one trigger event. Always use real-time or
interpolated sampling to capture single-shot or transient events.

Equivalent time sampling mode is not available on DPO70000SX instruments in multiscope mode.

Behavior

Equivalent Time mode lets you accurately acquire repetitive waveforms at sample rates much higher than the base analog-to-
digital converter sample rate. Equivalent time sampling is generally not useful for acquiring time-varying, random, or single-shot
events.

The instrument takes a few samples with each trigger event and eventually obtains enough samples to construct a waveform
record. The instrument takes samples independent of the trigger position and displays them based on the time difference
between the sample and the trigger. You should only use Equivalent Time mode on repetitive signals.
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1st Acquisition Cycle J-I

2nd Acquisition Cycle

Ird Acquisition Cycle

mth Acquisition Cycle

Horizontal and acquisition setups

The sampling speeds and the number of channels you choose affect the mode the instrument uses to sample waveforms. The
instrument always uses real-time sampling at slower time base settings; faster time settings force the instrument to switch from

real-time sampling to equivalent-time sampling.

The following tables show the time base setting(s) at which the switch from real-time sampling (RT) to equivalent-time sampling

(ET) occurs for your instrument.

Sampling mode selection DPO7354C, DPO7254C, and DPO7104C with Option 2SR

Channels on 1 2 3ord
Time base =100 ps/pt RT RT RT
50 ps/pt RT RT ET
25 psipt RT ET ET
<25 ps/pt ET ET ET
Channels on 1 2 3ord
Time base=200 ps/pt RT RT RT
100 ps/pt RT RT ET
50 ps/pt RT ET ET
<50 ps/pt ET ET ET
Channels on 1 2 3ord
Time base=400 ps/pt RT RT RT
200 ps/pt RT RT ET
100 ps/pt RT ET ET
<100 ps/pt ET ET ET
Channels on 1 2 3ord
Time base=40 ps/pt RT RT RT
<20 ps/pt ETNT ET/NT ETNT
Channels on 1 2 3ord
Time base =20 ns/div RT ET RT

10 ns/div ETNT ETIT ETNT
Channels on 1 2 3ord
Time base =20 ns/div RT RT RT
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Sampling mode selection DPO7354C, DP0O7254C, and DPO7104C with Option 2SR
10 ns/div RT RT ET
<5 ns/div ETNT ETIT ETIT

The type of equivalent-time sampling the instrument uses is called random equivalent-time sampling. Although it takes the
samples sequentially in time, it takes them randomly with respect to the trigger. Random sampling occurs because the instrument
sample clock runs asynchronously with respect to the input signal and the signal trigger. The instrument takes samples
independently of the trigger position and displays them based on the time difference between the sample and the trigger.

What do you want to do next?
Go to the Horizontal Setup control window.

Return to the Acquisition Setup control window.

Set the resolution

From the Horiz /Acq menu, select Resolution.

Overview

Use the Resolution control window to select the number of samples per division for all acquired waveforms.

Resolution o
D atinn Sample Rate Hesohtion Record Length
10

To use

Click in the Record Length control box and use the multipurpose knob or keypad to change the setting.

Behavior
The Duration, Sample Rate, and Resolution controls are readouts only. Their settings are impacted by other controls.
= Duration specifies the time across the 10-division screen.

= Sample Rate specifies the number of samples per second that will be acquired for each waveform. The faster the sample
rate, the more accurately the instrument can represent fine details in a fast signal.

= Resolution is similar to the acquisition interval. It can be thought of as the time between sample points. In most cases, the
acquisition interval is the same as the resolution.

= Record Length specifies the total number of samples in the waveform acquisition. The maximum record length depends on
the amount of memory in the instrument. Because the instrument can only store a finite number of waveform data points,
there is a trade-off between the waveform details and the record length. You can acquire either a detailed picture of a
waveform for a shorter period of time or a less detailed picture for a longer period of time.

What do you want to do next?
Learn about the Horizontal Setup control window.

Learn about the Acquisition Setup control window.
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Select the acquisition mode

From the Horiz /Acq menu, highlight Acquisition Mode; then select Mode.

Overview

The acquisition mode determines how the waveform data points are produced from the sampled data.

Acquisition Sample Pk Detect

To use
Select the acquisition mode by clicking the appropriate button.
= [f you use Average or Envelope mode, select the number of waveforms for that mode using the multipurpose knob.

= [f you use Waveform Database mode, select the number of samples using the multipurpose knob.

Behavior

A single waveform data point can be made up of several sequentially acquired data points. The waveform data points can also
be created from a composite of sampled data taken from multiple acquisitions.

= Sample mode acquisition creates a record point by saving one or more samples during each acquisition interval. Sample
mode is the default acquisition mode. The instrument does no post processing of the acquired samples in this mode.

= Pk Detect (Peak Detect) acquisition alternates between saving the highest sample in one acquisition interval and the lowest
sample in the next acquisition interval. Peak Detect mode only works with real-time, noninterpolated sampling.

= HiRes (High Resolution) acquisition averages all samples taken during an acquisition interval to create a record point. This
average results in a higher-resolution, lower-bandwidth waveform. This mode only works with real-time, noninterpolated
sampling.

= Envelope acquisition acquires and displays a waveform record that shows the extremes in variations over several
acquisitions. The instrument saves the highest and lowest values in two adjacent intervals similar to the Peak Detect mode.
Unlike Peak Detect mode, the peaks are gathered over many trigger events.

= Average acquisition acquires and displays a waveform record that is the average result of several acquisitions. This mode
reduces random noise. Use the multipurpose knob to specify the number of waveforms that you want to average.

After each trigger event, the instrument acquires data and then compares the minimum and maximum values from the current
acquisition with those stored from the previous acquisition. The final display shows the most extreme values for all the
acquisitions for each point in the waveform record.

= WfmDB (Waveform Database) acquisition acquires and displays a waveform that is the accumulation of several
acquisitions. In addition to time and amplitude, the waveform displays a count of the number of times a specific sample point
has been acquired. The value at each point on the waveform is a counter that reflects the hit intensity. The instrument
acquires data after each trigger event using Sample mode. It then determines the location of each sample point and
accumulates it with shared data from previous acquisitions. This is the only mode that can be used when doing mask testing
with a optical standard. Fast Acq is inhibited in Waveform Database mode.

What do you want to do next?

Learn about the Horizontal Setup control window.

Learn about the Acquisition Setup control window.
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Acquisition interval

The acquisition interval is the time between sample points. For mathematical purposes, it is the time covered by the waveform
record divided by the record length.

FastFrame control windows

From the Horiz /Acq menu, select FastFrame Setup.

Overview

Use the FastFrame control windows to capture and view a series of triggered acquisitions without wasting acquisition memory on
the dead time between the trigger events.

NOTE. On DPO70000SX instruments, FastFrame is not available in multiscope mode.

For information on the controls, click the buttons.

= Setup
] View
= Analyze

1000

Behavior

FastFrame mode combines multiple acquisitions into one large data record. By carefully defining the trigger conditions, you can
use FastFrame to capture only multiple events of the waveform that you are interested in. Each captured event is stored
sequentially in its own frame. The frames are in the order they were captured.

FastFrame mode lets you jump to and view the desired frame. Time Stamps can display the absolute trigger time for a specific
frame and the relative time between triggers of two specified frames. FastFrame lets you compare different waveforms. Math is
performed on each frame.

FastFrame provides the following features:

= Measure time between triggered acquisitions using time stamps in Sample, Peak Detect, and Hi Res mode.
= Save and recall FastFrame waveforms.

= Display waveforms in YT mode.

= Apply math functions to FastFrame waveforms.
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=  Confine automatic measurements only to the displayed frame.
= Overlay multiple frames for easy comparison.
FastFrame is not compatible with the following features or modes:

= Equivalent Time

Histograms

Fast Acquisitions

Average

Envelope

What do you want to do next?

Learn about the frame setup controls.

Learn more about the Selected Frame controls.

Learn about the reference frame and time stamps.

Learn how to set up the instrument for FastFrame operation.
Learn some tips for using FastFrame.

FastFrame acquisitions
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Dead time

Dead time is the time that the instrument requires to process an acquisition.
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The instrument cannot acquire any new data until the previous data has been processed. If dead time is long, the instrument can
miss acquiring infrequent events.

Frame

A frame is a segment of the entire data record. When used with FastFrame, each segment contains all of the data of a single
acquisition. Each captured event is stored sequentially in its own frame. Frames appear in the order they were captured.

Time stamps

Time stamps are a convenient way of measuring the time between triggers when using FastFrame.
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Set up zoom

From the Vertical or Horiz/Acg menu, select Zoom Setup.

Overview

Use these control windows to define the overall settings of the Zoom controls.

Zoom 1 Setup

Lock and
Scroll

To use

= Click the Zoom <1-4> tabs to set up each zoom area. The controls under each tab apply only to that zoom area. Click the
Display On to turn on the display of that area. (MultiView Zoom must also be turned on to display any of the zoom areas.)

=  Click in the Zoom Source entry box, and then use the drop-down list to select a source for the zoomed area.

= Click the Show/Hide Waveforms button to open the Show/Hide Waveforms dialog box; here you can identify waveforms you
do not want to display in the selected zoom area.

= Click the Zoom button On to turn on Zoom. You can also toggle Zoom on and off with the MultiView Zoom button on the
front panel.

m  Click the Ch <1-4> entry box, and then use the drop-down list to select which waveform, (Ch <1- 4>, Math <1-4>, or Ref
<1-4>), the Vertical Position and Factor controls adjust.

= Click in the Position and Factor entry boxes, and then use the controls to change the position and factor (or scale) in the
Zoom area. They can be adjusted with the multipurpose knobs. To reset the Position and Factor controls, click Reset.

= Click the Graticule Size down arrow and select the size of the Acquisition and Zoom windows from the drop-down list. Select
80-20 to allocate 80% of the available display for the zoomed graticule and 20% for the acquisition window. Select 50-50 to
allocate half of the available display for the zoomed graticule and half of the available display for the acquisition window.
Select Full to use the entire display for the zoomed graticule.

= Click the Lock and Scroll tab to scroll the zoomed area(s). To scroll a single zoomed area, select the zoom area (1-4), and
then click an Auto Scroll button. You can also set the scroll speed. To scroll multiple zoomed areas simultaneously, click
Lock, and then click the zoomed areas (1-4) you want to scroll through. This locks the zoomed areas in their relative
horizontal positions.

o TIP. Use the Vertical or Horiz/Acq menu Zoom Graticule Size submenu to directly access the Graticule Split options.
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Behavior

Use the Zoom Setup control window to magnify (zoom in on) a waveform without changing the main acquisition parameters. Use
Zoom when you want to temporarily look at details of a waveform.

If the zoom areas are unlocked, the Horizontal Position and Factor controls affect only the selected zoom area. The Horizontal
Position and Factor will affect all zoom areas that are locked together, such that a change to one zoom area will change the
horizontal position and factor of all the locked zoom areas.

On the Vertical Zoom tab, the Scale and Factor controls only affect the selected waveform.
What do you want to do next?
Return to the Vertical Setup control window overview.

Return to the Horizontal Setup control window.
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Use the serial error detector

From the Analyze menu, select Serial Error Detector. Error detector is not available on DPO70000SX instruments.

Overview

The Serial Error Detector requires option ERRDT. The oscilloscope Error Detector conducts Bit, Frame, Symbol, and Character
tests much like a BERT. It has the advantage that it not only counts the errors and computes the error rates, but it also shows
you where the error occurs in the signal and it allows you to connect probes to other channels to debug the source of the errors,
such as crosstalk.

The Error Detector is often used in conjunction with TekExpress software applications to conduct receiver and margin testing.

The Error Detector has built-in preset setups that cover the most common use cases. These can be modified and saved as
custom setup files for later recall. Sample arbitrary waveform generator (AWG) setup files are included for various SATA Gen3
and USB3 signals. These files make it easy to verify correct operation of the Error Detector, and may be used to test a device-
under-test (DUT).

Serial Error Detector °

Preset Setting | CUSTOM_SETUP | v | [C\Users\Public\Tektronix\Tek Scope\Err Browse (. save.) Not Locked

Serial Bus: SATAGEN3 Bit Error Rate:
Bit Error Count:
Bits Tested:

Pattern Name: CJTPat Consecutive A

Data Rate: Custom

Stop Condition: Manual Stop

Elapsed Time: :

0:
dd :

xARGE v

To use
= Select Analyze > Serial Error Detector to display the Error Detector control window.
= Select a setup from the Preset Setting drop-down list and press Apply.

= Press the Sync button and wait for a status of Not Counting (about 6 seconds). Depending on the signal quality, you may
need to press the Sync button more than once.

Sync gets the oscilloscope synchronized to the signal.

A status of No Signal indicates that the oscilloscope cannot detect the signal. You may need to turn on the output of the
signal generator or AWG. A status of No Sync may arise for Bit tests that require a known pattern length, sync pattern, or
alignment character.

= Press the Learn button, if visible. Learn only applies to some Bit Error Tests. Frame, Symbol, and Character tests do not
require the learn operation. Learn discovers the repeating pattern in the signal and stores it into system memory for
comparison to the signal to determine errors in the signal. Once a signal is in memory, it remains there until the next Learn
operation, so you do not have to use the Learn button every time you start testing for errors.
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= Press the Run button to start the error detector.
If desired, you may press Stop or Reset at anytime. After a Stop, you can press Run again.
Run starts the Error Detector testing for errors.

= Select the Results tab to see the results of running the error detector.

NOTE. The Serial Error Detector automatically resyncs and resets all counts to zero if you press or disconnect and then
reconnect the signal.

If you are using one of the supplied AWG signal patterns, you can press the Force Event button on the AWG to induce an
error in the signal to verify the operation of the Error Detector. These AWG setup files are located in Win7 in the directory C:
\User\Public\Tektronix\Tekscope\ErrorDetecto\AWG

Alternatively, you can verify operation by disconnecting and reconnecting the signal. There will be massive errors when the
signal is disconnected, but after the signal is reconnected the Error Detector will resynchronize to the signal, clear the error
counts and rates, and resume testing.

= Press the Error Detector Off button to end the error detector session. A popup will appear saying the trigger has changed to
Edge.

What do you want to do next?

Set up the serial error detector.

Set error detector advanced settings.
Specify the error detector test pattern.

Set the error detector stop condition.

Set up the serial error detector

From the Analyze menu, select Serial Error Detector, press Setup, and then select the Source Setup tab. Error detector is not
available on DPO70000SX instruments.

Overview

If you select the Custom Setup or you select one of the presets, but want to make some changes to its settings, then you will
need to make selections in the Setup tab.

Serial Error Detector ()
<

Preset Setting |SATA3_CJTPAT_BIT v @ Not Locked

Serial Bus Source
|SATAGENS | ¥ | ch1  [¥]

Data Rate Error Detection
6 Gbis n Frame

Character
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To use

= When you select the Custom_Setup, additional controls are put on the display so you can browse for a setup file. The

usual idea is to start with a setup that is close to what you want, use the Ul to specify the settings you desire, and then save
the result. When you enter a new name for the file in the file name text control, press Enter to have your editing changes
accepted. Then select the Save button to actually save the setup into the file. To recall a setup file, just browse to the file
you want and select Open. The default location for Error Detector setup files in Win7 is C:\Users\Public\Tektronix\TekScope

\ErrorDetector.
=  From the Source Setup tab, select the Serial Bus, Data Rate and signal Source from the drop-down lists.
= Click the Error Detection option button for the type of error you want to detect.
= Press Advanced, to open the Advanced Settings window.

Click Error Detector Data Rates and Error Detector Standards and Buses to display the data rates, standards and buses
supported by the Serial Error Detector.

What do you want to do next?

Use the Error Detector.

Set error detector advanced settings.

Specify the error detector test pattern.

Set the error detector stop condition.

Data Rates Supported by the Error Detector

The range of data rates supported by the serial error detector matches the 8b/10b serial pattern trigger range. The serial error
detector will test 8b/10b-encoded data with following range of data rates: 1.25 to 1.65, 2.0 to 3.25, 3.5 t0 5.2, and 5.3 to
6.25 GBaud.

Standards and Buses Supported by the Error Detector

The serial error detector has several presets for industry standards. In addition, there is a generic 8b/10b preset. Each of these
presets configure the error detector for the test types specified by the industry standard or for the test type that makes sense for
the current setup.

The test types (bit, frame, symbol, or character error) supported for each industry standard and for the generic 8b/10b bus are
listed in the following table.

Table 3: (Category) specifications
Test type
Standard Bit Frame Symbol Character
SATA Yes Yes No Yes
uSB Yes No Yes Yes
PCI Express Yes No No Yes
8b/10b Yes No No Yes
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Set error detector advanced settings

From the Analyze menu, select Serial Error Detector, press Setup, elect the Source Setup tab, and then press the Advanced
button. Error detector is not available on DPO70000SX instruments.

Overview

Advanced Settings allow you to set the Align Primitives and enable or disable spread spectrum clock tracking.

Advanced Settings

SSC Tracking

D10.2 D10.2 D27.3

( ok )

To use
= Click On or Off to turn Spread Spectrum Clocking (SSC Tracking) on or off.
SSCis ON by default and Tektronix recommends that it should always be ON, even if there is no SSC on the signal.

=  Toignore align primitives, select the Ignore Align Primitives option button and specify the primitives using the keypad or
keyboard.

The Align Character informs the SerDes to align to 10-bit character boundaries when this character is found in the signal.
Alignment Primitives, also known as skip ordered sets, are inserted into the signal by the DUT for purposes of pacing
(keeping transmitter from overrunning the receiver).

= Enter the Maximum consecutive ALIGNs using the keypad or keyboard.

The maximum consecutive aligns is a design parameter of the particular DUT that indicates how many consecutive aligns
are allowed.

What do you want to do next?

Use the Error Detector.

Set up the serial error detector.
Specify the error detector test pattern.

Set the error detector stop condition.
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Specify the error detector test pattern

From the Analyze menu, select Serial Error Detector, press Setup, and then select the Test Pattern tab. Error detector is not
available on DPO70000SX instruments.

Overview

The Test Pattern Setup provides control of the signal test pattern length and the Sync Pattern description. These are often the
most difficult settings, because they require knowledge of the signal. The Pattern Length is the number of bits in the repeating
signal being sent to the DUT or oscilloscope by the signal generator or AWG. The Sync Pattern is a 10-, 20-, 30-, or 40-bit unique
pattern in the signal that the error detector uses to align the signal to the acquired comparison pattern. The Advanced check box
just allows you to set the Disparity of each of the Sync Pattern symbols individually. The X’ means “don’t care.” The Preset
Setups set these parameters to make the job easier for the common cases.

Serial Error Detector

Preset Setting | SATA3_CJTPAT_BIT [v] @ @

Pattern Length Sync Pattern
Source Setup.

2640 D115 X X X

Max: 100kbits ,
2| Test Pattern . Sync Pattern Polarity [ Advanced
CJ attern Name D R0+ —

Stop Condition

To use

= Specify the Sync Pattern, Sync Pattern Polarity, and the Pattern Length.

NOTE. Signal test patterns may be 800 to 100K bits in length, modulo 40, e.g. 800, 840, 880, 920....

What do you want to do next?

Use the Error Detector.

Set up the serial error detector.

Set error detector advanced settings.

Set the error detector stop condition.
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Set the error detector stop condition

From the Analyze menu, select Serial Error Detector, press Setup, and then select the Stop Condition tab. Error detector is not
available on DPO70000SX instruments.

Overview

Use this control window to specify the action performed when the error detector detects an error.

Serial Error Detector

Preset Setting | SATA3_CJTPAT_BIT [v] @ @

Stop When Actions on Detection
P Resuits | Source Setup. MANUAL ] bt
Test Pattern [ save screen image

[ save waveform

(on ) ('3 stop Condition I Send Email

To use

= From the Stop Condition tab, select the Stop When condition. You can stop manually, after a preset count or time that you
specify, or on an error.

NOTE. Use large numbers for bit count tests: at 6 Gb/s, 60 billion tests take 10 seconds.

= Select and setup the actions to perform when the stop condition is met. Using these actions, you can preserve the
information captured by the oscilloscope. You must setup the email address and the SMTP server for Send E-mail to work.

What do you want to do next?

Use the Error Detector.

Set up the serial error detector.

Set error detector advanced settings.

Specify the error detector test pattern.

Error detector overview

Error detector is not available on DPO70000SX instruments.

The typical error detector startup sequence can be summarized as:
= Select a Preset Setup

= Press Sync

= Press Learn (if visible)

= PressRun

The Sync operations gets the oscilloscope synchronized to the signal, the Learn operation acquires the signal pattern into
oscilloscope memory, and the Run operation starts the Error Detector testing for errors. Note that the Learn operation only
applies to some Bit error tests. Remember, Frame, Symbol, and Character error tests do not require a Learn operation.
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Then the typical sequence is to connect the DUT between the oscilloscope and the signal generator or AWG for actual testing.
After recabling, only a reSync and Run are needed, even for Bit testing, because the signal test pattern has already been
acquired into the oscilloscope memory.

There are several cable arrangements you can use with the Serial Error Detector. The first cable setup specifically applies to
SATA, PCle, and generic 8b10b bit testing, when a Learn operation is required to acquire the signal test pattern into Error
Detector memory. However, you can use this same cable arrangement to verify Error Detector operation.

Connect the cabling as shown for the Learn operation in SATA, PCle, and generic bit testing.

Signal
Generator

DUT
not connected

Scope Error
Detector

2080049

Having done the Learn operation, you can now insert the DUT in-between the Signal Generator and the Error Detector as shown.

Signal
Generator

Device Under
Test
(in loop back)

Scope Error
Detector

2680050

With the DUT inserted between the Signal Generator and the Serial Error Detector, all you need to do to get the Error Detector
running is to press the Sync and Run buttons, because the Learn operation was completed in the previous step. If you do
another Learn operation, you risk learning errors created by the DUT.

To avoid having to rearrange the cables after the Learn operation, you may split the output of the signal generator, putting one
branch into the Error Detector and one branch into the DUT. Here the Learn Operation is done on Ch1, but the actual error
detection occurs on Ch2. You can adjust the amplitude of the signal generator to account for the loss due to splitting the signal.
This works because the Error Detector learn operation stores the signal test pattern into error detector memory, not channel

memory.
Signal
Generator
DUT
in loop back

Scope Error
Detector Ch2

2080051

When the Error Detector is driven from the user interface, bus triggers are used whenever possible, so that bus decoding is
automatically enabled. The Decoding indicates the location of the error in the signal by highlighting the decoded value in red, as
shown in the screen capture below. You can use additional oscilloscope channels to simultaneously probe other signals to debug
the cause of the error.
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File | Edit | Vertical | Digital | Horizlacg | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help 'n

fl H

| | || H || | \( | f'l H J_LM P| i || ,.‘| f f l“ M [ _, |rMM| q ,:|| .ﬂ. ||n|

‘ & 100mVv/div 500 By:20.06 |n B1 Bus 8b10b ERR-DET || 100ns/div 50.0GS/s 20.0ps/pt

@7 100mV 2.0ns -10.0ns 10.0ns Rur Sample |
1 acqgs RL:50.0k
Aute October 04, 2012 10:15:24

Serial Error Detector

Preset Sefting |SATA3_CJTPAT_BIT v @

Serial Bus: SATAGEN3 Bit Error Rate: 2.539106e-012
Bit Error Count: 1
Bits Tested: 393839435960

Pattern Name: CJTPat Consecutive Aligns: <=0

Data Rate: 6.0Gb/s

Stop Condition: Manual Stop

Elapsed Time: 0:0:1:5
dd:hh:mm :ss

What do you want to do next?

Use the Error Detector.

Set up the serial error detector.

Set error detector advanced settings.
Specify the error detector test pattern.

Set the error detector stop condition.
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Mask setup

Mask testing control window (Masks tab)
From the Mask menu, select Mask Setup.

Overview. Use these controls to set up a mask test. You can set the type of mask, polarity, display, and alignment.

NOTE. The Comm Trigger is designed to work with communications mask and standard testing. Mask testing automatically uses
Communication triggers. You must install the Serial Communications Mask Testing Option on some instruments before you can
access the Comm triggers. DPO70000SX instruments only have the User Mask type.

For information on the controls, click the buttons.

= Type

= Display

m  Lock Mask
= Hit Count
m  Autoset

= Autofit

_Mask Testing

Source/!
Tolerance
PassiFail
Setup
Pass/Fail
Results

What do you want to do next?
Learn more about mask setups.

Learn more about mask test setups.
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Serial mask testing option

Some instruments require mask testing options:

= |Install Option MTM on DPO7000C and MSO/DPO5000B Series instruments.

= |Install Option MTH on MSO70000C/DX and DPO70000C/DX Series instruments.

Select a mask type

From the Mask menu, select Mask Setup; then open the Masks tab.

Overview. Use the Type controls to choose a mask. Use the standard drop-down list to select a standard for the mask test. The
Mask Polarity control will appear, depending on the standard selected. Use the Mask Polarity controls to choose whether to test
the positive pulse, negative pulse, or both.

NOTE. The Comm Trigger is designed to work with communications mask and standard testing. Mask testing automatically uses
Communication triggers. You must install the Serial Communications Mask Testing Option on some instruments before you can
access the Comm triggers. DPO70000SX instruments only have the User Mask type.

Type ITU-T G700 {10050
_I:I53 Rabte (44 736 Mbi's) L

ITILT SONETSDH Wideo

- e
ANSIT1.902 l:llF:H:H User Mask

) "
Ethernet Elec
-— e e Eoo) o)

To use.

1. Click one of the Type controls to select the mask type.

2. Click More for additional selections.

3. Click the standard drop-down list to select the mask standard.

4. Ifthe Mask Polarity control is displayed, click it to select positive or negative.

Behavior. The type of mask you choose will determine which standards are available from the standard drop-down list. The
standard selected will determine whether the Mask Polarity control is displayed.

NOTE. For some masks, you may see a pop-up message that reads, "Consider System Bandwidth when testing at this bit rate."
This message appears if the bandwidth of the measurement system falls below 1.5 - 1.8 times the bit rate of the data signal.
Because the T11 committee has published a strict rule of 1.8 times the bit rate for electrical standards, be aware that useful
qualitative information can be gathered at the current system bandwidth but quantitative rise-time measurements may not be
reliable. A Consider System Bandwidth message will appear for all optical standards, since optical filtering is not available.

Alternatively, you can select Edge Setup from the Trigger menu to improve the stability.

What do you want to do next?

Learn about the Mask Display control window.
Learn more about mask alignment.

Go to the Mask Setup control window.
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The following tables list the Mask Types and Standards available with Mask Testing. The standards available for your instrument
depend on the bandwidth and configuration of your instrument.

The Comm Trigger is designed to work with communications mask and standard testing. Mask testing automatically uses
Communication triggers. You must install the Serial Communications Mask Testing Option on some instruments before you can

access the Comm triggers.

ITU-T masks

None 32 Mb 32.064 Mb/s 97 Mb 97.728 Mb/s DS1 Rate 1.544 Mb/s

DS2 Rate Sym 6.312 Mb/s DS2 Rate Coax 6.312 Mb/s | DS3 Rate 44.736 Mb/s E1 Sym Pair 2.048 Mb/s

E1 Coax Pair 2.048 Mb/s E2 8.448 Mb/s E3 34.368 Mb/s E4 Binary 0 139.26 Mb/s

E4 Binary 1 139.26 Mb/s STM1E Binary 0 155.52 Mb/s | STM1E Binary 1 155.52 Mb/s

None DS1 1.544 Mbl/s DS1A 2.048 Mb/s DS1C 3.152 Mb/s

DS2 6.312 Mb/s DS3 44.736 Mb/s DS4NA 139.26 Mb/s DS4NA Max Output
139.26 Mb/s

STS-1 Pulse 51.84 Mb/s STS-1 Eye 51.84 Mb/s STS-3 155.52 Mb/s STS-3 Max Output 155.52 Mb/
s

None 100Base-TX STP 125 Mb/s | 100Base-TX UTP 125 Mb/s | Gigabit Ethernet 1.25 Gb/s

1000B-CX Norm, TP2 1.25 Gb/
S

1000B-CX Abs, TP2 1.25 Gb/s

1000B-CX Abs, TP3 1.25 Gb/s

XAUI, Near 3.125 Gb/s

XAUI, Far 3.125 Gb/s

1000B-SX/LX 1.25 Gb/s

None OC1/STMO 51.84 Mb/s OC3/STM1 155.52 Mb/s 0C12/STM4 622.08 Mb/s
0C48/STM16 2.4883 Gb/s OC48-FEC 2.666 Gb/s
None FC133 Optical 132.8 Mb/s FC266 Optical 265.6 Mb/s FC531 Optical 531.2 Mb/s

FC1063 Optical 1.0625 Gb/s

FC1063 Optical Draft Rev 11

FC2125 Optical 2.125 Gb/s

None

FC133E Elec. 132.8 Mb/s

FC266E Elec. 265.6 Mb/s

FC531E Elec. 531.2 Mb/s

FC1063E Elec. 1.0625 Gb/s

FC1063E Norm, Beta, Transm

FC1063E Norm, Delta, Transm

FC1063E Norm, Gamma,
Transm

FC1063E Abs, Beta, Transm

FC1063E Abs, Delta, Transm

FC1063E Abs, Gamma,
Transm

FC1063E Abs, Beta, Recv

FC1063E Abs, Delta, Recv

FC1063E Abs, Gamma, Recv

FC2125E Norm, Beta, Transm

FC2125E Norm, Delta, Transm
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ITU-T masks

FC2125E Norm, Gamma,
Trans

FC2125E Abs, Beta, Transm

FC2125E Abs, Delta, Transm

FC2125E Abs, Gamma,
Transm

FC2125E Abs, Beta, Recv

FC2125E Abs, Delta, Recv

FC2125E Abs, Gamma, Recv

None

2.5 Optical 2.5 Gb/s

2.5 Electrical 2.5 Gb/s

None G1Tx 1.5 Gbls G1Rx 1.5 Gbls

G2 Tx 3.0 Gb/s G2 Rx 3.0 Gb/s

None FS 12 Mb/s HS:T1 480 Mb/s HS:T2 480 Mb/s

HS:T3 480 Mb/s HS:T4 480 Mb/s HS:T5 480 Mb/s HS:T6 480 Mb/s

None S400b T1 491.5 Mb/s S400b T2 491.5 Mb/s S400b Optical 491.5 Mb/s
S800b T1 983.0 Mb/s S800b T2 983.0 Mb/s S800bOptical 983.0 Mb/s S1600b T1 1.966 Gb/s

S1600b T2 1.966 Gb/s

S1600b Optical 1.966 Gb/s

None Drv 500 Mb/s Drv 750 Mb/s Drv 1.0 Gb/s

Drv 1.5 Gb/s Drv 2.0 Gb/s Ext Drv 500 Mb/s Ext Drv 750 Mb/s

Ext Drv 1.0 Gb/s Ext Drv 1.5 Gb/s Ext Drv 2.0 Gb/s Rev 500 Mb/s

Rev 750 Mbl/s Rev 1.0 Gb/s Rev 1.5 Gb/s Rcv 2.0 Gb/s

None RIO Serial 1.25 Gb/s RIO Serial 2.5 Gb/s RIO Serial 3.125 Gb/s
None 4FSC NTSC "D2" 143.18 Mb/s | 4:4:2 "D1" 270Mb/s DVB ASI 270 Mb/s

4:2:2 SMPTE 259-M-D
360 Mb/s

SMPTE 292M 1.485 Gb/s

Use mask display controls

From the Mask menu, select Mask Setup; then open the Masks tab.

To use.

= Click the On/Off control to turn the mask display on or off.

= Click the Config control to activate the Mask Configuration Display control window.

o
oy
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Behavior. When the On/Off control is on, the mask is displayed on the graticule. When the On/Off control is off, the mask is not
displayed.

Click the Config button to replace the Mask Testing control window with the Mask Configuration Display control window.
What do you want to do next?

Learn about the Mask Configuration Display control window.

Learn about mask types.

Learn about mask alignment.

Go to the Mask Setup control window.

Mask configuration controls

Mask configuration control window - display. From the Mask menu, highlight Mask Configure; then select Display. From the
Mask Testing control window, click the Display Config button.

Overview. Use this control window to set whether changes in the scale will also be made in the mask. You can also use this
control window to return to the Mask Setup control window.

Mask Configuration - Display

To use.
= Click the Lock Mask to Waveform button to turn it on and off.

= Click the Masks button to go to the Mask Testing control window.

Behavior. When the Lock Mask to Waveform button is turned on, any changes you make to the scale, vertical position or
horizontal position will be reflected in the mask. Turning on Highlight Hits displays the hits in a different color so they can be
easily seen. When you click the Mask button this window closes, and the Mask Setup control window opens.

What do you want to do next?
Go to the Mask Setup control window.

Learn more about mask configuration.
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Configure mask autoset. From the Mask menu, highlight Mask Configure; then select Autoset. From the Mask Testing control
window, click the Autoset Config button.

Use this control window to set the vertical, horizontal, and trigger autoset parameters, activate autofit or autoset, choose the
autoset mode, return to the default autoset configuration, or go to the Mask Testing control window.

For information on the controls, click the buttons.
u  Vertical

= Horizontal

= Trigger
= Mode
= Autofit

Mask Configuration - Autoset

To use.

= Click Autoset to align the signal within the mask. This operates the same as the Autoset button on the front panel.
m  Click Defaults to return the instrument to the default autoset configuration.

= Click Masks to replace this control window with the Mask Testing control window.

What do you want to do next?

Go to the Mask Setup control window.

Learn about mask display configuration.

Learn about mask autofit configuration.
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Configure mask autofit. From the Mask menu, highlight Mask Configure; then select Autofit. From the Mask Testing control
window, click the Autofit Config button.

Overview. Use this control window to configure the limits for minimizing mask hits, return to default setting, or return to the Mask
Testing control window.

Mask Configuratiol

for minimizing mask hits

Vertical

10% div

Horizontal

10% div

To use.

= Set the vertical and horizontal maximum levels of adjustment by clicking in the entry boxes and use the multipurpose knobs
or double-clicking in the control and use the pop-up keypad.

= Click Autofit to align the signal within the mask.
= Click Defaults to reset the autofit configuration to the default values.

= Click Masks to return to the Mask Testing control window.

Behavior. The maximum level of adjustment determines how far Autofit will search for the best fit to minimize hits. For example,
if you set the Vertical Maximum to 10% per division, Autofit searches up to and including 10 percent of the vertical divisions for
the best fit. Autofit minimizes hits by aligning the signal within the mask.

Clicking Masks replaces the Mask Configuration Autofit control window with the Mask Testing control window.

NOTE. The interaction between Autofit and Persistence can affect the display of persistence data. Autofit moves the waveform
vertically and/or horizontally to reduce the number of hits within a given mask. If either infinite or variable persistence is enabled
these movements will clear any persistence data. If Autofit makes frequent adjustments, there can be little or no persistence
data.

What do you want to do next?
Learn about display configuration.

Learn about autoset configuration.
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Set up mask alignment

From the Mask menu, select Mask Setup; then open the Masks tab.
To use.

m  Click the Autoset control to perform an autoset on the signal.

= Click the Autofit control to turn the minimize hits function on or off.

= Click the Config control to access the Autoset or Autofit Configuration control window.

6 CE 6O

Behavior. Clicking the Autoset control automatically aligns the mask based on the characteristics of the input signal. This
function is done once, and that setting is not changed until you run the autoset command again or until you change any settings.
This is the same as pushing the front-panel Autoset control.

When Autofit is used, the signal is aligned within the mask to minimize the number of hits on each acquisition. Settings may
change after each acquisition when autofit is used.

NOTE. The interaction between Autofit and Persistence can affect the display of persistence data. Autofit moves the waveform
vertically and/or horizontally to reduce the number of hits within a given mask. If either infinite or variable persistence is enabled,
these movements will clear any persistence data. If Autofit makes frequent adjustments, there can be little or no persistence
data.

Clicking the Autoset Config button will replace the control window with the Autoset Mask Configuration control window. Clicking
the Autofit Config control will replace this control window with the Autofit Mask Configuration control window.

What do you want to do next?
Learn about autoset configuration.
Learn about autofit configuration.
Learn about mask display setup.
Learn about mask types.

Go to the Mask Setup control window.
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Edit a mask

From the Mask menu, select Mask Edit Setup, or click the Edit User Mask button in the Mask Testing control window.

Overview. Use this control window to select the Segment and Vertex for editing, set the Horizontal and Vertical mask values,
and Save or Recall masks.

Mask Edit

To use.

= Click the Mask Segment and Vertex up and down arrows to select the segment or the vertex of the mask to be edited.
= Click Add to add a point to the boundary in the selected segment and just after the selected vertex.

= Click Del to delete the selected vertex from the selected segment.

m  Click Del All to remove all points in the selected segment.

= To change the horizontal or vertical mask values for the selected segment and vertex, click in the Horizontal or Vertical entry
boxes, and then use the multipurpose knobs to set the values.

= To save a mask, click Save to activate the Save As dialog box.

= Torecall a previously saved mask, click Recall to activate the Recall dialog box.

Behavior. The Segment up and down arrows increase or decrease the segment number by one. The Vertex up and down
arrows increase or decrease the vertex by 1. To set a specific number, click in the Vertex entry box to activate the pop-up
calculator.

Clicking the Add button adds a point to the boundary in the selected segment and just after the selected vertex in addition to
moving any points that follow the newly added point in the boundary up one. For example, if there are 6 points in the boundary of
the selected segment and you add a point when the selected vertex is 4, then the vertex which was 4 becomes vertex number 5,
number 5 becomes 6, and vertex 6 is changed to vertex 7.

Clicking Del deletes the selected vertex from the selected segment and moves any points that follow the deleted point down one
in the boundary. Clicking Del All deletes all points in the selected segment, effectively deleting that segment.

Clicking the Setup button will return you to the Masks Testing control window. Clicking the Controls button will activate the User
Mask Edit control window where you can make quick changes to a User mask.

What do you want to do next?
Learn about saving masks.

Learn about recalling saved masks.
Learn more about mask types.

Learn more about mask setups.
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Tolerance setup

Set up mask testing source-tolerance

From the Mask menu, select Source.

Overview. Use this control window to select the source of the signal you want to test.
For information on the controls, click the buttons.

m  Channels

= Margins Tolerance

Mask Testing - Source/Tolerance

Channels

Pass/Fail £l

Setup Math

Pass/Fail
Results Ref

To use.
1. Click the Ch, Math, or Ref tab to select the source for mask testing.

2. Click the number (1-4) of the channel, math expression, or reference you want to use.

Behavior. When you click the Ch tab and select a channel number, it is used as the source for mask testing. You can select only
one source at a time for mask testing.

What do you want to do next?
Learn more about mask setups.
Learn more about mask test setups.

Go to the Mask Setup control window.

Set up mask margins

From the Mask menu, select Tolerance Setup.
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Overview. Use this control to turn the margin mode on or off and to set the percentage of margin used for the mask test.

Flask B gin Toler ance

[ 50%
—

To use.
1. Click the On/Off button to turn the mask margin tolerance on or off.

2. Click the up and down arrows or click in the Margins entry box to activate the pop-up keyboard and set the percentage of
margin tolerance.

Behavior. When the mask margin tolerance is on, you can control the percentage of margin used in the mask test.

Use the up and down arrow buttons to increase or decrease the percentage in 1% increments. A tolerance that is > 0 makes
passing a mask test more difficult.

A mask test that passes with a tolerance that is > 0 demonstrates that the signal passes the test with a margin for further error.
Setting the tolerance to < 0 makes a mask test easier to pass. A tolerance that is < 0 can be used to demonstrate by how much
of a margin the signal fails.

What do you want to do next?
Learn more about mask testing setup.

Go to the Mask Setup control window.

Fail setup

Set up pass-fail mask testing

From the Mask menu, select Pass/Fail Setup.
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Overview. Use this control window to set the parameters for passing or failing the mask test, to set the test notification mode, to
select the polarity for testing, and whether to repeat the test.

For information on the controls, click the buttons.
= Mask Controls

= Test Fail Notification

= Test Completion Notification

m  Polarity

m  Pass Fail Test/ Repeat

PassiFail |
setp |

PassFail | Fai
Resutls |

What do you want to do next?
Learn more about mask testing.

Go to the Mask Setup control window.

Set up mask test fail notification

From the Mask menu, select Pass/Fail Setup.

Overview. Use the Test Fail Notification controls to set the mode of notification when a waveform fails a mask test.

To use. Click a button to switch the control on or off. Use this control window to save a failed waveform, log the date and time of
a failed waveform, and specify the directory where you want to save the waveform or send E-mail on a failed waveform.
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Behavior.
= Beep. When Beep is turned on, the instrument beeps when a mask test fails.

= E-mail. When E-mail is turned on, the instrument sends an E-mail when a mask test fails. Click the Setup button and
complete the E-mail on Event Setup information.

= Save WFM. When Save WFM is turned on, failed waveform data is saved to a file. Click the Path button and enter the path
location for the file.

= Log Date. When Log Date is turned on, the date and time for each failed mask test is recorded to a file. Click the Path
button and enter the path location for the file.

m  Print. When Print is turned on, the instrument sends the waveform to a printer when a mask test fails.
= SRQ. When SRQ is turned on, the instrument sends a GPIB SRQ command when a mask test fails.

=  AUX Out. When AUX Out is turned on, the instrument sends a trigger to the Auxiliary Out connector when a mask test fails.
See External Signals Control Window for additional details on this feature.

What do you want to do next?
Learn about mask polarity.
Learn about waveform parameters.

Go to the Test Setup control window.

Set up mask test completion notification
From the Mask menu, select Pass/Fail Setup.

Overview. Use the Test Completion Notification controls to beep, execute a command, or send an external trigger when a
waveform passes a mask test.

To use. Click a button to switch a control on or off.
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Behavior.

= Beep. When Beep is turned on, the instrument beeps when the test is completed. Beep is not available on MSO/DP0O5000B
Series instruments.

= SRQ. When SRQ is turned on, the instrument sends a GPIB SRQ command when a test is completed.

= AUX Out. When AUX Out is turned on, the instrument sends a trigger to the Auxiliary Out connector when the test is
completed. See External Signals Control Window for additional details on this feature.

What do you want to do next?
Learn about mask polarity.
Learn about waveform parameters.

Go to the Test Setup control window.

Set mask test parameters

From the Mask menu, select Pass/Fail Setup.

Overview. Use the Number of Waveforms (Samples), Fail Threshold, and Pre-Test Delay controls to set the parameters for the
mask test.

NOTE. If you are using Waveform Database mode, the Number of Waveforms entry box changes to a Samples entry box.

To use.
1. Click in the Number of Waveforms (Samples) entry box to activate the multipurpose knobs to enter a value.

2. Click in the Fail Threshold entry box to activate the multipurpose knobs and enter the minimum number of waveforms that
must fail for the test to fail.

3. Click in the Pre-Test Delay entry box to activate the multipurpose knobs to enter the number of seconds to wait before
starting the test.
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Behavior. Entering a number in the Number of Waveforms (Samples) entry box stops the test when that number has been
reached.

If the waveforms or samples that fail are equal to or greater than the number in the Fail Threshold entry box, the test has failed. If
the failed waveforms or samples are less than the number in the Fail Threshold entry box, the test passes.

The instrument begins sampling after the number of seconds has passed set in the Pre-Test Delay entry box. Use the Test Delay
if you need to give the signal source time to stabilize.

What do you want to do next
Learn about test notification.
Learn about mask polarity.
Learn about test results.

Go to the Test Setup control window.

Select the sound source

NOTE. This feature is not available on MSO/DPO5000B Series instruments.

Your instrument is shipped with an internal speaker that some of the software features use to send an audible alert to the user.
To enable this speaker, the sound card in your instrument must be turned off. With the sound card off, you will not have access to
standard Windows audio features, such as the ability to listen to a music CD.

If you turn the sound card on, the internal speaker is disabled. You will need to connect headphones or an amplified speaker to
the headphone jack on the instrument to hear the alerts.

NOTE. The default setting disables the sound card.

Use the following procedure to turn the sound card on or off.
1. Access the Device Manager:
a.  From the File menu, click Minimize, or press CTRL+M to minimize the instrument application.
b.  On your Windows desktop, right-click the My Computer icon.
c. Click Properties.
d. Inthe System Properties dialog box, click the Hardware tab.
e. Click the Device Manager button.
2. Select the Source:
a. Double-click Sound, video, and game controllers.
b. Double-click SigmaTel C-Major Audio.
c. Inthe Device usage drop-down list, click either Use this device (enable) or Do not use this device (disable).
3. Save Your Changes:
a. Click OK.
b. Close the Device Manager dialog box.

c. Close the System Properties dialog box.
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Set the mask polarity

From the Mask menu, select Pass/Fail Setup.

Overview. Use the Mask Polarity control to select whether to test the positive or negative pulse or both.

s CEOR S

To use.

= Click Positive to set the pulse polarity to positive.

= Click Negative to set the pulse polarity to negative.

= Click Both to set the pulse polarity to both negative and positive.

Behavior. When the Positive control is selected, the mask test is performed on the positive pulse. When the Negative control is
selected, the mask test is performed on the negative pulse.

When the Both control is selected, the mask test is performed on both the positive and negative pulses.

NOTE. The mask polarity controls operate for pulse mask testing only; they have no affect on eye masks.

What do you want to do next?
Learn about test notification.

Learn about waveform parameters.
Learn about test results.

Go to the Test Setup control window.

Set mask test repeat controls
From the Mask menu, select Pass/Fail Setup.

Overview. Use the Pass/Fail Test controls to start the test or to run the test continuously.

a

{ E1ed
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To use.
= Click the On/Off button to start the test.
=  Click the Repeat button to run the test continuously.

= Click the Controls button to open the Mask Test control window.

Behavior. When the Repeat control is on, the test runs continuously. When you click the On/Off button, the test starts using the
parameters from the Mask Test control window and the Pass/Fail Results window is displayed.

What do you want to do next?

Learn about waveform parameters.

Learn about test notification.

Learn about mask polarity.

Learn about the Mask Test Controls window.

Go to the Test Setup control window.

Fail results setup

Mask testing control window (Pass-Fail results tab)

From the Mask menu, select Pass/Fail Results.
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Overview. Use this control window to view real time test results, start the test, reset the test at the beginning, activate the
waveform failure log file, and open the Mask Test Controls control window.

For information on the controls, click the buttons.
= Test Summary

= Hits Per Segment

m  Pass/Fail Test

= Controls

veform Tested - 0 out of 20

Status Total Hits Failed Wfms
Off ] ]

What do you want to do next?

Learn about test summary.

Learn about hits per segment.

Learn about the Mask Test Controls window.

Go to the Test Setup control window.

View the mask test summary

From the Mask menu, select Pass/Fail Results.

Overview. Use this window to view real time test results.

PassiFail Test Summany
Samples Tested - 20 out of 100000

Source Status Total Hits Failed Viffms
Chi 18326 20

To use. The Pass/Fail Test Summary is a read only field.
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Behavior. The Pass/Fail Test Summary fields provide a real time summary of the test results. Waveforms or samples tested
shows how many waveforms or samples have been tested in relation to how many were specified in the test setup.

= Source indicates what signal source was used for the test.

= Status indicates whether the test has passed, failed, or is passing.

Passing appears in yellow, passed in green, and failed in red.

= Total Hits shows the total number of data points that violated the mask.

= Failed Wfms shows the total number of waveforms that failed during the test sequence.
What do you want to do next?

Learn about hits per segment.

Learn about the Mask Test Controls window.

Learn about test results.

View the mask hits per segment
From the Mask menu, select Pass/Fail Results.

Overview. Use this window to view the hits for each mask segment of the test.

Hits per segment

Source Seq1
Ch 10126

18]

[E.4

To use. The Hits per segment is a read only field.

Behavior. Each mask test can have up to 16 segments. The data point violations per segment are shown in this window. Source
indicates the input signal in use for the test. The segments are identified by Seg followed by the number of the segment. Only the
number of segments used in a test is shown. A scroll bar appears if there are more segments used than can be seen at one time.

The segments of a mask are the polygonal regions on the screen. Segment one is the left upper most polygon. Segments are
assigned from top to bottom and left to right on the screen.

What do you want to do next?
Learn about test summary.
Learn about the Mask Test Controls window.

Learn about test results
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Start or reset a mask test
From the Mask menu, select Pass/Fail Results.

Overview. Use these controls to start a test or reset the test to the starting point.

To use.
= Click the On/Off control to start the test.
= Click the Reset control to reset the test to the beginning.

Behavior. When the test starts, it uses the parameters in the Pass/Fail Test Setup control window. When the test is reset, the
Total Hits, Failed Wfms, Hits per segment, and Waveform Tested fields are reset to zero.

What do you want to do next?

Learn about test summary.

Learn about hits per segment.

Learn about the Mask Test Controls window.

Learn about test results.

User mask setup

Set the user mask controls

From the Mask menu, select Mask Setup; then open the Masks tab and click the User Mask button.
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Overview. Use this control window to access the Edit User Mask control window or to copy a standard mask as a user mask.
You can also select the standard you want to copy or edit from the standard drop-down list.

NOTE. The Comm Trigger is designed to work with communications mask and standard testing. Mask testing automatically uses
Communication triggers. You must install the Serial Communications Mask Testing Option on some instruments before you can
access the Comm triggers.

For information on the controls, click the buttons.

m Type

m  Edit User Mask
= Display

m  Autoset

= Autofit

Pass/Fail
Setup

Pass/Fail
Results

To use.
= Click the Edit User Mask button to access the Mask Edit control window.
= Click the Copy Current Mask button To User Mask to make the current mask a user mask.

Behavior. Clicking the User Mask button gives you access to the User Mask in the standard drop-down list. Clicking the Edit
User Mask control will replace this control window with the Mask Edit control window. Clicking the Copy Current Mask to User
Mask control will activate a dialog box where you can overwrite the user mask.

What do you want to do next?
Learn about editing masks.
Learn more about mask types.

Learn more about mask setups.
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Set user mask edit controls

From the Mask menu, select Mask Edit Controls.

Overview. Use this control window to select the segment and vertex for editing and set the Vertical and Horizontal Mask Values.

Mask Edit Seram Vartex @ Horizontal Vertical

1 1 [ 39ms [ ooy i_lli
- il -

VAQ

To use.

= Click the up and down arrows to select the segment or the vertex of the mask to be edited.

= Click the Add button to add a point to the boundary in the selected segment and just after the selected vertex.
= Click Del button to delete the selected vertex from the selected segment.

= To change the horizontal or vertical values for the selected segment and vertex, click in the Horizontal or Vertical entry
boxes to activate the multipurpose knobs to enter a value.

Behavior. The Segment up and down arrows increase or decrease the segment number by one. The Vertex up and down
arrows increase or decrease the vertex by 10. To set a specific number click the Vertex entry box to activate the pop-up
calculator. Clicking the Add control adds a point to the boundary in the selected segment and just after the selected vertex in
addition to moving any points that follow up one. Clicking Del deletes the selected vertex from the selected segment and moves
any points that follow down one.

What do you want to do next?
Learn about saving masks.

Learn about recalling saved masks.
Learn more about mask types.

Learn more about mask setups.

Recall user mask

From the File menu, select Recall, or from the Reference Waveform controls, click the Recall button.
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Overview. Use this dialog box to recall a saved user mask.

Hecall
Recall \what: 2 ~ .
Look jr: IE,‘.' tasks j = | X o BT
B ICIExamples
W aveform

File narme: j E Hecall
Files of type: Jzer Maszk files [*.msk) ;I Cancel
Help

To use.
= Under Recall What, click User Mask.
= Inthe Look in drop-down list box, navigate to the location of the user mask.

= Click on the name of the mask file you want to recall. You can also click the keyboard icon to access the pop-up keyboard
and enter the file name.

= Click Recall.

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 229



Mask testing setups

Behavior. The Recall dialog box displays when you click Recall in the Mask Edit control window. Clicking Recall replaces the
current mask with the mask that you selected in the Recall dialog box.

Masks are saved in C:\Users\[Username]\Tektronix\TekScope\Masks unless you choose another directory.
What do you want to do next?

Learn about saving masks.

Learn more about mask types.

Learn more about mask setups.

Limit test

Set up limit testing

From the Mask menu, select Limit Test Setup; then open the Setup tab.

Overview. Limit testing allows you to compare an active signal to a template waveform.
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To use. Use the following procedure to build a template from a known signal and compare it to an active signal.
1. Create a template:
a. Select the signal Source and template Destination in the drop-down list boxes.

b. Click in the Vertical and Horizontal Tolerances entry boxes and use the multipurpose knobs to specify the test limit
tolerances. The Tolerances specify the margins allowed before a limit test fails.

c. Click Save to save the template as a reference waveform or save to a file. You can create and save multiple templates.
1. Compare a source waveform to a template:
a. Inthe Source drop-down list box, select the source waveform to compare to a template.

b. Inthe Template drop-down list box, select the template to compare to the source waveform. Normally, this is the
template you created in the steps above, but you can compare multiple waveforms to multiple templates at the same
time.

2. Failure Notification:
a. Open the Failure Notification tab and set up the mode you prefer for failure notification.
b. Click the Setup tab to return to the Limit Test setup window.

3. Select Test Options:

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

b. Click the Highlight Hits button On to show points on the waveform that fall outside the template. These will occur in a
different color.

4. Run Limit Test;
a. Click the Limit Test button On to start the test.

b. Click the Reset button to clear all violations in preparation for another test.

TIP. Use the Average acquisition mode to create a smoother template waveform; use the Envelope acquisition mode to create a
template that allows occasional overshoots.

NOTE. Limit testing is not available on digital channels.

Limit testing is not available on DPO70000SX instruments in multiscope mode.

Save a template

From the Mask menu, select Limit Test Setup. In the Destination drop-down list, select File to open the Save Template dialog
box. From the dialog box, click the Save button.
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Overview. Use this dialog box to save the limit test template to a specified file.

-
Save Template @

Savein: , waveforms j Iff( '
Mame : Date modified

—

3
Mo items match your search.

4 I

Name: 001213 152621 [ Save
Save astype: |Wavefomn files (" WFM) | Cancel

Help

Pl

To use.

= Tosave to afile, enter a Name or use the default file name. The file extension specified in the Save as type list will
automatically be appended to the file name.

Behavior. This dialog box opens when you select File from the Limit Test Setup control window. The default file type is a
waveform (.WFM).

The default folder is C: \Users\ [Username] \Tektronix\TekScope\waveforms.

NOTE. Any characters that you enter in the file name box become part of the file name. The instrument does not use any user-
defined file extensions.

Set up limit test failure notification

From the Mask menu, select Limit Test Setup; then open the Failure Notification tab.
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Overview. Use the Limit Test controls to set the mode of failure notification when a mask limit test fails.

To use. Click a button to switch the control on or off. Use the controls to indicate the failure notification method, if a waveform
fails a mask limit test.

Behavior.
= Beep. When Beep is On, the instrument beeps if a mask test fails.

= E-mail. When E-mail is On, the instrument sends an E-mail if a mask test fails. Click the Setup button and complete the E-
mail on Event Setup setup information.

= Save WFM. When Save WFM is On, failed waveform data is saved to a file. Click the Path button and enter a location to
save the file.

= Log Date. When Log Date is On, the date and time for each failed mask test is recorded to a file. Click the Path button and
enter a location to save the file.

=  Print. When Print is On, the instrument sends the waveform to a printer if a mask test fails.

= SRQ. When SRQ is On, the instrument sends a GPIB SRQ command if a mask test fails.
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Set up a math waveform

From the Math menu, select Math Setup.

Overview

Use the Math Setup control window to set up and define math waveforms.

NOTE. Math calculations are not available on digital channels.

This document is for more than one instrument. Your instrument, or instrument setup, may not include some of these features.

For information on the controls, click the buttons.
m  Display & Vertical Control

= Logic Properties

= Predefined Functions

= Editor

= Custom Analysis Functions

s MATLAB Analysis

m  Basic Spectral

= Advanced Spectral

| Math Setup-Math1

@

Custom MATLAB Functions n

(I
[tV e v

1.0v
— —

You can define up to four math waveforms. The controls for each waveform are similar, but independent of each other.

" TIP. To easily change the vertical position and scale of a math waveform, click the waveform handle on the left side of the
screen. Use the multipurpose knobs to change the waveform position and scale.

TIP. To open the Math Equation Editor, double-click in the math expression field or click the Editor button.

What do you want to do next?
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Learn about the Math Waveform controls.

Learn about the Equation Editor.

Set up math averaging

From the Math menu, select Set Math Averages.

Overview

Use this control window to specify the number of times the selected math waveform is averaged.

Math Averaging

To use

1. Click in a Math <1-4> n = entry box to map it to one of the multipurpose knobs.

2. Use the multipurpose knob to specify the number of times the selected waveform should be averaged.

Behavior

The selected math waveform is averaged over the number of acquisitions shown in the control. Each math waveform has its own
set of controls.

The following buttons allow you to change other setups after you set the averaging:
= Click Editor to open the Math Equation Editor control window.

= Click Spectral to open the Spectral Setup control window.

= Click Setup to open the Math Setup control window.

What do you want to do next?

Learn about the Spectral Setup controls.

Learn more about the Math Setup controls.
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Set math variables

From the Math menu, select Set Math Variables.

Overview

Use this control window to quickly set the math variables to use in your math expression.

m Math Variables oo

To use

= Usethe 1-4or5 -8 tabs to access the variables you want.
= Click in a Var <1-4> = or Var <5-8> = entry box and use the multipurpose knobs to set the value for the variable.

= Click the Editor button to access the Math Equation Editor.

Behavior

You can set or change the variable values in this control window. To add a variable to a math expression, go to the math editor,
and click the VAR <1-8> buttons.

What do you want to do next?

Learn about the Edit controls.

Custom analysis functions

This window provides information on MATLAB and .NET plugin functions you can use in math equations.

What do you want to do next?

Learn about using Math Plugins
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Learn about writing Math Plugins

Learn about writing MATLAB custom function plugins

Use custom analysis functions

From the Math menu, select Math Setup.

To use

1. Select a custom function from the Custom Analysis Functions drop-down list.

@

Custom MATLAB Functions n

Behavior

Custom functions are math functions that you have created and installed on the instrument. Once installed you can select and
use them just like the instrument built in functions.

Click the question mark to display information on custom analysis function plugins. Custom analysis functions.

What do you want to do next?

Learn about using Math Plugins
Learn about writing Math Plugins

Learn about writing MATLAB custom function plugins

MATLAB custom analysis interface

This window provides information on MATLAB plugin functions you can use in math equations.

_Custom Analysis Interface for use X
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Behavior
Clicking on the link takes you to the MathWorks Web site.

Use the drop down list to select a MATLAB plugin to insert in your math equation. If MATLAB or the instrument toolbox is not
installed, the drop down list is replaced with a instructions to install MATLAB and the toolbox.

What do you want to do next?
Learn about using Math Plugins
Learn about writing Math Plugins

Learn about writing MATLAB custom function plugins

Basic spectral setups

Set up basic spectral analysis

From the Math menu, select Basic Spectral, or click Basic in the Math Setup control window.
Overview. Use these controls to for simple spectral analysis.

To use. For information on the controls, click the buttons.

= Source
= Editor
m ?

= Vertical Controls

400Hz

—
100 DkH

| 50.0kHz

Changing the Horizontal Mode to Manual activates the Frequency Span and Resolution BW controls.
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Use front panel spectral controls

From the Math menu, select Basic or Advanced Spectral; in the Spectral Setup window, click the ? mark.
Not available on DPO5000 and DPO70000SX Series instruments.

To use. To map the spectral controls to the instrument front panel, do the following:

1. From the Horz/Acq menu, select Horizontal/Acquisition Setup.

Open the Horizontal tab.

Under Mode, click the Manual option box.

Return to the Spectral Setup control window.

Use the front panel Resolution knob to directly control Frequency Span.

S

Use the Horizontal Scale knob to directly control Resolution Bandwidth.

Advanced spectral setups

Set up advanced spectral analysis

From the Math menu, select Advanced Spectral, or click Advanced in the Math Setup control window.

Overview. Use the controls in this window to set up advanced math waveforms for spectral analysis. Using the tabs, you can
create a spectral waveform, define the vertical units, and adjust the measurement parameters. You can also lock waveforms
together.
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To use. For information on the controls, click the buttons.
m  Create/Edit

m  Vert Axis

= Tracking

= Home <-> Apply

= Editor

= Frequency
s ?

=  Gating

After you create the spectral waveform, use the controls on the right side of the control window to position and adjust the
waveform so that you can view the data you are interested in.

You can operate the instrument and view spectral (FFT) waveforms using the time-domain controls, gating controls, or frequency
domain controls. Some of these controls are interactive; making changes with one set of controls will sometimes change settings
in another control set.

What do you want to do next?
Learn about creating spectral waveforms.

Learn about the Math Setup controls.

Set up the frequency spectral controls

From the Math menu, select Advanced Spectral, or click Advanced in the Math Setup control window.
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To use.
= Click in an entry box, and then use the multipurpose knobs to set the Center Freq, Freq Span, and Res BW.

= Click Full to set the frequency span to full.

Center Frequency

S0.0MHz

Frequancy Span
1MMHz

Resolution BW
A00kHz
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Behavior. The maximum frequency span is equal to half of the sample rate. If you need a higher frequency span, set the sample
rate to a larger value.

The Resolution Bandwidth determines how small of a frequency difference can be resolved in the frequency domain output data.
It defines the bandwidth of filters used to perform the frequency domain analysis. The resolution bandwidth is measured in hertz
at the 3 dB points on each side of the peak spectral lobe. Adjusting the resolution bandwidth controls the gate duration to obtain
the desired resolution bandwidth.

NOTE. The frequency domain controls interact with the gating and acquisition controls; changing one set of controls may change
the other control settings.

What do you want to do next?

Learn about the Gating controls.
Learn about the Math Setup controls.
Center frequency

The center frequency is the frequency at the center of the frequency span. The maximum center frequency is equal to the sample
rate divided by two (the Nyquist frequency) minus one half the span. The minimum center frequency is equal to one half of the
span.

If the frequency span is set to maximum, then the center frequency will not move. To increase the center frequency beyond the
present limits, either reduce the frequency span or increase the sample rate. To decrease the center frequency beyond the
present limits, reduce the frequency span.

Frequency span

The frequency span is the range of frequencies over which the spectral analysis is performed. The maximum span is from DC to
one half of the sample rate (the Nyquist frequency). A smaller frequency span allows a greater range of center-frequency
adjustment. If a larger frequency span is desired, increase the sample rate.

Resolution bandwidth

The resolution bandwidth controls the bandwidth of the spectral analyzer filters. You can adjust the resolution bandwidth in units
of hertz. The resolution bandwidth is measured at the —3 dB points on each side of the peak spectral lobe of the filter.

Resolution bandwidth is inversely proportional to the gate duration in the time domain. Changing the gate duration changes the
resolution bandwidth. Changing the spectral analyzer window function also changes the resolution bandwidth but will not affect
the gate duration.

To decrease the resolution bandwidth beyond the present limits, increase the time domain gate duration. If this is insufficient,
increase the record length and then increase the gate duration again. You can also try the rectangular or Hamming window to
maximize the frequency resolution (minimize resolution bandwidth).

Set up spectral gating controls

From the Math menu, select Advanced Spectral, or click Advanced in the Math Setup control window.
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To use.

1.

Select an FFT window type from the Window Type list.

Window Type
Saussian ¥

Click in the Gate Position, Gate Duration, or Gate Length entry boxes and use the multipurpose knobs to set the gating
parameters.

Gate Position
0.0
Garte Dur adion

s

e Giting

Behavior. An FFT Window Type can help reduce spectral noise for many types of signals. Some windows provide better
frequency resolution at the expense of better amplitude measurements. Other windows provide better amplitude accuracy over
frequency resolution. The choice of window also affects the resolution bandwidth.

Gate Position moves the gate that selects the data for the spectral waveform. The gate position is the center point in the
gate measured in seconds with respect to the trigger point. In most cases the phase reference point is located at the center

of the gated data. However, if you use a Tek Exponential window, the phase reference point is at the 20% point of the gated
data.

Gate Duration sets the gate time duration in seconds. The default gate duration is the duration of the entire waveform
record. The resolution bandwidth is inversely proportional to the gate duration.

Gate Length displays the gate length in points. The default gate duration is the duration of the entire waveform record.

NOTE. The gating controls interact with the acquisition and frequency domain controls; changing one set of controls may
change the other control settings.

What do you want to do next?

Learn about selecting an FFT window.

Learn about the Math Setup controls.

Learn about the Frequency controls.
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Using spectral analysis

Spectral analysis overview

You can use math waveforms to perform FFT (Fast Fourier Transform) measurements with the instrument. The FFT process
mathematically converts the standard time-domain signal (repetitive or single-shot acquisition) into its frequency components,
providing spectral analysis capabilities.

The ability to quickly look at signal frequency components and spectrum shape is a powerful research and analysis tool. FFT is
an excellent troubleshooting aid for the following:

= Testing the impulse response of filters and systems

= Measuring harmonic content and distortion in systems
= |dentifying and locating noise and interference sources
= Analyzing vibration

= Analyzing harmonics in 50 and 60 Hz power lines

= Continue

Spectral analysis features

You can display an FFT waveform on any actively acquired signal (periodic or single-shot), the last acquired signal, or any signal
stored in reference memory.

FFT windows. The instrument allows you to match the optimum window to the signal you are analyzing.

= The Rectangular window is best for nonperiodic events such as transients, pulses, and single-sequence acquisitions.
= The Hamming, Hanning, and Blackman-Harris windows are better for periodic signals.

= The Kaiser Bessel window has less spectral leakage than the Hanning, Hamming, or Rectangular windows.

= The Gaussian window provides optimal localization in both the time and frequency domain.

= The Flattop2 window is good for high accuracy magnitude measurements for signals that do not require narrow resolution
bandwidth.

= The Tek Exponential window is useful for impulse response testing.
Vertical scales. The FFT vertical graticule can be set to either dB or Linear RMS.

= AdB scale is useful when the frequency component magnitudes cover a wide dynamic range, letting you show both lesser
and greater magnitude frequency components on the same display.

= Alinear scale is useful when the frequency component magnitudes are all close in value, enabling direct comparison of
their magnitudes.

Spectral and Time-Domain displays. Time signals and FFT waveforms can be shown together on the display. The time signal
highlights the problem; the FFT waveform helps you determine the cause of the problem.

= Continue

= Previous

FFT process

The FFT process mathematically converts the standard time-domain signal (repetitive or single-shot acquisition) into its
frequency components.

The FFT function processes the waveform record and displays the FFT frequency domain record, which contains the input signal
frequency components from DC (0 Hz) to % the sample frequency (also called the Nyquist frequency).
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I Wavefarm record |

B

| FFT frequency damain record |

v

FFT
| | frequency-domain
wawsform

O He ——————— Uk Zample
frequency

Nyquist frequency

The highest frequency that any digital oscilloscope can measure without errors is one-half of the sample rate or frequency. This
frequency is called the Nyquist frequency.

The FFT waveform displays the input signal frequency components from DC (0 Hz) to the Nyquist frequency.

= Continue

®  Previous

The FFT display

The following illustration shows a typical time-domain waveform and the frequency components of that signal as part of the math
FFT waveform.

= Continue

®  Previous
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FFT windows

The FFT process assumes that the part of the waveform record used for FFT analysis represents a repeating waveform that
starts and ends at or near the same voltage of a cycle. In other words, it is an integer number of cycles. When a waveform starts
and ends at the same amplitude, there are no artificial discontinuities in the signal shape, and both the frequency and amplitude
information is accurate.

A nonintegral number of cycles in the waveform record causes the waveform start and end points to be at different amplitudes.
The transitions between the start and end points cause discontinuities in the waveform that introduce high-frequency transients.
These transients add false frequency information to the frequency domain record.

Applying a window function to the waveform record changes the waveform so that the start and stop values are close to each
other, reducing the discontinuities. This results in an FFT measurement that more accurately reflects the actual signal frequency
components. The shape of the window determines how well it resolves frequency or magnitude information.

Time-gkemain :___".«"u’él'n.‘l}ﬁjrl'l'l___
waneiarn 1 g peinds

| Discortinuities

Wavetam
seenby FET

FFT

A

Withaut windowing

Bource
Wavefam
data poinls

| Pointey-point
I multiply
_,/_\‘_ Window
| Furstion
| CHanning)

SN :
= — Wavekern after
windkiwing

e

With windowing

= Continue

= Previous
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FFT window characteristics

Each FFT window is a trade-off between frequency resolution and magnitude accuracy. What you want to measure and your
source signal characteristics help determine which window to use. Use the following guidelines to select the best window.

FFT window Characteristics Best for measuring

Rectangular Best frequency, worst magnitude Transients or bursts where the signal
resolution. This is essentially the same as | levels before and after the event are
no window. nearly equal.

Equal-amplitude sine waves with
frequencies that are very close.

Hamming, Hanning Better frequency, poorer magnitude Sine, periodic, and narrow-band random
accuracy than Rectangular. Hamming has| noise.
slightly better frequency resolution than | Transients or bursts where the signal

Hanning. levels before and after the event are
significantly different.
Blackman-Harris Best magnitude, worst frequency Predominantly single frequency signals to
resolution. look for higher order harmonics.

You can also determine the best window empirically by first selecting the Rectangular window, and then selecting (in the
following order) the Hamming, Hanning, and Blackman-Harris windows until the frequency components merge. Use the window
just prior to where the frequencies emerge for the best compromise between resolution and amplitude accuracy.

= Continue

= Previous

Time domain gating

You can use time domain gating to select a specific segment of your signal for spectral analysis. Two controls, gate position and
gate duration, determine the location and size of the gate.

The resulting spectrum corresponds to the frequency components of the signal in the gated segment.

T Duration

- Gate poeition p— JZaro phaze refarence

f— Gate
Tng:_]ar
position

Freguency domain samples

Time domain acquisiion

Time domain gating is inversely proportional to the resolution bandwidth of the spectral waveform. The narrower the gate, the
larger the resolution bandwidth and the lower the frequency resolution. To obtain the best frequency resolution, use as wide a
gate as possible.

= Continue

= Previous
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Aliasing

Problems occur when the instrument acquires a signal containing frequency components that are higher in frequency than the
Nyquist frequency. The frequency components that are above the Nyquist frequency are under sampled and appear to "fold
back" around the Nyquist frequency, showing as lower frequency components. These incorrect components are called aliases.

To quickly check for aliasing, slowly decrease the horizontal time scale. If the shape of the displayed waveform changes
drastically or becomes stable, your waveform is probably aliased. You can also check for aliasing by turning on peak detect
acquisition mode. To remove aliasing, modify the record length.

Myaquist frequensy
0OHz {102 samphe rate)

b Frequeney !
! ....................................
il _

= Continue

Arnplilud e

®  Previous

Eliminate aliasing
Use the following methods to eliminate aliases:

= Increase the sample rate by adjusting the horizontal scale to a faster time-per-division setting. Since you increase the
Nyquist frequency as you increase the time per division, the aliased frequency components should appear at their proper
frequency. If the increased number of frequency components shown on the screen makes it difficult to measure individual
components, use MultiView Zoom to magnify the FFT waveform.

= Use afilter on the source signal to limit the bandwidth of the signal to frequencies below that of the Nyquist frequency. If the
frequency components that you want to view are below the built-in bandwidth settings, set the source channel bandwidth to
the appropriate value.

m  Push the Autoset button.

= Switch the acquisition to Envelope mode or Peak Detect mode. Envelope mode searches for samples with the highest and
lowest values over multiple acquisitions and can detect faster signal components over time. In Peak Detect mode, the
acquisition alternates between saving the highest sample in one acquisition interval and lowest sample in the next
acquisition interval.

= Beginning of Overview

= Previous
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Math equation editor

Math equation editor control window

From the Math menu, select Equation Editor, or click the Editor button in the Math Setup or Spectral Setup control windows.

Overview. Use the Math Equation Editor control window to define or edit math waveforms. The readout shows the math
expression as you construct it. New functions are added at the beginning of the expression each time you click one of the
function buttons.

To use. For information on the controls, click the buttons.

= Display

= Time

= Spectral

n Var

m  Meas

= Filter

= Home<->End
m  Channels

= Operands

= Syntax

Math Equation Editor

Average FABS

integral  Log10

Derivative LogE
Invert Exp
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Behavior. You can create a math expression using one or more of the following approaches:

= Open the tabs and click one or more of the buttons to insert functions into the math expression. Then select one of the
waveforms as an operand by clicking one of the Channels Selector. Use the edit controls to add additional numbers and
operators to complete the math expression.

= Connect an external keyboard and use it to enter the math expression.

= Create a math expression using an external text editor or another application. Copy the text to the Windows clipboard.
Right-click with the mouse to paste the text into the math expression.

If you create a math expression that is longer than the physical space in the control window readout, you can scroll through the
expression using the Text Edit controls.

To edit another math waveform, select the waveform from the Math (n) drop-down list in the Equation Editor control window.

To open a Math Averaging control window, where you can specify the number of times the math waveform is to be averaged,
click Avgs.

Click Apply to apply the math expression to the selected waveform.

For additional information on creating math waveforms, see Guidelines for Working with Math Waveforms.
What do you want to do next?

Learn about the Math Setup controls.

Learn about using math functions with math waveforms.

Math equation editor (Time tab)

From the Math menu, select Equation Editor; then open the Time tab.
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To use. Click a control to insert time domain functions into the math expression.
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1. Click one of the Primitive buttons to insert a Time function into the math expression.

Primitive buttons

Average Sart FABS Sin Cos Tan
Integral Log 10 Ceil ASin ACos ATan
Derivative Loge Floor Sinh Cosh Tanh
Invert Exp Min Max WfmDB

2. Click More to add additional functions.
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Behavior. You can use any of the channels as arguments for the function. You can also create nested functions by inserting one
function into the argument portion of another.

Consider the following when working with math waveforms:

= Scale and position the source waveform so it is contained on-screen; off-screen waveforms may be clipped, resulting in
errors in the math waveform.

=  Use the vertical position and vertical offset to position the source waveform. The vertical position will not affect the math
waveform unless you position the source waveform off screen so that it is clipped.

What do you want to do next?

Learn about the Spectral Setup controls.

Learn about using the measurement list with math waveforms.
Absolute value

Inserts the text FABS( into the math expression. The FABS function takes the absolute value of the expression.
Arc sine

Inserts the text ASIN( into the math expression.

Arc cosine

Inserts the text ACOS( into the math expression.

Arc tangent

Inserts the text ATAN( into the math expression.

Average

Inserts the text AVG( into the math expression. Enter an argument to the function. The average function produces the average of
the argument.

Base 10 logarithm

Inserts the text LOG( into the math expression. Enter an argument to the function. The log function produces the base
10 logarithm of the argument.

Cosine
Inserts the text COS( into the math expression.
Derivative

Inserts the text DIFF( into the math expression. Enter an argument to the function. The derivative function produces the
derivative of the argument.

Hyperbolic sine

Inserts the text SINH( into the math expression.
Hyperbolic cosine

Inserts the text COSH( into the math expression.
Hyperbolic tangent

Inserts the text TANH( into the math expression.
Integral

Inserts the text INTG( into the math expression. Enter an argument to the function. The integral function produces the integral of
the argument.
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Invert

Inserts the text INV( into the math expression. Enter an argument to the function. The invert function inverts the argument within
the parentheses.

Largest integer
Inserts the text FLOOR( into the math expression. The FLOOR function takes the largest integer < the expression.
Maximum value

Inserts the text MAX( into the math expression. The MAX function accumulates over time the maximum value at each point in the
vector.

Minimum value

Inserts the text MIN( into the math expression. The MIN function accumulates over time the minimum value at each point in the
vector.

Natural antilog

1. Inserts the text EXP( into the math expression.

2. Enter an argument to the function.

The natural antilog function raises e to the power of the argument.
Natural logarithm

1. Inserts the text LN( into the math expression.

2. Enter an argument to the function.

The LN function produces the natural logarithm of the argument.
Sine

Inserts the text SIN( into the math expression.

Smallest integer

Inserts the text CEIL( into the math expression. The CEIL function takes the largest integer > the expression.
Square root

Inserts the text SQRT( into the math expression. Enter an argument to the function. The square root function produces the
square root of the argument.

Tangent
Inserts the text TAN( into the math expression.
WfmDB

Inserts the text WFMBD( into the math expression. The WfmBD features accumulates sampling information into a data base.
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Math equation editor (Spectral tab)
From the Math menu, select Equation Editor; then open the Spectral tab.
To use. Click a control to insert spectral analysis functions into the math expression.

1. Click one of the Predefined Functions to insert a Spectral function into the math expression.

Spectral functions

Mag Real Phase Imaginary

2. Select one of the defined waveforms as an argument using the Channels Selector.

Priemifive:
Spectml Fredefined
Setup Functions

Baasic Bl Rzl
— =
Addvateetd Phase  Imaginary
—

Behavior. You can use any of the channels as arguments for the function. Create nested functions by inserting a function into
the argument portion of another.

What do you want to do next?

Learn about the Spectral Setup controls.

Learn about using math functions with math waveforms.
Learn about using the Measurement list with math waveforms.
Magnitude

Inserts the text SpectralMag( into the math expression. Select one of the waveforms as an argument to the function. This function
creates an FFT magnitude waveform.

Real number

Inserts the text SpectralReal( into the math expression. Select one of the waveforms as an argument to the function. This
function creates a waveform that displays only the real part of the FFT.

Phase

This timing measurement is the amount of time that one waveform leads or lags another waveform. The measurement is
expressed in degrees where 360° comprise one waveform cycle.

Imaginary number

Inserts the text Spectrallmag( into the math expression. Select one of the waveforms as an argument to the function. This
function creates a waveform that displays only the imaginary part of the FFT.
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Math equation editor (Var tab)

From the Math menu, select Equation Editor; then open the Var tab.

To use.

1. Click in a Var <1-8> = entry box and use the multipurpose knobs to enter a value for the variable.
2. Click More to add additional variables

3. Click the associated button to enter that variable into the math expression.

4, Click Controls to access the Math Variables control window.

| e M R
e @ - w0
Ble

Behavior. You can assign up to eight different variables to add to your math expression.

= Clicking a Var <1-8> button enters the variable into the math expression.

= Clicking the More button accesses the other four variables.

=  The Controls button activates the Math Variables control window where you can quickly set or change the math variables.
What do you want to do next?

Learn about the Edit controls.

Learn about the Math Variable controls.

Math equation editor (Meas tab)

From the Math menu, select Equation Editor; then open the Meas tab.

To use.

1. Use the list to enter one of the predefined measurements into the math expression.

2. Click the button adjacent to an item to insert the measurement into the expression.

OOgno
0600
T
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Behavior. The list contains the measurements defined in the Measurement control window. The buttons are only active for
defined measurements; they are unavailable for any undefined measurements.

Measurements are continuously updated on live acquisitions. The most recent measurement values are always used in math
expressions.

What do you want to do next?

Learn about the Edit controls.

Math equation editor (Filter tab)
From the Math menu, select Equation Editor; then open the Filter tab.
To use. Use these controls to insert spectral analysis-based functions into the math expression.

1. Inthe Math Equation Editor control window, click a Load button.

2. In the Open dialog box, navigate to the location of the filter you want to load. You will find a selection of available Math
Arbitrary Filtersin C: /TekScope/Math Arbitrary Filters, or browse to the location of any custom filters.

Select the filter you want to use; then click Open.
Click the corresponding Flt <1-8> button (that you used to load the filter) to insert its function into the math expression.
You can select one of the defined waveforms as an argument using the Channels Selector.

Edit the math expression using the Operands and edit controls if needed.

S A o

When you finish building the expression, click Apply.

Primitive

User-defined Arbitrary Filters

-

EEEE
EEEE

Re-load from file

Behavior. You can use any of the channels as arguments for the function. Create nested functions by inserting a function into
the argument portion of another.

What do you want to do next?
Learn about the Spectral Setup controls.
Learn about using math functions with math waveforms.

Learn about using the Measurement list with math waveforms.
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Measurement snapshot control window

From the Measure menu, select Measurement Snapshot.

Overview

Measurement Snapshot lists all of the automated measurements that are available for a selected waveform.

Measurement Snapshot on Ch 2

Heasurement Context

Period 995 fus Freq

Pos Width 196 Abps Mey ilficth Baze, Top Form Histogram hiode
Burst fd 3 Mms High Ref a0 0%

Rize Time 21 B9ps Fall Tirne Micl Ref SL0%

+ Duty Cyc 49 Tiag - Duty Cye . Liow Rief 10.0%

+Dwershoot 4 T3 -Chrershoot
Mz 2R High
Min 2 By Loy
4 T4y Pk-Pk
T Al Cyele Mean
1 T6w Cycle RMS
A6 Muvs Cyc Area

To use
1. Select the waveform for which you want to take a snapshot.
2. Click the Snapshot button in the Measurement control window, or select Snapshot from the Measure menu.

3. Click either General or Comm in the Snapshot Type group box to begin the snapshot.

Behavior
When the instrument has completed all of the measurements, the snapshot window is updated with the measurements.

Measurement Snapshot executes all of the single waveform measurements once; the measurements are not continuously
updated. Any measurements previously taken are retained on the display until you complete a new snapshot. To take another
shapshot, click the Refresh button.

NOTE. Automatic measurements are not available on digital channels.

o TIP. Before taking a snapshot, be sure to properly display the waveform. Measurement Snapshot does not warn you if a
waveform is improperly scaled (for example, clipped, low signal amplitude, low resolution, and so on).

To change the source for taking a snapshot, select another channel, math, or reference memory waveform and then execute
shapshot again.
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o TIP. For information on measurement algorithms, refer to the Automatic Measurement Algorithms and Methods for High-
Performance Communications Applications application note, 85w_15763.pdf. This application note is available from the
www.tektronix.com Web site.

What do you want to do next?

Return to the Measurement control window overview.

Measurement setup control window (Amplitude tab)

From the Measure menu, select Measurement Setup; then open the Ampl tab.

Overview

Use this control window to set up the instrument for taking automatic amplitude measurements.

To use

For information on the controls, click the buttons.
= Measurements

m  Channel

= Measure | Source

= Reflevels

= Gating

= Statistics
= Snapshot
= Histogram
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Behavior
From this control window, you can do the following:
= Define amplitude measurements for the selected waveforms.

= Select a waveform source using the Channels Selector. You can measure live waveforms, math waveforms, or reference
waveforms.

= Create a list of measurements to appear in the main graticule or in a separate measurement window.
= Define the unique reference levels for each measurement.

= Use gating to limit the measurements to a specific area of the waveform.

= Set up measurement statistics.

= Set up histograms to evaluate specific regions of the waveform.

TIP. Turn on Fast Acquisitions to enhance your measurements. In Fast Acquisitions mode, measurements are calculated on
an array of acquired waveforms.

If three or more channels are displayed, Fast Acquisitions mode is turned off, and then the requested measurements are
made. Fast Acquisitions mode is not automatically turned back on when you select fewer than three channels.

NOTE. Some measurements are less accurate using Fast Acquisitions mode, for example, timing measurements. Automatic
measurements are not available on digital channels.

What do you want to do next?

Go to a step-by-step procedure to set up the instrument for taking measurements.
Learn about taking automatic phase measurements.

Learn about taking amplitude measurements.

Learn about taking timing measurements.

Learn about taking histogram measurements.

Learn about communications measurements.

Learn more about the Measurements list

Learn more about the Measurement controls.

Measurement readouts

An Info (information) column in the measurement readout area displays icons that indicate the status of each measurement.
When an error icon displays, the instrument also displays an error code.

For a list of instrument error codes, messages, and definitions, refer to the Programmer guide available on the product software
DVD or from www.tektronix.com/manuals.

The next table shows some of the icons with examples of their meaning.

TIP. If you hover the mouse pointer over the displayed icon, the instrument displays more specific information on the
measurement status.
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Icon Meaning example

[ The instrument is in the process of acquiring data and

L}J:}J calculating the measurement.

e The instrument encountered an error.

Ly

- The instrument cannot locate the specified edge of the signal.
<)

r, The instrument cannot measure a waveform that is “clipped” on
= the screen.

F@ The instrument cannot locate the specified signal.

=i

Null waveform data that is seen during measurements is usually seen when using ET mode, when the instrument is still filling the
waveform record. Warnings appear in the measurement readouts because of ET mode, but eventually go away once the
waveform record fills in. Filters can also cause null waveform data, and measurements on the resulting math waveforms result in
warnings.

Select an amplitude measurement

From the Measure menu, select Measurement Setup; then open the Ampl tab.
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Use the Ampl tab to select automatic amplitude measurements.

1. Select a source with the Channels Selector.

2. Click a Measurements button to add an Amplitude measurement to the Measure list:

Measurement setups

Measurement buttons

Amplitude Low +Qvrshoot
AC RMS Max -Ovrshoot
Pk-Pk Min Mean

RMS Cycle RMS Cycle Mean
High

Measurements

Amplitude RMS Max

AC RMS High Min

PK-Pk Low

Measurements

Cycle RMS Mean

+0Ovrshoot Cycle Mean

@ @

3. Click Display On in the upper-right corner of the Measurement Setup Control Window to turn the measurement display on

and off.

Behavior

Measurements are updated approximately three times a second, or less for long record lengths. Measurements are calculated

after each acquisition. You can display up to eight automatic measurements.

TIP. Select the individual measurements directly from the Measure menu Amplitude submenu.

What do you want to do next?

Learn about taking timing measurements.

Learn about taking histogram measurements.
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Learn about other measurements.

Learn about communication measurements.

Learn more about the Measurements list.

Learn more about the Measurement controls.

Amplitude

This voltage measurement is the high value minus the low value measured over the entire waveform or gated region:
Amplitude = High — Low

AC RMS

This voltage measurement is the true Root Mean Square voltage over the measurement region.

Peak to Peak

This voltage measurement is the absolute difference between the maximum and minimum amplitude in the entire waveform or
gated region.

RMS
This voltage measurement is the true Root Mean Square voltage over the entire waveform or gated region.
High

The high level measurement is the value used as 100% whenever high reference, mid reference, or low reference values are
needed, such as in fall time or rise time measurements. This value can be calculated using either the min/max or histogram
method. The min/max method uses the maximum value found. The histogram method uses the most common value found above
the midpoint. This value is measured over the entire waveform or gated region.

Low

The low level measurement is the value used as 0% whenever high reference, mid reference, or low reference values are
needed, such as in fall time or rise time measurements.

This value can be calculated using either the min/max or histogram method. The min/max method uses the minimum value
found. The histogram method uses the most common value found below the midpoint. This value is measured over the entire
waveform or gated region.

Maximum

This voltage measurement is the maximum amplitude. It is typically the most positive peak voltage and is measured over the
entire waveform or gated region.

Minimum

This voltage measurement is the minimum amplitude. It is typically the most negative peak voltage and is measured over the
entire waveform or gated region.

Cycle RMS

This voltage measurement is the true Root Mean Square voltage over the first cycle in the waveform or the first cycle in the gated
region.

Positive Overshoot

This voltage measurement is measured over the entire waveform or gated region.
Positive Overshoot = (Maximum — High) x Amplitude 100%

Negative Overshoot

This voltage measurement is measured over the entire waveform or gated region and is expressed as:
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Negative Overshoot = (Low — Minimum) x Amplitude x 100%

Mean

This voltage measurement is the arithmetic mean over the entire waveform or gated region.

Cycle Mean

This voltage measurement is the arithmetic mean over the first cycle in the waveform or the first cycle in the gated region.

Measurement setup control window (Time tab)

From the Measure menu, select Measurement Setup; then open the Time tab.

Overview

Use this control window to set up the instrument for taking automatic time measurements.

To use

For information on the controls, click the buttons.

Measurements
Channel
Measure | Source
Ref Levels
Gating

Statistics
Snapshot

Histogram

Measurement Setup
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Behavior

From this control window, you can do the following:

Define time measurements for the selected waveforms.

Select a waveform source using the Channels Selector. You can measure live waveforms, math waveforms, or reference
waveforms.

Create a list of measurements to appear in the main graticule or in a separate measurement window.
Define the unique reference levels for each measurement.

Use gating to limit the measurements to a specific area of the waveform.

Set up measurement statistics.

Set up histograms to evaluate specific regions of the waveform.

NOTE. Automatic measurements are not available on digital channels.

TIP. Turn on Fast Acquisitions to enhance your measurements. In Fast Acquisitions mode, measurements are calculated on
an array of acquired waveforms. As the waveforms accumulate (with persistence on), your measurement accuracy may
increase. However, only one or two channels can be displayed when you take automatic measurements using Fast
Acquisitions mode.

If three or more channels are displayed, Fast Acquisitions mode is turned off, and then the requested measurements are
made. Fast Acquisitions mode is not automatically turned back on when you select fewer than three channels.

What do you want to do next?

Go to a step-by-step procedure to set up the instrument for taking measurements.

Select a time measurement

266

Type From the Measure menu, select Measurement Setup; then open the Time tab.
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To use
Use the Time tab to select automatic time measurements.
1. Select a source with the Channels Selector.

2. Click a Measurements button to add a Time measurement to the Measure list:

Time measurements

Rise Time Pos Width Period
Fall Time Neg Width Freq
+Duty Cycle -Duty Cycle Delay

Feasureanenis

Fase Time  Pos Width Prine

Fall T Neg Widih Fram

+Duty Dyl Dty Cycla [Dtlamy

3. Click Display On in the upper-right corner of the Measurement Setup Control Window to turn the measurement display on
and off.
Behavior

Measurements are updated approximately three times a second, or less for long record lengths. Measurements are calculated
after each acquisition. You can display up to eight automatic measurements.

A new control window opens when you click Delay. Enter the parameters for the delay measurement, and then click Ok to return
to the Measurement Setup control window. The delay measurement is added to the list.

TIP. Select the individual measurements directly from the Measure menu Time submenu.

Rise Time

This timing measurement is the time required for the leading edge of the first pulse in the waveform or gated region to rise from
the low reference value (default = 10%) to the high reference value (default = 90%) of the final value.

Fall Time

This timing measurement is the time required for the falling edge of the first pulse in the waveform or gated region to fall from the
high reference value (default = 90%) to the low reference value (default = 10%) of the final value.

Positive Duty Cycle

This timing measurement is the ratio of the positive pulse width to the signal period expressed as a percentage.
The duty cycle is measured on the first cycle in the waveform or gated region.

Positive Duty Cycle = (Positive Width) x Period x 100%
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Positive Width

This timing measurement is the distance (time) between the mid reference (default 50%) amplitude points of a positive pulse.
The measurement is made on the first pulse in the waveform or gated region.

Negative Width measurement

This timing measurement is the distance (time) between the mid reference (default 50%) amplitude points of a negative pulse.
The measurement is made on the first pulse in the waveform or gated region.

Negative Duty Cycle

This timing measurement is the ratio of the negative pulse width to the signal period expressed as a percentage. The duty cycle
is measured on the first cycle in the waveform or gated region.

Negative Duty Cycle = (Negative Width) x Period x 100%
Period

This measurement is the time required to complete the first cycle in a waveform or gated region. Period is the reciprocal of
frequency and is measured in seconds.

Frequency

This timing measurement is a measure of the first cycle in a waveform or gated region. Frequency is the reciprocal of the period;
it is measured in Hertz (Hz) where one Hz is one cycle per second.

Delay

This timing measurement is the time between the mid reference (default 50%) amplitude point of two different waveforms

Measurement setup control window (Communications tab)

From the Measure menu, select Measurement Setup; then open the Comm tab.

Overview

Use this control window to set up the instrument for taking automatic communications measurements.

To use

For information on the controls, click the buttons.
=  Measurements

m  Channel

= Measure | Source

= Reflevels

= Gating

= Statistics
= Snapshot
m  Histogram
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Measurement Setup
=]

Behavior

From this control window, you can do the following:

Define communications measurements for the selected waveforms.

Select a waveform source using the Channels Selector. You can measure live waveforms, math waveforms, or reference
waveforms.

Create a list of measurements to appear in the main graticule or in a separate measurement window.
Define the unique reference levels for each measurement.

Use gating to limit the measurements to a specific area of the waveform.

Set up measurement statistics.

Set up histograms to evaluate specific regions of the waveform.

NOTE. Automatic measurements are not available on digital channels.

TIP. Turn on Fast Acquisitions to enhance your measurements. In Fast Acquisitions mode, measurements are calculated on
an array of acquired waveforms. As the waveforms accumulate (with persistence on), your measurement accuracy may
increase. However, only one or two channels can be displayed when you take automatic measurements using Fast
Acquisitions mode.

If three or more channels are displayed, Fast Acquisitions mode is turned off, and then the requested measurements are made.
Fast Acquisitions mode is not automatically turned back on when you select fewer than three channels.

What do you want to do next?

Go to a step-by-step procedure to set up the instrument for taking measurements.
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Select a communications measurement

270

From the Measure menu, select Measurement Setup; then open the Comm tab.

To use
Use the Comm tab to select automatic communications measurements.

1. Select a source with the Channels Selector.

2. Click a Measurements button to add a Communications measurement to the Measure list:

Communication measurements

Ext Ratio Eye Width Jitter P-P Noise RMS

ExtRatio% Crossing% Jitter RMS S/N Ratio

Ext Ratio (dB) Eye Top Jitter 6s CycDistorition

Eye Height Eye Base Noise P-P Q-Factor
Fdeasun eane s

ExiRatio  Eyw Height

Eye Top
-
Bt Ratiok  FyeWith  Eye Base
—
Ext Ratio
i) Crossings
RN

-

3. Click Display On in the upper-right corner of the Measurement Setup Control Window to turn the measurement display on
and off.
Behavior

Measurements are updated approximately three times a second (or less for long record lengths). Measurements are calculated
after each acquisition. You can display up to eight automatic measurements.

TIP. Most Comm measurements require either WimDB or FastAcq mode.

You may need to select Infinite Persistence display mode to accumulate enough data for the Comm measurement to work.

NOTE. You can also select the individual measurements directly from the Measure menu Comm submenu.

What do you want to do next?

Learn about taking amplitude measurements.
Learn about taking timing measurements.
Learn about other measurements.

Learn more about the measurement list.
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Learn more about the measurement controls.
Extinction Ratio

Extinction ratio is the ratio of eye top to base. This measurement is only valid when the acquisition mode is set to WfmDB,
FastAcq is enabled, or the measurement is taken on a reference waveform saved in FastAcq mode.

Ext Ratio = pTopMean/pBaseMean
Extinction Ratio Percent
Extinction ratio percent is the ratio of eye base to top expressed as a percentage.

This measurement is only valid when the acquisition mode is set to WfmDB, FastAcq is enabled, or the measurement is taken on
a reference waveform saved in FastAcq mode.

Ext Percent = 100 x (pTopMean/pBaseMean).
Extinction Ratio Decibel
Extinction ratio decibel is the ratio of eye top to base expressed in decibels.

This measurement is only valid when the acquisition mode is set to WfmDB, FastAcq is enabled, or the measurement is taken on
a reference waveform saved in FastAcq mode.

ExtdB = 10 x Log(pTopMean/pBaseMean)

Eye Height

Eye height is the measurement of the eye height in volts.

Eye Height = (pTopMean-3 x pTopSigma) - (pBaseMean + 3 x pBaseSigma)

Eye Width

Eye width is the measurement of eye width in seconds.

Eye Width = (tCross2Mean-3 x pTopSigma) - (tCross1Mean + *tCross1Sigma)
Crossing Percent

Crossing percent measurement is the eye crossing point expressed as a percentage of eye height.
Crossing Percent = 100 x [(pCross1Mean - pBaseMean)/(pTopMean - pBaseMean)]
Eye Top

Eye Top is the top value used in the extinction ratio measurements.

Eye Top = pTopMean

Eye Base

Eye Base is the base value used in the extinction ratio measurements.

Eye Base = pBaseMean

Jitter Peak-to-Peak

Jitter p-p is the peak-to-peak value for the edge jitter in the current horizontal units.
Jitter PP = TCross1PP

Jitter Root Mean Square

Jitter RMS is the RMS value of the edge jitter in the current horizontal units.

Jitter RMS = TCross 1sigma
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Jitter 6 Sigma

Jitter 6 sigma is six times the RMS value of the edge jitter in the current horizontal units.

Jitter 6 sigma = 6 x (JitterRMS)

Noise Peak-to-Peak

Noise p-p is the peak-to-peak value of the noise of the top or base of the signal as specified by you.
To ensure accurate noise values, be sure to set the signal type to Eye when measuring an Eye signal.
Noise Pk-Pk = PToppk-pk or PBasepk-pk

Noise Root Mean Square

Noise RMS is the RMS value of the noise of the top or base of the signal as specified by you.

To ensure accurate noise values, be sure to set the signal type to Eye when measuring an Eye signal.
Noise RMS = PTopsigma or PBasesigma

Signal to Noise Ratio

SIN ratio is the ratio of the signal amplitude to the noise of the top or base of the signal as specified by you.
SIN Ratio = (Ptop — Pbase)/(PTopsigma or PBasesigma)

Duty Cycle Distortion

Duty cycle distortion is the peak-to-peak time variation of the first eye crossing measured at the MidRef as a percent of the eye
period.

DCD(sec) = 100% x TDCDp-p/(TCross2mean — TCross1mean)
Quality Factor
Quality factor is the ratio of eye size to noise.

Quality Factor = (PTopmean — PBasemean)/(PTopsigma + PBasesigma)

Measurement setup control window (More tab)

272

From the Measure menu, select Measurement Setup; then open the More tab.

Overview

Use this control window to set up the instrument for taking miscellaneous measurements.

To use

For information on the controls, click the buttons.
= Measurements

= Channel

= Measure | Source

= Reflevels

= Gating
= Statistics
= Snapshot

= Histogram
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Behavior

From this control window, you can do the following:

Define miscellaneous measurements for the selected waveforms.

Select a waveform source using the Channels Selector. You can measure live waveforms, math waveforms, or reference
waveforms.

Create a list of measurements to appear in the main graticule or in a separate measurement window.
Define the unique reference levels for each measurement.

Use gating to limit the measurements to a specific area of the waveform.

Set up measurement statistics.

Set up histograms to evaluate specific regions of the waveform.

NOTE. Automatic measurements are not available on digital channels.

TIP. Turn on Fast Acquisitions to enhance your measurements. In Fast Acquisitions mode, measurements are calculated on
an array of acquired waveforms. As the waveforms accumulate (with persistence on), your measurement accuracy may
increase. However, only one or two channels can be displayed when you take automatic measurements using Fast
Acquisitions mode.

If three or more channels are displayed, Fast Acquisitions mode is turned off, and then the requested measurements are made.
Fast Acquisitions mode is not automatically turned back on when you select fewer than three channels.

What do you want to do next?

Go to a step-by-step procedure to set up the instrument for taking measurements.
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Select a miscellaneous measurement

From the Measure menu, select Measurement Setup; then open the More tab.

To use
Use the More tab to select measurements not found under any of the other measurement tabs.
1. Select a source with the Channels Selector.

2. Click a Measurements button to add a More measurement to the Measure list:

More measurements

Area Cyc Area

Phase Burst Width
Measurements

Area Burst Width

Cyc Area

Phase

3. Click Display On in the upper-right corner of the Measurement Setup Control Window to turn the measurement display on
and off.
Behavior

Measurements are updated approximately three times a second, or less for long record lengths. Measurements are calculated
after each acquisition. You can display up to eight automatic measurements.

A new control window opens when you click Phase. Enter the parameters for the phase measurement, and then click Ok to
return to the Measurement Setup control window. The phase measurement is added to the list.

TIP. Select the individual measurements directly from the Measure menu More submenu.

What do you want to do next?

Learn about taking automatic phase measurements.
Learn about taking amplitude measurements.

Learn about taking timing measurements.

Learn about taking histogram measurements.

Learn about communications measurements.

Learn more about the Measurements list

Learn more about the Measurement controls.
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Area

Area is a voltage-over-time measurement. The measurement is the area over the entire waveform or gated region expressed in
volt-seconds. The area above the common reference point is positive while the area below the common reference point is
negative.

Burst Width

This timing measurement is the duration of a burst (a series of transient events) and is measured over the entire waveform or
gated region.

Cycle Area

The cycle area is a voltage over time measurement. The measurement is the area over the first cycle in the waveform or the first
cycle in the gated region expressed in volt-seconds. The area above the common reference point is positive while the area below
the common reference point is negative.

Phase

This timing measurement is the amount of time that one waveform leads or lags another waveform. The measurement is
expressed in degrees where 360° comprise one waveform cycle.

Counter measurement setup

NOTE. This online help documents features and options available for several instrument models. Your instrument, or instrument
setup may not have some features discussed in this online help.

From the Measure or Analyze menu, select Counter > Time or Frequency, or from the Trigger A-B Sequence or Trigger Options
menu, select Counter Measurements Setup.

To use

Click the Counter button to toggle the counter on and off.

Click the A-B Trigger Time Interval button to measure time.

Click the Trigger Source Frequency button to measure frequency:

= Click Show Frequency to display the frequency in units of frequency (Hz).

= Click Show Period to display the measurement in units of time (seconds).
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File | Edit | Vertical | Ho Trig | Display | Cursors | Measure | Mask | Math yze | Utilities | Help -

Val: 10.000 000 000 '4 GH=z
Min: 9.999:999 995 4 GH=z
Max: 10.000 000 004 4 GH=z
Avg: 10.000 000 000 0 GH=z
1.8 Hz
0.0 Hz

Counter Measurement Setup

Counter measurements require the use of the A-B Sequence
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Level

| BTrigger

Level
Trig After Time  Trig on nth Event @ L14mv
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The resultant count, minimum, maximum, average, and deviation values are shown in the upper-left corner of the display.

Scaling. The measurement is scaled by subtracting the reference interval from the measurement and then multiplying the result
by the gain.

= Click Set to 0 to set the Reference Interval to 0.

= Click Null to copy the current count value to the Reference Interval. If the Reference Interval is not 0, the displayed count
values are deltas from the Reference Interval.

= Click Reset to zero the displayed minimum, maximum, and average values. Their derived values restart with the next count.
= Click Clear to set the Gain back to 1.0.

Results table. Click the Results Table button to toggle the counter results table on and off. You can update the results table
automatically, after a specified time duration, or a specified number of averages.

Trigger Source Frequency. The Trigger Source Frequency Application uses trigger hardware, rather than the acquired
waveform, to measure the frequency of the signal on the trigger source to a very high precision. Best results are obtained when
the External Reference is tied between the instrument and the source of the trigger signal. As a result of using the trigger
hardware, the measurement update rate is very fast, 1/3 second by default. An A-Event Edge to B-Event Edge A->B Sequence is
used. Statistics are derived from the measured values: Minimum, Maximum, Average (mean), and Standard Deviation. The
number of measurements made so far is also included. Long record lengths are not needed for this application, because the
measurements are made from the trigger hardware, not from the acquired waveform. When the reference is non-zero, the
measured value and the derived statistics are shown or queried as delta values from the reference.
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A-B Trigger Time Interval. The A-B Trigger Time Interval Application also uses trigger hardware to measure the time between
the A-Event and the B-Event in an A-B Sequence trigger. The A- and B-Events may be any combination of trigger types: edge,
glitch, width, and so on. When the reference value is non-zero, the measured value is displayed or queried as a delta from the

reference.

Set up measurement statistics

From the Measure menu, highlight Statistics; then select Statistics Controls from the submenu, or click the Statistics button in the
Measurement Setup window.
Overview

Use the Measurement Statistics control window to display statistical calculations on measurements. The control window contains
controls that determine which statistics are displayed in the measurement window.

Measurement Statistics o
w  n N

To use

= Click Off to turn the measurement statistics display off.

= Click Mean to display the value and the mean () of each measurement.
= Click All to display the statistics for each measurement value.

(M) Mean

(m) Minimum

(M) Maximum

(s) Standard Deviation

(n) Population

= Click in the Weight entry box, and then use the multipurpose knobs to set the statistics weight.
m  Click Reset to restart the statistics calculations.

TIP. Select the individual statistics directly from the Measure menu Statistics submenu.

Behavior

Measurement values continue as live updates while the statistics accumulate over time. The statistics appear on the main screen
when a control window is open or on the right side of the screen when no control windows are open and there are less than four
measurements active. The color of the statistics match the color of the waveform from which the measurement was taken.

The statistics weight specifies the constant used to calculate the mean and standard deviation; the minimum and maximum
values are unaffected by weighting. A large value produces statistics that vary less over time.

All statistics (mean, minimum, maximum, standard deviation, and population) are always gathered even though the mean may be
the only statistic shown. When measurements are turned on, the acquisitions take longer because measurements and statistic
calculations are done on each acquisition.

What do you want to do next?
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Return to the Measurement Setup control window overview.
Learn about setting the Reference Level controls.

Learn about using gating to specify measurement areas.

Set up reference levels

From the Measure menu, select Reference Levels, or click the Ref Levs button in the Measurement Setup window.

Overview

Use the Reference Levels control window to define unique reference levels for each measurement. The default reference levels
serve most general-purpose measurements. You can customize all measurements to use different reference levels.

Reference Levels Setup

All Measures
Meas 1
Miaas 2
Maas 3
Mieas 4
Maas 5
Maas B
Meas T

To use

= Click the Min-Max button to derive the reference levels from the minimum and maximum values of the waveform record. If
you want to derive the reference levels based on statistical data, click the Histogram or the Histogram mean button.

= Refer to the graphic in the center of the control window and determine the reference levels you want to define. Click in the
entry boxes associated with the desired reference level, and use the multipurpose knobs to adjust the value.

= If you want the reference levels to be measured by volts, click the Absolute button under Units. To measure the reference
levels as a percentage, click the Percentage button.

= Click either Eye or Pulse to select the signal type.

Behavior
The following reference levels are included: High Reference, Low Reference, Mid Reference, and Mid2 Reference.

Define the reference levels as percentages of the signal amplitude or as absolute values in vertical units by clicking the
appropriate button to define the Units selection. Use Percentage to have reference levels track the signal. Use Absolute to set
the reference levels to fixed values.

The top and base levels that the measurement system derives from a waveform influence the fidelity of measurements. The
measurement system can derive the reference levels from either the minimum and maximum values of the waveform or from
statistical data.
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Reference levels
Min-max uses the highest and lowest values of the waveform Min/Max Tracking Method
record. This setting is best for examining waveforms that have no High (Max)
large, flat portions at a common value, such as sine waves and ’ !
triangle waves - almost any waveform except for pulses.
Mid Ref
Low Min) u
Histogram Mode sets the values statistically. Using a histogram, it Mode Tracking Method
selects the most common value either above or below the midpoint |} __~
(depending on whether it is defining the high or low reference level).
Since this statistical approach ignores short-term aberrations High P
(overshoot, ringing, and so on), Mode is the best setting for
examining pulses. Mid Histogram High
Ref Histogram Low
el -ﬁm‘q | ________%
Histogram Mean sets the values statistically. Using a histogram, it Mean Tracking Method
selects the mean or average value derived using all values either
above or below the midpoint (depending on whether it is defining the
high or low reference level). This setting is best for examining eye
patterns and optical signals. £
L
&
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@
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Mid reference. The Mid reference defines the middle reference level of a waveform; the default level is 50%. This reference
value is primarily used for making measurements between edges such as pulse widths. To change this level, click the control,
and then set the level with the multipurpose knob.

Mid2 reference. The Mid2 reference defines the middle reference used on the second waveform specified in delay or phase
measurements; the default level is 50%. To change this level, click the control, and then set the level with the multipurpose knob.

What do you want to do next?

Return to the Measurement Setup control window overview.
Learn more about Measurement controls.

Learn about using Gating to specify measurement areas.

Learn about using measurement Statistics.
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High reference

The High Reference defines the high reference level of a waveform; the default level is 90%. This reference level is used with the
Low Reference level in the calculation of rise and fall times. To change this level, click the control, and then set the level with the
multipurpose knob.

Low reference

The Low Reference defines the low reference level of a waveform; the default level is 10%. This reference level is used with the
High Reference level in the calculation of rise and fall times. To change this level, click the control and then, set the level with the
multipurpose knob.

Set up measurement gating

From the Measure menu, highlight Gating; then select Gating from the submenu or click the Gating button in the Measurement
Setup window.

Overview

Use the Gating control window to limit the measurement area of the waveform to the region bounded by the vertical bar cursors
or to the left and right edges of a Zoom window.

Measurement Gating @
‘Cursor

(wony)  (zoom3) o o
@ @ T G

280

To use

= To define the gating area with the vertical bar cursors, click Cursor, and then click either Indep or Tracking to select the
Track Mode. These buttons are only displayed when you click Cursor.

= To define the gating area from a Zoom area, click one of the four Zoom buttons.
= To turn off measurement gating, click the Off button.

= Click Setup to return to the Measurement control window.

Behavior

Normally the instrument takes measurements over the entire waveform record. Gating lets you limit measurements to a specific
portion of the waveform. You can limit gating to the region bounded by the vertical bar cursors or to the left and right edges of a
Zoom area.

When you click Zoom (1-4) the Zoom window appears in the lower half of the display. Measurements are taken within the
boundaries of the Zoom area. You can only take measurements on one Zoom area at a time.

When you click Cursor, measurements are taken within the boundaries of the vertical cursors. Use the multipurpose knobs to
move the cursors.

When you use vertical cursors to control the gating, you can also specify the cursor mode. Use the independent cursor mode to
move the cursors one at a time with the multipurpose knobs. Use the tracking mode to have the cursors track one another;
moving Cursor 1 automatically moves Cursor 2 in tandem.
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o TIP. Click, hold, and drag across the part of the graticule that you want to measure. After you define the measurement area,
select Measurement Gating from the shortcut menu to place gating cursors around the measurement area.

Use the same click, hold, and drag method to turn measurement gating off; just select Measurement Gating Off in the shortcut
menu.

What do you want to do next?

Return to the Measurement Setup control window overview.
Learn more about using vertical bar cursors.

Learn more about the Measurement controls.

Learn about setting the Reference Level controls.

Learn about using Measurement Statistics.

Set up histogram measurements

From the Measure menu, select Measurement Setup; then open the Histog tab.

To use

Use this control window to set up the instrument for taking histogram measurements.
For information on the controls, click the buttons.

= Measurements

= Measure | Source

= Reflevels

= Gating

= Statistics
= Snapshot
= Histogram

Measurement Setup
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Behavior
From this control window, you can do the following:
= Define histogram measurements for the selected waveforms.

= Select a waveform source using the Channels Selector. You can measure live waveforms, math waveforms, or reference
waveforms.

= Create a list of measurements to appear in the main graticule or in a separate measurement window.
= Define the unique reference levels for each measurement.

= Use gating to limit the measurements to a specific area of the waveform.

= Set up measurement statistics.

= Set up histograms to evaluate specific regions of the waveform.

NOTE. Automatic measurements are not available on digital channels.

TIP. Turn on Fast Acquisitions to enhance your measurements. In Fast Acquisitions mode, measurements are calculated on an
w array of acquired waveforms. As the waveforms accumulate (with persistence on), your measurement accuracy may increase.
However, only one or two channels can be displayed when you take automatic measurements using Fast Acquisitions mode.

If three or more channels are displayed, Fast Acquisitions mode is turned off, and then the requested measurements are made.
Fast Acquisitions mode is not automatically turned back on when you select fewer than three channels.

What do you want to do next?

Go to a step-by-step procedure to set up the instrument for taking measurements.

Set up histograms

From the Measure menu, select Waveform Histograms, or click the Histogram button in the Measurement Setup window.

Overview

Use the Histogram control window to set up a vertical or horizontal histogram. Use vertical histograms to measure signal noise
and horizontal histograms to measure signal jitter.

istogram

Made is Off
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To use

1. Use the Channels Selector to select the source waveform for the histogram measurements.

2. Click the type of histogram you want to use for your measurement, Horiz (Horizontal) or Vert (Vertical). When you make this
selection, the instrument continues to calculate histograms until you set Display to Off.

3. Click either Linear or Log to set the scaling.

4. Adjust the size of the histogram box (Horiz or Vert) by clicking Limits under Adjust Histogram Box. Use the multipurpose
knobs or keypad keypad to set the box boundaries.

5. Move the location of the histogram box (Horiz or Vert) by clicking Location under Adjust Histogram Box, and then use the
multipurpose knobs or keypad to set the X and Y locations.

NOTE. You must explicitly click the Histogram Mode Off button to stop accumulating histogram data. You can also click
Reset to start a new histogram.

Behavior

A histogram consists of a series of narrow bins into which samples are counted. The histogram box defines the graticule area of
the histogram and the number of vertical or horizontal bins. Horizontal histograms have a maximum of 1000 bins while vertical
histograms have a maximum of 252 bins. The upper-most and bottom-most bins are not displayed. They are used for tracking
over-range and under-range hits and can be obtained by saving the histogram data to a file.

The displayed width or height of the bin that contains the most counts is determined by the Histogram Size control. The relative
sizes for all other bins are scaled proportionally to the bin that contains the most counts.

Histogram limits use the same units as the horizontal and vertical scale controls. When you specify the histogram box in terms of
location, the Y location control adjusts the bottom edges of the histogram while the X location control adjust the left edge of the
histogram box.

TIP. Here are several tips for using histograms:
Right-click in the Histogram box to access a shortcut menu that will allow you to quickly make changes to the histogram.
Use the Measure menu or shortcut menu Reset Histogram command to reset all bin counts to 0.

Click, hold, and drag across part of the graticule where you want to set up a histogram and select Histogram from the shortcut
menu.

Use the same click, hold, and drag method to remove a histogram from the display. Select Histogram Off from the shortcut menu.

You can turn the histogram display off and still accumulate histogram data. This enables you to view the waveform without
having the histogram obscure the data. Turn the histogram display on (use the Display button on the right side of the control
window) at any time to view the histogram.

Use the front-panel channel buttons to turn the source waveform display off so that the waveform does not obscure the
histogram. Data accumulation continues whether the waveform display is on or off.

The instrument can perform up to eight automated statistical measurements on the histogram. Allow the histogram to accumulate
data for a while, and then turn on the desired measurements.

You can use Fast Acquisitions mode with histograms. However, only one or two channels can be displayed. If three or more
channels are displayed, the Fast Acquisitions mode is turned off. The Fast Acquisition mode is automatically turned back on
when you select fewer than three channels.

What do you want to do next?

Return to the Measurement Setup control window overview.
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Histogram box limits - horizontal

1. Select a mode:

2. Specify the adjustment:

3. Enter limits:

Fight Lirri

LeR Limit
“[ soons] @ [ B0Ons B

Set histogram box limits - vertical

1. Select a mode:
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2. Specify the adjustment:

3. Enter limits:

Top Lima
S 200my @
Brattcan Limit
200mv B
Laft Limit Fagi Limit
[ f00ns [ GlOns

Set histogram box location - horizontal

1. Select a mode:

2. Specify the adjustment:

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 285



Measurement setups

3. Enter limits:

\ .
—

/ 1 [Twev ®

—

[ Soom @

Set histogram box location - vertical

1. Select a mode:

2. Specify the adjustment:

3. Enter limits:

' Pasition
] #remv®
—
X Position
[ &0ans @
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Control marks

From the Analyze menu, select Mark.

Overview

Use the Mark Control Window to manually set and clear marks on acquired waveforms in areas of interest.

Mark

€

Desscription |
I

To use

Use the controls in this window to set a mark on a waveform. You can return to the mark and analyze the waveform in the area at
a later time.

1. Press the MultiView Zoom button on the instrument front panel. The instrument uses Zoom 1 to set marks.

2. From the Menu bar, select Analyze > Mark.

3. Move the zoom box to the area of interest on the waveform with the multipurpose knob.

4.  Use the controls described below to set and clear marks.

NOTE. Marks appear as either green or white triangles on-screen. Green triangles represent locations placed automatically by
the instrument; white triangles represent locations placed manually by the user.

Behavior

Use the Mark controls to set marks and analyze waveforms.

Description. Click in the entry box and use the pop-up keyboard to enter a description for the mark you place.
Set/Clr. Click this button to add or delete a mark. Marks are placed on the waveform at center screen.
Prev/Next. Click these buttons to advance from one mark to another along the waveform.

Cursor 1/Cursor 2. Click one of these buttons to position a cursor at the active mark.

Zoom 2/Zoom 3. Click one of these buttons to zoom the area around the active mark. Zoom 1 is the default used by the
Search and Mark feature.
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Select a search type

From the Analyze menu, select Search; then open the Select tab.

Overview

Use the controls in this window to set up the instrument to automatically search and place mark(s). The instrument can search for
and mark many of the same conditions that are available for triggers.

NOTE. Search and mark operations are not available on digital channels.

This document is for more than one instrument. Your instrument, or instrument setup, may not include some of these features.
For DPO70000SX instruments see Features not available.

To use

For information on the controls, click the buttons.
= Type

= Source

= Search/Mark Controls

Glitch Width

DO e & @

Results Bus Runt Window Pattern

DDR Read
& Wirite

NOTE. The Edge search type is standard, all other search types are optional.

Behavior

You can search for and mark regions with particular edges, pulse widths, runts, logic states, rise and fall times, setup and hold
violations and bus types. You can also search on math and reference waveforms.
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From the Analyze menu, select Search; then open the Select tab.

Overview

Analyzing waveforms

Use these controls to select the type of search you want the instrument to perform to automatically place marks on a waveform.

NOTE. This document is for more than one instrument. Your instrument, or instrument setup, may not include some of these

features. For DPO70000SX instruments see Features not available.

Edge Glitch Width SetupHold DDR Read
Bus Runt Window Pattern DDR Write
DDR Read

& Wirite

Transition Timeout State

- W

To use

&

= Click a button to identify the type of search to perform.

= The search Type will appear under Type in the Type-Source table.

Behavior

Clicking a button places the search selection in the Type column of the Type-Source table

Select the search source

From the Analyze menu, select Search; then open the Select or Configure tabs.

Overview

The Source Selection windows allow you to specify the channel parameters used in the search.
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To use

1. Inthe Type-Source table, identify the search Type you want to use; then click the right arrow for that search type under
Source.

2. Atfter the Source Selection window opens, identify the Channel, Source, Clock, or Logic parameters to be used in the

search.
3. Click OK
Behavior

Use the single Source Selection window to set the Channel parameters for an Edge, Glitch, Runt, Transition, Width, Window, or
Timeout search.

Channels
- T G
M

th
Tl Qi @

Use the dual Source Selection window to set the Clock and Data Source parameters for a Setup and Hold search.

Source Selection

Search 1{SetupHold) H

h Eh
S @S o @
" G ) G

Use the Logic Source Selection window to set the threshold parameters for a Pattern or State logic search.
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Configure a search

From the Analyze menu, select Search; then open the Configure tab.

Overview

Use the controls in this window to set up the instrument to automatically search and place marks.

NOTE. Search and mark operations are not available on digital channels.

To use

For information on the controls, click the buttons.
= Type

= Source

= Copy Settings

m  Search Parameters

= Search /Mark Controls

Search - Configure

[+
W 1v | Edge |Chi Ic
SBR[ 2v | Bus (B2SPI >

Results
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Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

Copy search settings

From the Analyze menu, select Search; then open the Configure tab and press the Copy Settings button.

Overview

Use these controls to copy settings from one search to another. You can also copy a trigger setting to a search.

Searcn 1| v

To use

Set up the desired search(s) in the Search - Select window.
Set up the parameters for the search in the Search - Configure window.

Click the Copy Settings button to open the Copy Settings window.

1
2
3
4. In the From drop-down list box, select the search or trigger you want to copy.
5. Inthe To drop-down list box, select the search to copy the settings to.

6

Click the Copy button.
What do you want to do next?

Learn about Search Advanced DDR Control Settings.
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Set advanced DDR search settings

From the Analyze menu, select Search; then open the Configure tab.

Overview

Use the controls in these windows to set conditions for the instrument to automatically search and place marks.

To use
1. Under Type, select one of the following entries DDR Read, DDR Write, and DDR Read & Write in the Select tab.
2. Specify a source for the selected DDR search in the Configure tab.

3. Click the Settings button to configure the advanced DDR settings.

Advanced DDR Control

10.0% 'b) 0.0%

= Use either Auto or Manual option in the Mode drop-down (under CS Level). When auto is selected, the midlevel of the
chip select source is automatically calculated, and values above or below this voltage are used to gate mark
generation. In custom mode, the specified level is used as the midlevel.

= Specify a value in the Level entry box (under CS Level). This value is used when the CS Level Mode is set to manual.

= Specify a value in the Hysteresis entry box (under Edge Detection). This value is used for edge detection in the DDR
algorithm.

= Specify a value in the Margin entry box (under Termination Logic).
What do you want to do next?
Learn about Search Copy Settings.

Learn about setting up DDR search parameters.
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Set search parameters

204

From the Analyze menu, select Search; then open the Configure tab.

Overview

Use the controls in these windows to set conditions for the instrument to automatically search and place marks.

To use

The available controls depend on the searches you selected in the Search - Select Control Window.

1. Under Type, click on an entry in the Type-Source table.

2. Setup the controls for each search you want to perform.

3. Click the Search button to On to initiate a search.

Behavior

Refer to the following table for information on automated searches the instrument can perform. The search controls are

functionally similar to the trigger controls.

Search type

Description

Equivalent trigger

Edge

Searches for edges (rising or falling) with
a user-specified threshold level.

Edge Trigger Control Window

Glitch

Searches for pulses narrower (or wider)
than the specified width, or ignores
glitches narrower (or wider) than the
specified width.

Glitch Trigger Control Window

Pattern

Search for a logic pattern (AND, OR,
NAND, or NOR) across multiple
waveforms with each input set to either
High, Low, or Don’t Care. Search for
when the event goes true, goes false, or
stays valid for >, <, =, or # a user-
specified time. Additionally, you must
define one of the inputs as a clock for
synchronous (state) searches.

Serial Pattern Control Window

Pulse Width

Searches for positive or negative pulse
widths that are >, <, =, or # a user-
specified pulse width

Width Trigger Control Window

Runt

Searches for positive or negative pulses
that cross one amplitude threshold but fail
to cross a second threshold before
crossing the first again. Search for all runt
pulses or only those with a duration >, <,
=, or # a user-specified time.

Runt Trigger Control Window

Setup and Hold

Search for violations of user-specified
setup and hold times.

Setup and Hold Trigger Control Window

State

Searches for the condition when all logic
inputs to the selected logic function cause
the function to be True or False when the
clock input changes state.

Logic State Trigger Control Window
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Search type Description Equivalent trigger
Timeout Searches for no pulse in a specified time. | Timeout Trigger Control Window
Transition Search for rising and or falling edges that | Transition Time Trigger Control Window
are >, <, =, or # a user-specified time.
Window Searches for a signal that is entering or | Window Trigger Control Window
leaving the threshold window. Qualify the
search in terms of time by using the
When Wider option, or by the logical state
of other channels using the When Logic
option.
DDR Searches Searches for DDR read or write events on| None
source waveforms.
Bus Search for bus events on source Bus Trigger Control Window for Parallel

waveforms.

Bus Trigger Control Window for I2C Seria
Bus Trigger Control Window for SPI
Serial

Bus Trigger Control Window for RS232
Serial

Bus Trigger Control Window for USB
Serial

Search MIPI Bus

Bus Trigger Control Window for PCle
Serial

Bus Trigger Control Window for CAN
Serial

Bus Trigger Control Window for LIN Seria
Bus Trigger Control Window for

FLEXRAY Serial

Check search results

From the Analyze menu, select Search; then open the Results tab.

Overview

The table in this window displays timing information for all marks placed during a search.

To use

For information on the controls, click the buttons.

m  User Marks in Table

= Digits
= Export
n View
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Results: Mark Table X
. Time Delta e
Index Type Src | Location i | e | ong | = Description

1 Edge C1| -980ps +Edge: level=0V -

Otk 2 Edge C1] -928ps [000 000 000 000 052 +Edge: level=0W
3 Edge C1| -862ps 000 000 000 000 066 +Edge: level=0V
4 Edge C1 | -808ps | 000 000 000 000 054 +Edge: level=0V
5 Edge C1| -762ps [000 000 000 000 046 +Edga: level=0V
i Edage C1] -628ps [000 00O 000 000 074 +Edge: level=0V bt

OO
Behavior

The Location and Time Delta columns list the search results for each mark placed by the instrument for the search Type
indicated. You can also use the buttons to edit or change the format of the table and save results to a file.

View the search counts results

From the Analyze menu, select Search; then open the Results tab and click the Count button.

Overview

Use the controls in this window to view the number of times the search criteria was met and the instrument placed a mark on the
waveform.

To use

For information on the controls, click the buttons.

m  User Marks in Table

= Export

s View

|lﬂ!ilﬂiﬁIIiiﬁlﬂiﬁllllllllllllllllll
Bige | o | s

Configure

Results
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Behavior

The table in this window displays count results for automated search and mark operations. The Count column displays the
number of times the search conditions were met for a specific Type of search.

You can also use the buttons to edit the Results Mark Table and save results to a file.

View search marks

From the Analyze menu, select Search; then open the View tab.

Overview

Use the controls in this window to display marks.

To use

= Click the Show Marks button On or Off to display the marks placed on a waveform.

Set the search mode

From the Analyze menu, select Search; then open the Mode tab.

Overview

You can set up the instrument to stop acquiring waveforms when a search criteria is met and the instrument finds a match.
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To use

= Check the Stop Acquisitions if event found option box to stop acquisitions during a search, if a match is found.

Use search and mark controls

From the Analyze menu, select Search, and then open any of the tabs.

Overview

Use these controls to find points of interest, and place or edit marks on the waveform. The Search and Mark controls are also
available through front panel buttons (DPO7AFP required by DPO70000SX instruments).

NOTE. Search and mark operations are not available on digital channels.

298 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



Analyzing waveforms

Cursors
Re

Push -(Fine|
%

Mark 18

&>

( Setf )
_Screen Clear
o)

0225003

To use

Search. Click this button to turn the Search and Mark feature On or Off. Use the corresponding Search button on the front
panel to also turn the feature On or Off.

Prev /Next. Click this button to advance from one mark to another along the waveform. Use the corresponding Mark <€ and
P buttons on the front panel to also move from mark to mark.

Set /CIr. Click this button to add or delete a user mark. User marks are placed on the waveform at center screen. Use the
corresponding Mark Set/Clr button on the front panel to also add or delete a user mark.

Cursor 1/Cursor 2. Click one of these buttons to position a cursor at the active mark.

Zoom 2/ Zoom 3. Click one of these buttons to zoom the area around the active mark. Zoom 1 is the default used by the
Search and Mark feature.

Behavior

Use the Search and Mark controls to set a mark on a waveform at a point of interest. You can return to a mark and analyze the
waveform at a later time.

Marks appear as either green or white triangles on-screen. White triangles represent locations placed manually by the user.
Other triangles represent locations placed automatically by the instrument; the color of the triangles depend on the selected
search index.
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Control user marks in table

From the Analyze menu, select Search; then open the Results tab.

Overview

Use these controls to convert search marks to user marks and to edit the Result: Mark Table.

User Marks in Table
s, —

To use

= Set. Click this button to add a user mark where a search mark was placed by the system. If a search mark is not selected,
then you are asked to select a search mark.

= Set All. Click this button to add a user mark at all places where there is a search mark.

= Clear. Click to remove the currently selected user mark. If a user mark is not selected, you are asked to first select a user
mark.

= Clear All. Click this button to remove all user marks from the Results: Mark Table.

Change mark display digits
From the Analyze menu, select Search; then open the Results tab.

Overview

Use this control to change the type of notation used in the Results: Mark Table.

T

To use

= Click the Digits button to toggle the display notation between engineering or high precision form.
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Export a mark table

From the Analyze menu, select Search; then open the Results tab.

Overview

Use these controls to export the Mark Table to a file.

To use
= Export. Click this button to open the Save Marks Table dialog box and export the table to a file in CSV format.

Save Mark Table fg|
Save in | 15 [ j £ E-
Name: lotoos7_113ss0 v | [
Save az lpe: |SearchMark files [*.C5%] ﬂ Cancel
Help

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 301



Analyzing waveforms

View mark counts

From the Analyze menu, select Search; then open the Results tab.

Overview

Use this control to view event and timing information for marks.

To use

=  Click the View Time / Count button to toggle between the Results Mark and Results Count tables.

Set up a visual search

Overview

A visual search is performed with the same settings as the main trigger. The results of a visual search are displayed as marks
with a color distinct from those of an Analyze search.

To use

Do the following steps to set up a visual search.

1. Set up pinpoint triggers. Set up trigger controls A Event tab

2. Setup avisual trigger. Visual Trigger Setup

3. Click Mark All Trigger Events in Record.

A Event

B Event

2980046

4. Visual Trigger areas are displayed in blue, or they inherit the source channel color.
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5. Visual Search areas are displayed in green.

File | £at | vertica | igita | Horizaca | Trg | Dispiay | Gursors | weasure | wask | matn | wyscope | anaiyze | it | e (IR Tek @ &

%l'l‘—‘&' T LT LV LV YR VL T L T LY LT LWL YR L L.
(c1 outa2) & (¢1 outat) | i i

YT
(c10uta2) & (c1outat)

o]

@H 100mVidiv 500 \'mm_/'m:mv ms/div 312.5MSls  3.2ns/pt

T 100mV 640us -22ms 42ms ) u Sample

- RLAQ.0M
Man  September 28, 2012 16:22:13

2080047

6. Only the active visual search area is displayed. Press the Mark Next and the Mark Prev buttons to move the active area to
other visual search areas. Active search areas only appear in the zoom window.

2980048

Use the other Analyze Search control windows to control or view the results of the Visual Search.
What do you want to do next?
Learn about bus setups.
Learn about trigger setups.
Learn about setting up a Visual Trigger.

Learn about setting up a search.
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Set up 8B10B search parameters

After setting up an 8B10B bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the
Configure tab.
Overview

Use the controls to set up the 8B10B Bus parameters.

To use

For information on the controls, click the buttons.
= Type

= Source

= Copy Settings

m  Search Parameters

m  Search/Mark Controls

[

v | o wamos © |

Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

= Click the Source box and select the bus number or name from the window. Bus Search Selection List

= Select the type of bus cycle or activity to search for from the Search For drop-down list.

304 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



Analyzing waveforms

m  For some Search For selections, you must set additional fields to define other parameters such as for an Error.

In this example, you need to the errors to search for. Optionally, you can also set the component threshold levels through
the Logic Thresholds Setup button.

—Search - Configure
V]
25N EEEGE v

Configure

Results

Click the Search For selections Error, Pattern, Character/Symbol, or Any Character to view their parameters.

What do you want to do next?

Learn about bus setups.
Search for error
—Se.arch - Configure

[+

AN B G -

Configure

Results

Search for pattern

—Se.arch - Configure
V]
o Patem v

Configure

© | K285 | K28.5 B K28.5 [ K28.5 |
L J

1100000101 0011111010 || 1100000101 0011111010
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Search for character/symbol

The mode options available in Search For Character/Symbol are Character, Symbol, and Disparity.

Search - Configure
[¥]
s | CraracterSymbol v

Configure

o K285 |
°

1100000101

Einer % B oort11010 |

Select the Disparity from the drop-down list. Click Character to search for a character. Click Symbol to search for a symbol. Click Setup to
adjust the logic thresholds.

Search for any character

v we femm &

Configure

Results

Set up RS-232 search parameters

After setting up an RS-232 bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the
Configure tab.

Overview

Use the controls to set up the RS-232 Bus parameters.
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To use

For information on the controls, click the buttons.
= Type

= Source

= Copy Settings

m  Search Parameters

m  Search/Mark Controls

_Sean:h - Configure

A Type Source
Vv Bus B4RS-232  (»

Results

Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

= Click the Source box and select the bus number or name from the window. Bus Search Selection List

= Select the type of bus cycle or activity to search for from the Search For drop-down list.
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m  For some Search For selections, you must set additional fields to define other parameters such as for a Data.

In this example, you need to set a Number of Bytes, Data Format, and Data Value (click the Edit button). Optionally, you can
also set the component threshold levels through the Logic Thresholds Setup button.

_Search Configure
o
Wov | e [emRrsm O | M

Configure

Results

Click the Search For selections Start, Parity Error, or Data to view their parameters.

What do you want to do next?

Learn about bus setups.

Search for start

_Se.arch - Configure
V]
Fov [ s [ersm ® |

Configure
Results
Duata Word

——
4l O

Search for parity error

_Se.arch - Configure
o
M

Configure

Data Waord

Start —————————
Git TR T U

308 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



Analyzing waveforms

Search for data

The data type options available in Search For Data are Number of Bytes, Data Format, and Data Value.

_Search - Configure
[¥]

Configure

Select the Data Format from the drop-down list. Click Edit to enter the data value. Click Setup to adjust the logic thresholds.

Set up SPI search parameters

After setting up an SPI bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the Configure
tab.
Overview

Use the controls to set up the SPI Bus parameters.

To use

For information on the controls, click the buttons.
= Type

m  Source

m  Copy Settings

m  Search Parameters

m  Search/Mark Controls

_Sean:h - Configure
=
Fiv| oe o &

Results

SS

oo YT ED{ X
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Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

= Click the Source box and select the bus number or name from the window. Bus Search Selection List

= Select the type of bus cycle or activity to search for from the Search For drop-down list.

= For some Search For selections, you must set additional fields to define other parameters such as for Data.

In this example, you need to set a Data Format, Number of Words, and Data Value (click the Edit button). Optionally, you
can also set the component threshold levels through the Logic Thresholds Setup button.

_Se.arch - Configure

Click the Search For selections Data or SS Active, to view their parameters.

What do you want to do next?

Learn about bus setups.
Search for SS Active

_Se.an:h - Configure

Configure

Results
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Search for data

The data type options available in Search For Data are Number of Bytes, Data Format, and Data Value.
_Search - Configure
minary (v N1

[+

Configure

Select the Data Format from the drop-down list. Click Edit to enter the data value. Click Setup to adjust the logic thresholds.

Set up 12C search parameters

After setting up an 12C bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the Configure
tab.
Overview

Use the controls to set up the 12C Bus parameters.

To use

For information on the controls, click the buttons.
= Type

m  Source

m  Copy Settings

m  Search Parameters

m  Search/Mark Controls

_Sean:h - Configure

Results
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Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

= Click the Source box and select the bus number or name from the window. Bus Search Selection List

= Select the type of bus cycle or activity to search for from the Search For drop-down list.

m  For some Search For selections, you must set additional fields to define other parameters such as for a Data.

In this example, you need to set a Addressing Mode, Number of Bytes, Data Format, and Data Value (click the Edit button).
Optionally, you can also set the component threshold levels through the Logic Thresholds Setup button.

_Se.arch - Configure
o
2T M

Results

e v

Click the Search For selections Start, Stop, Repeated Start, Missing ack, Address, Data, or Address and Data to view their
parameters.

What do you want to do next?

Learn about bus setups.
Search for start
_Search - Configure
[l
o |

Configure

Results
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Search for stop

_Se.arch - Configure
V]
Fov| es [m  ®|

Configure

Results

Configure

Results

Search for missing ack

_Se.arch - Configure
V]
Fov| es [m  ®|

Configure

Search for address

The address mode options available in Search For Address are Address Format, Address Value, Addressing Mode, Special Address, and
Direction.
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_Search - Configure

select |l Type Source

Piv| es |e2ec Bary (v 00000 (SRt

Configure

e (vione v loontCare (| v saun

Select the Address Format, Addressing Mode, special Address, and Direction from the drop-down lists. Click Edit to enter the address
value. Click Setup to adjust the logic thresholds.

Search for data
The data type options available in Search For Data are Addressing Mode, Number of Bytes, Data Format, and Data Value.

_Search - Configure

Select =R Type Source
Vv Bus
Configure

Results

Select the Addressing Mode and Data Format from the drop-down lists. Click Edit to enter the data value. Click Setup to adjust the logic
thresholds.

Search for address and data

The address and data mode options available in Search For Address are Address Format, Address Value, Addressing Mode, Special
Address, Direction, Number of Bytes, Data Format, and Data Value.

_Search - Configure

o A Type Source : —
Piv| es |e2ic Bnary (v 00O

Configure

Results

e (vione v loontCare (| v saun

poay (vl o0 (et

Select the Address Format, Addressing Mode, special Address, Direction, and Data Format from the drop-down lists. Click Edit to enter
the address and data values. Click Setup to adjust the logic thresholds.
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Set up USB search parameters

After setting up an USB bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the
Configure tab.
Overview

Use the controls to set up the USB Bus parameters.

To use

For information on the controls, click the buttons.
= Type

= Source

= Copy Settings

m  Search Parameters

m  Search/Mark Controls

_Sean:h - Configure
[¥]

P17 ms Jeusm  ® | i

Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use
= Click the Source box and select the bus number or name from the window. Bus Search Selection List

= Select the type of bus cycle or activity to search for from the Search For drop-down list.
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= For some Search For selections, you must set additional fields to define other parameters such as for a Error.

In this example, you need to set an Error Type. Optionally, you can also set the component threshold levels through the
Logic Thresholds Setup button.

—Se.arch - Configure
V]

AN B TG v P cneck o | v

Configure

Results

Click the Search For selections Sync, Reset, Suspend, Resume, End of Packet, Token (Address) Packet, Data Packet,
Handshake Packet, Special Packet, or Error to view their parameters.

What do you want to do next?

Learn about bus setups.
Search for sync
—Se.arch - Configure

[

A B TG

Configure

Results
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Search for reset

AN B TG

Configure

Results

AN B TG

Configure

Results

AN B TG

Configure
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Search for end of packet

_Se.arch - Configure
V]

AN B TG

Configure

Results

Search for token (address) packet

The token address packet mode options available in Search For Token (Address) Packet are Token Type, Address Format, Address,
Endpoint Format, and Endpoint.

_Search - Configure
ANY (X0T) (¥

Configure

Results

Select the Token Type, Address Format, When address is, and Endpoint Format from the drop-down lists. Click Edit to enter the address
and endpoint values. Click Setup to adjust the logic thresholds.

Search for data packet

The data packet options available in Search For Data Packet are Data Packet Type, When data packet is. Number of Bytes, Data
Format, Offset, and Data Value.

_Se.arch - Configure
V]

AN B TG

Configure

Results

Select the Data Packet Type, When data packet is, Data Format, and Offset from the drop-down lists. Click Edit to enter the data value.
Click Setup to adjust the logic thresholds.
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Search for handshake packet

The handshake packet option available in Search For Handshake Packet is Handshake Type.

_Search - Configure
ANy poxio) v

[+

Configure

Select the Handshake Type from the drop-down list. Click Setup to adjust the logic thresholds.
Search for special packet
The special packet option available in Search For Special Packet is Special Type.
V]
Fov| e e o | ANY (xx00) v
Configure

Results

Select the Special Type from the drop-down list. Click Setup to adjust the logic thresholds.
Search for error

The Error option available in Search For Error is Error Type.

_Search - Configure
[¥]
PID Gheck Bis |7

Configure

Results

Select the Error Type from the drop-down list. Click Setup to adjust the logic thresholds.
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Search for pattern

The options available in Search For Pattern are Character, Symbols RD+, Symbols RD-, and Disparity.

_Seart:h - Configure
[]
v s Jows & O

Configure

EE EE EE Bl

1100000110001 1111001 1100000101 0011111010 e e
n 00111131001 §1100000110J0011111010 011000001 0] . pr—

Select the Character, Symbols RD+, Symbols RD-, and Disparity
Search for character/symbol
The options available in Search For Character/Symbol are Character, Symbol RD+, Symbol RD-, and Disparity..
_Se.arch - Configure
[¥]
s [etuss () |
Configure

Results

o
.
e v I

Select the Character, Symbol RD+, Symbol RD-, and Disparity.
Search for long ordered set
The options available in Search For Long Ordered Set are types of ordered sets.
' Search - Configure
[¥]
Tiv| e e | rsea =]

Configure

Results

Select the ordered set.
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Search for packets

The data packet options available in Search For Packets are types of Packets.

—Search - Configure

[+

Tiv| e lmus ] =

Configure

Select the packet types.
Search for LFPS
—Sean:h - Configure

[+]

P e fos )]

Configure

Results

[+

wov| s Jous o]

Configure

Results
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Set up MIPI search parameters

After setting up a MIPI bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the Configure
tab.
Overview

Use the controls to set up the MIPI Bus parameters.

To use

For information on the controls, click the buttons.
= Type

= Source

= Copy Settings

m  Search Parameters

m  Search/Mark Controls

[v]
(7 iv [ e [suweos o flSop Y

322

Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Wiondow.

To use

= Click the Source box and select the bus number or name from the drop-down list.

= Select the type of bus cycle or activity to search for from the Search For drop-down list.
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m  For some Search For selections, you must set additional fields to define other parameters such as for a Long Packet.

In this example, you need to set a Data Type Value, Virtual Channel, Direction, Word Count, Number of Bytes, Payload
Format, Payload Value, and Byte Offset (click the Edit button). Optionally, you can also set the component threshold levels
through the Logic Thresholds Setup button.

_Se.arch - Configure
V]

v | s [stmrosi o |

Configure

Click the Search For selections Stop, Start of Transmission, End of Transmission, Bus Turn Around, Escape Mode, Warning,
Error, Short Packet, or Long Packet to view their parameters.

What do you want to do next?

Learn about bus setups.

Search for stop

_Se.arch-Conﬁgure
[]
Pav] es etmpiesi2 & |

Configure
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Search for start of transmission

—Se.arch - Configure
V]

v | s Jstmrcs2 o |

Configure

Results

Search for end of transmission

—Se.arch - Configure
V]

v | s Jstmrcs2 o |

Configure

Results

Search for bus turn around

—Se.arch - Configure
V]
e | Bus Tum Arcund | v

Configure

Search for escape mode

The escape mode command options available in Search For Escape Mode are as follows:
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_Search - Configure
[¥]
e | Escape Moce |

Configure

87h: Low-Power Data Transmission
78h: Ultra-Low Power State

46h: Reset Trigger

BAh: Tearing Effect

84h: Acknowledge

Search for warning

The warning type options available in Search For Warning are as follows:
[v]
@1 [ e Jepos & [Wemng v

Configure

Results
Any
Any
ECC Warmning

Search for error

The error type options available in Search For Error Type are as follows:
_Search - Configure
[¥]
7 ov | o [ormros & fEror [V

Configure

Results

Checksum Error

Search for short packet

The data type options available in Search On Short Packet are as follows:
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Any

00h: Frame Start

01h: Frame End

02h- Line Start

03h: Line End

08h: Generic Short Packet 1
0Sh: Generic Short Packet 2
0Ah: Generic Short Packet 3
0Bh: Generic Short Packet 4
0Ch: Generic Short Packet 5
0Dh: Generic Short Packet 6
0Eh: Generic Short Packet 7
0Fh: Generic Short Packet 8
Any v

=

=

=

The Search For Short Packet window allows you set the Virtual Channel, Direction, Packet Data Format, and the Packet Data

Value .
Search - Configure X
All Type Source
My Bus | BIMIPIDS1 () | |Short Packet v X Any hd
onfig
Any v
Binary v OO0 XHXX
ode
JOOOL XXXX

Search for long packet

The data type value options available in Search For Long Packet are as follows:
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MIPI CSI-2 MIPI DSI-1

Amy Any

10h: Mull 09h: Null

11h: Blanking 19h: Blanking

12h: Embedded 29h: Generic Long Write

39h: DCS Long Write

O0Eh: Packed Pixel Stream 16-bit RGB, 5-6-5

1Eh: Packed Pixel Stream 18-bit RGB, 6-6-6

2Eh: Loosely Packed Pixel Stream 18-bit RGB, 6-6-6

18h: YUV420 8-bit

19h: YUWV420 10-bit

1Ah: YUWV420 8-bit (Legacy)

1Ch: YUWV420 8-bit (Chroma Shifted Pixel Sampling)

3Eh: Packed Pixel Stream 24-bit RGB, 8-8-8 B2
1Dh: YUW420 10-bit (Chroma Shifted Pixel Sampling) 0Dh: Packed Pixel Stream 30-bit RGE, 10-10-10
1Eh: YUVA22 8-bit 1Dh: Packed Pixel Stream 36-bit RGB, 12-12-12
1Fh: YUW422 10-bit 0Ch: Loosely Packed Pixel Stream 20-bit YCbCr, 4:2:2
20h: RGB444 1Ch: Packed Pixel Stream 24-bit ¥YChCr, 4:2:2
21h: RGB555 2Ch: Packed Pixel Stream 16-bit YCbCr, 4:2:2
23h: RGB5ER 3Dh: Packed Pixel Stream 12-bit YCbCr, 4:2:0
23h RGBE66 1Ah: Generic Long Read Response ny
24h- RGE883 1Ch: DCS Long Read Response
28h: RAWB - !
29h: RAWT
2Ah: RAWS
2Bh: RAW1D
2Ch: RAW12
2Dh: RAW14

30h: User 8-bit 1
31h: User 8-bit 2
32h: User 8-bit 3
33h: User 8-bit 4
34h: User 8-bit 5
35h: User 8-bit 6
36h: User 8-bit 7
37h: User 8-bit 8

The Search For Long Packet window allows you to set the Virtual Channel, Direction, Data Type Value, Word Count, Number of
Bytes, Payload Format, Offset in bytes, and Payload Value.

Search - Configure X
] an Type Source
W 1v| eus |eimPDskt () |fLongPacket (Y H| X Any v
onfig
Any v
X I 1
ode
Binary v KAHHH XXX X
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Set up PCle search parameters

After setting up a PCle bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the
Configure tab.
Overview

Use the controls to set up the PCle Bus parameters.

To use

For information on the controls, click the buttons.
= Type

= Source

= Copy Settings

m  Search Parameters

m  Search/Mark Controls

_Search - Configure
All Type Source

Viv| es foece G fPaten v

Results

[ ]
©
[ ]

1100000101 0011110100 0011110100 0011110100 pr—— T —
n 0011111010 1100001011 1100001011 1100001011 p— o —

Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

= Click the Source box and select the bus number or name from the window. Bus Search Selection List

= Select the type of bus cycle or activity to search for from the Search For drop-down list.
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= For some Search For selections, you must set additional fields to define other parameters such as for Character/Symbol.

In this example, you need to set a Character, Symbol, and Disparity.

—Se.arch - Configure
V]
(w1v| Es feece ()|

Configure

Results

©

.
Ener [ B 00111010 |

11

Click the Search For selections Long Ordered Set, Any Control Character, or Error, to view their parameters.

What do you want to do next?

Bus setup control window (Config tab) on page 103Bus setup control window (Config tab) on page 103

Search for long ordered set

Results

Search for any control character

—Se.arch - Configure
[¥]

(w1v| Es feece ()| v

Configure

Results
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Select the Ordered Set from the drop-down list.

Search for error

—Search - Configure
[¥]

Fov| we fore () v

Configure

Results

Set up CAN search parameters

After setting up a CAN bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the Configure
tab.

Results

330

Overview

Use the controls to set up the CAN Bus parameters.

To use

For information on the controls, click the buttons.

Type

Source

Copy Settings

Search Parameters
Search / Mark Controls

—Search - Configure
=
[Fiv| Be e &) K
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Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

= Click the Source box and select the bus number or name from the window. Bus Search Selection List

= Select the type of bus cycle or activity to search for from the Search For drop-down list.

= For some Search For selections, you must set additional fields to define other parameters such as for Ident & Data.

In this example, you need to set an Identifier, Direction, Data is, and Data value (click the Edit button). Optionally, you can
also set the component threshold levels through the Logic Thresholds Setup button.

_Search - Configure

]
2R T BTG
Results Binary Standard [Vl 0 0000 X00]

Click the Search For selections Frame, Identifier, Data, End of Frame, Missing ack, or Bit Stuff Error, to view their parameters.

What do you want to do next?

Learn about bus setups.

Search for frame

_Se.arch - Configure
[¥]

(@iv| s Jezcan G ||Frame v fData |V

Configure Remote

Errar
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Search for identifier

—Se.arch - Configure
V]
(oiv| me oo (o |entier V] reso

Configure

Results Binary Standard | ¥ |

® L -}

Search for data
The data type options available in Search For Data are Number of Bytes, Data, and Data is.

—Search - Configure

[+

Configure

Results

Configure

Results
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Search for missing ack

—Se.arch - Configure
]
(iv| e e | M

Configure

Results

Search for bit stuff error

—Se.arch - Configure
V]

(W] Bs [ ) v |

Configure

Results

Set up LIN search parameters

After setting up an LIN bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the Configure
tab.
Overview

Use the controls to set up the LIN Bus parameters.

To use

For information on the controls, click the buttons.
= Type

= Source

= Copy Settings

m  Search Parameters

m  Search/Mark Controls
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Results

Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

= Click the Source box and select the bus number or name from the window. Bus Search Selection List

= Select the type of bus cycle or activity to search for from the Search For drop-down list.

m  For some Search For selections, you must set additional fields to define other parameters such as for Data.

In this example, you need to set a Data is, Number of Bytes, and Data value (click the Edit button). Optionally, you can also
set the component threshold levels through the Logic Thresholds Setup button.

_Se.arch - Configure
[l
252 - T

Results

Click the Search For selections Identifier or Ident & Data, Wakeup Frame, Sleep Frame, or Error to view their parameters.

What do you want to do next?
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Learn about bus setups.

Search for identifier

_Se.arch - Configure
V]
251 e UG M

Configure

Results

Select the Identifier from the drop-down list. Click Edit to enter the data value.
Search for ident & data

The data type options available in Search For Ident & Data are Number of Bytes, Identifier, Data is, and Data value.

_Search - Configure
[¥]
2R B CTG)

Configure

Results

Select the Data from the drop-down list. Click Edit to enter the data value.

Search for wakeup frame

_Search - Configure
]
(iv| es feun & v

Configure

Results
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Search for sleep frame

—Se.arch - Configure
V]
251 e UG M

Configure

Results

Search for error

—Se.arch - Configure
V]

(K] e T s v

Configure

Results

Set up FLEXRAY search parameters

After setting up an FLEXRAY bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the
Configure tab.

Overview

Use the controls to set up the FLEXRAY Bus parameters.

To use

For information on the controls, click the buttons.
= Type

= Source

= Copy Settings

m  Search Parameters

= Search /Mark Controls
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Results

Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

m  Click the Source box and select the bus number or name from the window. Bus Search Selection List

= Select the type of bus cycle or activity to search for from the Search For drop-down list.

m  For some Search For selections, you must set additional fields to define other parameters such as for Data.

In this example, you need to set a Qualifier, Number of Bytes, Offset, and Data value (click the Edlit button). Optionally, you
can also set the component threshold levels through the Logic Thresholds Setup button.

'Eii!iIiiIIIIIiIiiiiiiliii!lllllllllllll
[¥]
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Results

Click the Search For selections Indicator Bits, Identifier, Cycle Count, Header Fields, Ident & Data, End of Frame, or Error, to
view their parameters.

What do you want to do next?
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Learn about bus setups.

Search for indicator bits

_Se.arch-Conﬁgure
[v]
| W1v| Bus |eeFLEXRaY (») || Indicator Bits v Normal (01XX) | ¥ |

Configure

Results

Search for identifier

The data type options available in Search For Identifier are Identifier and Qualifier.

_Se.arch - Configure
V]

K] T L)

Configure

Results

Select the Identifier from the drop-down list. Click Edit to enter the value. Click Logic Thresholds to adjust the logic thresholds.
Search for cycle count
The data type options available in Search For Cycle Count are Cycle Count and Qualifier.
_Se.arch - Configure
V]
s [esreqay () [
Configure

Results

Select the Quallifier from the drop-down list. Click Edit to enter the Cycle Count value. Click Logic Thresholds to adjust the logic
thresholds.

Search for header fields

The data type options available in Search For Header Fields are Indicator Bits, Identifier, Payload Length, Header CRC, and Cycle Count.
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_Search - Configure
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Configure
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Click Edit to enter the data value. Click Logic Thresholds to adjust the logic thresholds.
Search for ident & data

The data type options available in Search For Ident & Data are Identifier, Number of Bytes, Qualifier, Offset, and Data.

_Se.arch - Configure
V]

Configure

Results

anary | v Mg
arary v

-]

Select the Identifier from the drop-down list. Click Edit to enter the data values. Click Logic Thresholds to adjust the logic thresholds.
Search for end of frame
_Se.arch - Configure

]
v e ereRar | i M

Configure

Results

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 339



Analyzing waveforms

Search for error

]
Wrv| me eerioway o o v [HesderCRO =

Configure Trailer CRC

NULL Frame (Static)
NULL Frame (Dynamic)

Results

Sync Frame in Dynamic
Start Frame (No Sync)

Set up MIL-1553 search parameters

After setting up a MIL-1553 bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the
Configure tab.

Overview

Use the controls to set up the MIL-1553 Bus parameters.

To use

For information on the controls, click the buttons.
= Type

= Source

= Copy Settings

m  Search Parameters

= Search/Mark Controls

select A
Fiv Bus  |B1MIL-1553 (») | Sync n
Configure NP R Bus  [B1MIL-1553 (») ||Command Word
Status Word
Data
RT/AMG Time

Errar
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Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

Select

Configure

Results

Click the Source box and select the bus number or name from the window. Bus Search Selection List
Select the type of bus cycle or activity to search for from the Search For drop-down list.
For some Search For selections, you must set additional fields to define other parameters such as for Command Word.

In this example, you need to set an Search when RT Address is, Parity, T/R bit, RT Address, Subaddress Mode, and Word
Count/Mode Code (click the Edit button). Optionally, you can also set the component threshold levels through the Logic
Thresholds Setup button.

Click the Search For selections Command Word, Status Word, Data, RT/IMG Time, or Error, to view their parameters.

What do you want to do next?

Learn about bus setups.

Search for command word

The data type options available in Search For Command Word are Search when RT Address is, RT Address, T/R bit, Subaddress/Mode,
Word Count/Mode Code, and Parity.
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Configure

Results

Search for status word

The data type options available in Search For Status Word are Message Error, Instrumentation, Service Request, BCR, Busy,
Subsystem, DBCA, Terminal Flag, Parity Search when Remote Terminal Address is, and RT Address (click the Edit button).

Configure

Search for data

The data type options available in Search For Data are Data, and Parity.

Configure

Results

Search for RT/IMG Time

The data type options available in Search For RT/IMG Time are Search when data is, Maximum Time and Minimum Time.
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Configure

Inside Range n

Results

Search for error

The data type option available in Search For Error is Error Type.

Configure

Set up ethernet search parameters

After setting up an Ethernet bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the
Configure tab.

Overview

Use the controls to set up the Ethernet Bus parameters.
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To use

For information on the controls, click the buttons.
= Type

= Source

= Copy Settings

m  Search Parameters

m  Search/Mark Controls

Search - Configure T
v Start of Frame
MAC Addresses v

[Tow| Curent Trigger >

SUENEH 1 v | DDRRead [ChiCh2  (»)
#2 v| DDRWrite |Ch1,Ch2 () [[MAC Length/Type

»

Q-Tag Control Information

¥3 v | DDRR&W |Ch1,Ch2 IPvd4 Header

Viw Bus B1:Ethernst TCP Header
TCPIPvAMAC Client Data
End of Packet
Idle
FCS (CRC) Eror

ode

Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

= Click the Source box and select the bus number or name from the window. Bus Search Selection List

= Select the type of bus cycle or activity to search for from the Search For drop-down list.
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= For some Search For selections, you must set additional fields to define other parameters such as for Command Word.

In this example, you need to enter a Source Port, Destination Port, Seq Number, and Acq Number (click the Edlit button).
Optionally, you can also set the component threshold levels through the Logic Thresholds Setup button.

Search-Configure
[v]
(W1 v | Bus |BiEhemet (> |

Configure

Results

Click the Search For selections Start of Frame, MAC Addresses, Q-Tag Control Information, MAC Length/Type, IPv4 Header,
TCP Header, MAC Data, TCP/IPv4 Client Data, End of Packet, Idle, or FCS (CRC) Error, to view their parameters.

What do you want to do next?

Learn about bus setups.
Start of frame
Select Start of Frame to search for the Ethernet Start of Frame.

Search-Configure ]

W

0| Current Trigger Start of Frame v
SULUUES) W1 v | DDR Read [Ch1,Ch2

>
>
¥ 2 v | DDRWritz= |Ch1,Ch2 @
()
[ 3

V3 v |DDRR&W |Ch1,Ch2
Vivw Bus B1:Ethernat

o0e

MAC addresses

The data type options available in Search For MAC Address are Source MAC, and Destination MAC. To search for an Ethernet MAC
address, enter the Source MAC and Destination MAC addresses.
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Configure

Results

Q-Tag control information

The data type option available in Search For Q-Tag Control Information is Q-Tag Value.

Configure

Results

MAC lengthitype
The data type option available in Search For MAC Length/Type is MAC Length/Type.

Configure

IPv4 header

The data type options available in Search For IPv4 Header are IP Protocol, Source Address, and Destination Address.
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[¥]

Configure

Results

TCP header

The data type options available in Search For TCP Header are Source Port, Destination Port, Seq Number, and Acq Number.

]

Configure

Results

MAC data
The data type options available in Search For MAC Data are Data, Number of Bytes, Offset, and Qualifier.

Select

]
R e ) (T T

Configure

 oooooot ey v
-

TCP/IPv4 client data
The data type options available in Search For TCP/IPv4 Client Data are Data, Number of Bytes, Offset, and Qualifier.
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Configure

Results

End of packet
Select End of Packet to search for the Ethernet End of Packet.

Configure

Results

Idle

Select Idle to search for an Ethernet Idle character.

Select

Configure

FCS (CRC) error
Select FCS (CRC) Error to search for an Ethernet FCS error.
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Configure

Results

Set up DDR search parameters

After setting up a DDR bus, go to the Analyze menu, select Search, and then select the bus trigger type; then open the Configure

tab.

Overview
Use the controls to set up DDR, DDR2, DDR3, DDR4, DDR3L, LPDDR, LPDDR2, LPDDR3, GDDR3, GDDRS5 bus parameters.

To Use

For information on the controls, click the buttons.

Type
Source

Copy Settings

Search Parameters
Search / Mark Controls

Current

Trigger

DOR Read

Ch1,Ch2

DDR Write

Ch1,Ch2

DORRE&W

Ch1,Ch2

oo [vfioni v Mlvore vl [vlfcre v

wio v
| 9900000 9900000

|@| 9900000
9900000

9300000000000
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Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

= Click the Source box and select the channels from the window. Select the search source

= Select the DDR standard to search for from the DDR Standard drop-down list.

= Select the source of the DQS Strobe from the Strobe DQS drop-down list.

= Select the data rate from the Data Rate drop-down list.

= Select the input levels from the Input Levels drop-down list.

= [f you selected the Custom input level, enter the High, Mid, Nd Low levels using the keypad or attached keyboard.
= Select the source of the Data DQ from the Data DQ drop-down list.

= Select the source of the chip select and its active state from the CS and Active drop-down lists.

For some DDR searches, you may need advanced control over the chip select level and edge detection.

= Select the chip select level mode from the Mode drop-down list.

Advanced DDR Control

= Ifyou select Manual mode, enter the level using the keypad or keyboard.
= Enter the Edge Detection Hysteresis using the keypad or keyboard.

= Enter the Termination Logic Margin using the keypad or keyboard.

What do you want to do next?

Learn about bus setups.

Learn about Custom Serial Bus Setup.

Learn about advanced DDR search settings.

350 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



Analyzing waveforms

Set up custom search parameters

After setting up a custom bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the
Configure tab.
Overview

Use the controls to set up the Custom Bus parameters.

To use

For information on the controls, click the buttons.
= Type

= Source

= Copy Settings

m  Search Parameters

m  Search/Mark Controls

_Sean:h - Configure

A Type Source
M 1v| Bus |EG8BIOE  (» v

Behavior

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control
Window.

To use

= Click the Source box and select the bus number or name from the window. Bus Search Selection List
= Select the type of bus cycle or activity to search for from the Search For drop-down list.

= For some Search For selections, you must set additional fields to define other parameters.

What do you want to do next?

Learn about bus setups.
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Learn about Custom Serial Bus Setup

Set up parallel search parameters

After setting up a parallel bus, go to the Analyze menu, select Search, and then select the Bus trigger type; then open the
Configure tab.

352

Overview

Use the controls to set up the Parallel Bus parameters.

To use

For information on the controls, click the buttons.

= Type

= Source

= Copy Settings

= Search Parameters

=  Search/Mark Controls

Search - Configure

[+] an Type Source
V1w Bus B1UMIL-1553  (»
V2w Bus BZParallel  (w
Behavior

Binary ¥

Occurs v

Clicking an entry in the Type column activates the individual search controls, similar to the one shown above. These controls vary
depending on the search Type. Setting the search conditions is similar to setting the parameters for an Event Trigger.

NOTE. No information will be displayed in this window until you specify at least one search Type in the Search Select Control

Window.
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To use

= Click the Source box and select the bus number or name from the window. Bus Search Selection List
= Select the pattern to search for using the Pattern Editor.

= Select when to place a mark using the Mark When Pattern drop-down list.

What do you want to do next?

Learn about bus setups.

Learn about Custom Serial Bus Setup

View the results table

From the Bus Setup window, select the Display tab, and click Results Table, or in the Analyze menu, select Results Table.

Overview

Use this dialog box to view the decoded contents of a bus.

" Results Table I
B1[g) | BILNK[z] | BL.LNKPHY (5] | B1.LNK.PHY.58108 | B2 | Marks
| Index StartTime Type PHY Command DPP ErrorWarning
0 -2.00u |unknown|unknown
1 -1.82u |skip skip
2 -1.81u |Idle Logical Idle
3 -1.11u |skip skip
4 -1.10u |Idle Logical Idle
5 -394.04n skip skip
6 -390.06n |Idle Logical Idle
7 -114.03n |LCSTART LGOOD_3
8 -98.03n |Idle Logical Idle
EE -82.02n |LCSTART LCRD_D
10 -66.02n |Idle Logical Idle
T -48.03n HPSTART
[H12 -8.02n DPP 13 bytes
13 42.00n [Idle Logical Idle

14 317.94n |skip skip
15 321.95n [Idle Logical Idle

[ 1.03u |skip skip
7 1.03u |1Idle Logical Idle
& 1.10u |LCSTART LGOOD_4
1.12u |1dle Logical Idle
& 1.13u |LCSTART LCRD_A
2 1.15u |1Idle Logical Idle
22 1.74u |skip skip
23 1.75u |1Idle Logical Idle
To use

= To view the decoded contents of a bus, select the tab for the bus, bus layer view, or marks. There is one tab for each
defined bus or bus layer.
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Behavior

This dialog box opens when you click Results Table from the Bus Setup Display tab, or in the Analyze menu, when you select
Results Table.

Symbol substitution, annotation and radix behavior is controlled by the Bus Setup control window. There is one row per bus
packet. There is one column per visible property or nondetail field in the bus. You can change the column width and column
order. Some rows or columns can be expanded to show additional details of the hierarchical bus structure.

Two types of icons are displayed in the Index column.

An Error/Warning icon is displayed if the packet contains an error (red X) or warning (yellow triangle).

k.

If the packet row or bus column contains collapsed detail, the Expand icon (+) is displayed. Click on the icon to expand the detail.
If the detail is expanded, the Collapse icon (-) is displayed. Click on the icon to close the expanded detail.

Results Table data and Waveform Zoom 1 are correlated with each other. Results Table highlights rows that intersect with the
current Waveform Zoom 1, if enabled. Waveform Zoom 1 moves zoom to center around the selected row in the event table.

Dock or undock the results table

To dock or undock the results table to the graticule, press the Dock button.
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Resize the docked results table

Analyzing waveforms

To resize the docked table, click the splitter above the docked window and drag it to the size you want the table.

B1 | B2 | B3
Index Start Time Data
0 -10.00m |Ch
1 -9, 50m |4h
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356

Change the results table column layout

Press the Options button to save a table layout, recall a table layout, or customize columns.

Recall aTable Layout
Save Table Layout

— Customize Columns

In the Customize Columns Layout window, you can move columns, select the columns you want displayed, or restore the
defaults.

Customize Column

Index

Start Time
Type

FID

Frame Number
Address
Endpoint

Hub Addr

Split 5C
Port Addr
Split SE
Split ET
CRCH
CRC16
Error

You can also drag columns to new locations and resize them using a mouse. Right clicking on a column heading in the table,
also lets you select the columns you want displayed.

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



Analyzing waveforms

e [ Sl SRR

Start Time

Type
PID

LN N

Frama Mumber

Address

Endpoint
Hub Addr

split 5C
Port Addr

Split SE

Split ET

S N T RN

What do you want to do next?
Learn about copying a results table.
Learn about selecting the columns to Copy/Export.

Learn about saving a results table.

Copy the results table

From the Analyze menu, select Results Table. Click the Copy button to open the Select the columns to Copy/Export dialog box.
From the dialog box, click the Copy button.

To use

= Tosave to afile, enter a Name or use the default file name. The file extension specified in the Save as type list will
automatically be appended to the file name.
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Behavior

Clicking the Copy button in the Select the columns to Copy/Export dialog box, copies the content of the results table to the
Windows clipboard with the data formatted with comma separated values (.csv).

After the copy you can paste the data Word, Notepad, Excel, or other programs.
What do you want to do next?

Learn about selecting the columns to Copy/Export.

Select columns to copy or export

From the Analyze menu, select Results Table. Click the Settings button to open the Select the columns to Copy/Export dialog
box. From the dialog box, click the Copy button.

Overview

Use this dialog box to select the columns of the results table to copy or export.

—Select the columns to C 9

vl Start Time
vl Stop Time
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To use

= To select a column to copy or export, place a check mark next to the column name.

Behavior

Clicking the OK button in the Select the columns to Copy/Export dialog box, selects the checked columns for use by the copy and
export

What do you want to do next?

Learn about the Results Table.

Save the results table

From the Analyze menu, select Results Table. Click the Export button to open the Select the columns to Copy/Export dialog box.
From the dialog box, click the Export button.

Overview

Use this dialog box to export (save) the contents of the results table to a specified file in comma separated values (CSV) format.

B Save Event Table &J
Q\;‘} ‘ . & Tektronix » TekScope » Data - ‘&,‘ | Search Data ol
Organize = New folder = - @

' Favorites i Name : Date modified Type
Bl Desktop | usb.csv 6/28/201110:16 AM  CSV File

& Downloads
| Recent Places =
&l Libraries
3 Documents
,—J“- Music
=] Pictures
B videos
1M Computer -4 il b
File name: | HONSSENREYERTINONT -
Save as type: [EVEI’]TZTEblEﬁlES (*.C5V) v]
“ Hide Folders Save ] [ Cancel I

= To save to a file, enter a Name or use the default file name. The file extension specified in the Save as type list will
automatically be appended to the file name.
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Behavior

This dialog box opens when you click Export from the Select the columns to Copy/Export dialog box. The default file type is a file
with comma separated values (.csv).

The default folder is C: \Users\ [Username]\Tektronix\TekScope\data.

NOTE. Any characters that you enter in the file name box become part of the file name. The instrument does not use any user-
defined file extensions.

What do you want to do next?

Learn about selecting the columns to Copy/Export.
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Set up a MyScope control window

From the MyScope menu, select New Control Window.

Overview

MyScope allows you to create custom control windows that include only the controls you use regularly. Instead of switching

between several control windows, put the controls you use into a custom control window.

Chaose Friom These Cantrals

Click and Dvmg Controds oo the Tab below

File
Save
-
| Save As
Eename Teh i— Recal
= * Print

+ - Delete All

-~ Minimize

- Edit
Yertical

- Horizental
Trigger
Display

- Curser
Measure

- Mask

= H-F-H--HE-EE

-~ Raference Horizontal Position

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series

361



MyScope setups

To use

= Click + to expand a control category.

= Click a control to preview it in the pane at the right.

= Click the + additionally to expand the control list. (If there is no +, then the control cannot be customized further.)
= Clear check boxes in the expanded control list to remove any components you do not want.

= Click and drag the controls to your MyScope control window. You can also change the placement of the control in your
MyScope control window by clicking and dragging again.

= Click the New Tab button to add a tab to your MyScope control window. You can have up to six tabs in your MyScope
control window. To rename a tab, click the Rename Tab button or double-click the tab.

= Click a control already added to the MyScope window, and then click the Delete button to remove it.
= Click User Pref to specify the user preferences you want to load:

= Prompts

= Keypad Defaults

m  Readouts

m  Measurement Annotation

= Units

m  Click Save or Save As to save your MyScope control window.

= Click Close to close the control window without saving it.

NOTE. Some MyScope controls operate differently than the identical control in the user interface.

Behavior

Clicking on a control in the list allows you to preview the control in the pane at the right. Selecting or clearing the check boxes for
the controls in the list adds or removes controls. When you click and drag a control to assemble your custom control window, it
will snap to the nearest grid location when you release the mouse.

TIP. To change a control you have already placed into a MyScope control window, drag it back to the preview pane and the
appropriate control category will open for quick modifications.

Use a MyScope control window

362

Some MyScope controls operate differently than the identical controls in the user interface.

Horizontal controls

The Delay Mode control contains only an On/Off button and Position control.

Trigger controls

Trigger Type and Trigger Sequence controls have a setup button that is automatically included with the controls. Use this setup
control window to set the parameters for the selected trigger type.

The Trigger Sequence controls represent the right half of the Trigger Setup control window under the A -> B Event tab. Use this
setup window to set the parameters for the trigger sequence.
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Cursor controls

The Cursor Multipurpose Knob (MPK) and style controls are available but what displays in your MyScope control window will
depend on what type of cursor you select. For example if you select Screen cursors, then Cursor MPKs controls and Cursor Style
controls display as shown in the following graphic.

However if you select V Bars, then Cursor MPKSs controls are not available and the Cursor Style controls change as shown
below.

Measure controls

Measurement controls always include a Next and Clear button. The Clear button clears all measurements on all channels. The
Next button advances the Source to the next active channel and assigns the same measurements to the next channel as were
assigned to the previous channel. This is a quick way to assign the same measurements to multiple channels.

Each page of the measurement controls can hold up to twelve measurements.

Mask controls

The Mask Test controls act as shortcuts to the Mask Test setup control windows.

Utilities controls

The Set Time and Date, Instrument Diagnostics, E-mail on Event, and User Preferences Utilities controls act as shortcuts to the
setup control window for these controls. Clicking the Setup button in any one of these controls will activate the setup control
window for that command.

What do you want to do next?
Learn about saving MyScope control windows.

Learn about editing MyScope control windows.
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Save a MyScope file as a dialog box

In the MyScope Control Window, click the Save button.

To use
Use this dialog box to save a MyScope control window to a specified location:

= Enter a Name in the Name text box, use the default file name, or click Auto-increment file name if you want to save a series
of files without typing in a new name each time. The file extension specified in the Save as type list will automatically be
appended to the file name.

= To save to a different directory, select a location in the Save in drop-down list.

= Click Save.

X)

Save MyScope File As
Savein | 3 MyScope | £ EEv

[C1Examples
0s0901_094717 . kow
Test window, kow

Narme: os0a01_1253a  ~ | Save

Save a3 ype: |MyScope Files [ tow] | Cancel

[ Auto-increrment file name Help

Pl

Behavior

This dialog box opens in the default directory C: \Users\[Username]\Tektronix\TekScope\MyScope. If you want to
save MyScope control windows in another directory, click the Save in drop-down list to go to that directory. The only available file
type is .tew.

When you open the saved MyScope control window, the File name is displayed in the upper left corner of the control window.
What do you want to do next?
Learn about the MyScope Setup and Edit control window.

Learn about opening a MyScope Control window.
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Open or edit a MyScope dialog box
From the MyScope menu, select Open Control Window.

To use

1. In the Look in drop-down list, navigate to the file location or select a control window file from the dialog box.
2. Click Open.

Edit MyScope Control Window
Laak jr | 3 MyScope | £ EEv

|=hExamples
050901 _094717.kow

File name: |Test window ﬂ E

Files of tupe: | MyScope Files [ tow] | Cancel

Pl

Help

Behavior

This dialog box opens to the default directory C:\Users\ [Username]\Tektronix\TekScope\MyScope. If you saved
MyScope control window files in another directory, click the Look in drop-down list to go to that directory.

Clicking Open will open the selected MyScope control window, allowing you to add or delete controls.

NOTE. The only available file type is . tcw.

What do you want to do next?
Learn about the MyScope Setup and Edit control window.

Learn about the Save MyScope File As dialog box.
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Set up trigger controls (A event tab)

From the Trig menu, select A Event (Main) Trigger Setup.

NOTE. This online help documents features and options available for several instrument models. Your instrument may not have
every feature discussed in this online help, depending on its configuration.

To use

Use the Trigger Setup control window to set up the instrument to trigger on live waveforms.
For information on the controls, click the buttons.

m  Trigger Summary

m  A->B(Delay)

m  A->B (No Delay)

= BEvent

= Options

(Trigger-Edge  Afde—Acue MO
<
P>

A Event

A->B Seq

Visual
Trigger

Options

Behavior

This control window sets up the main trigger type, also known as the A Event trigger. When you click on the controls, the trigger
graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the graphic as
you define the trigger parameters.

The trigger expression near the top right side of the Trigger window provides a one-line summary of the conditions that must be
fulfilled before the instrument will trigger.

The trigger event establishes the time-zero point in the waveform record. All points in the record are located in time with respect
to the time-zero point. The instrument continuously acquires and retains sample points to fill the pretrigger portion of the
waveform record. When a trigger event occurs, the instrument starts acquiring samples to build the posttrigger portion of the
waveform record. Once a trigger is recognized, the instrument will not accept another trigger until the acquisition is complete and
the holdoff time has passed.
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NOTE. If you select an inverted channel waveform as a trigger source, the normal waveform is used instead.

What do you want to do next?

Learn about the main trigger types.
Learn about sequential triggering.
Learn about B Event triggers.

Learn about Trigger Mode and Holdoff,
Pretrigger data

The data points of the waveform acquired and displayed before the trigger event. You can set the amount of pretrigger data with

the Horizontal Position control.

Posttrigger data

The data acquired and displayed after the tirgger event. You can set the amount of posttrigger data with the Horizontal Position

control.

Select the trigger type

From the Trig menu, select A Event Trigger Setup or B Event Trigger Setup.

To use

In the Trigger Type drop-down list box, select a trigger type.

A Trigger type B Trigger type
Edge Edge
Glitch Glitch
Width Width
Runt Runt
Window Timeout
Freq/Per Pattern
Timeout State
Transition Transition
Setup/Hold Setup/Hold
Pattern Window
State

Comm

Serial Pattern

Video

SPI

12C

RS232

Can

Bus

NOTE. This online help documents features and options available for several instrument models. Your instrument model may not
have every trigger type listed here, depending on its configuration.
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Behavior
The instrument provides the following trigger type categories.

= Edge triggers. This is the most commonly used trigger type. You can use Edge triggers with analog and digital signals.
Edge triggers are available on both the Main and Delayed triggers.

= Pulse triggers. These are special-purpose triggers that are primarily used with digital signals. The following classes of
pulse triggers are available: Glitch, Runt, Window, Width, Transition, and Timeout. Pulse triggers are only available on the
main trigger.

NOTE. Pulse trigger on B Events is not available on MSO/DPO5000B Series instruments.

= Logic triggers. These are special-purpose triggers that are primarily used with digital logic signals. Two of the classes,
Pattern and State (State triggers are not available on DPO70000SX ATl instruments), trigger the instrument based on the
Boolean operator you select for the trigger sources. A third class, Setup and Hold, triggers when data on one trigger source
changes state within the setup and hold times that you specify relative to a clock on another trigger source. Logic triggers
are only available on the main trigger.

NOTE. Logic trigger on B Events is not available on MSO/DPO5000B Series instruments.

= Window. Use the Window trigger to trigger the instrument when the input signal rises above an upper threshold or falls
below a lower threshold level.

NOTE. Window trigger on B Events is not available on MSO/DPOS5000B Series instruments.

NOTE. Bus trigger on B Events is not available on MSO/DPO5000B Series instruments.

Bus. Use to trigger on parallel or serial bus signals.

NOTE. Some Bus triggers may not be available unless your instrument has a specific option installed.

= CAN Bus. Use to trigger on CAN Bus signals.
= SPI. Use to trigger on Serial Peripheral Interface signals.

= |2C. Use to trigger on Inter-IC signals: start, stop, repeated start, missing acknowledge, address, data, and address and
data.

= RS-232. Use to trigger on RS-232 signals.

= Envelope. Use to trigger on the envelope of an AM carrier.

= Period. Use to detect a period as two sequential crossings of same polarity.
= Frequency. Use to trigger on a frequency.

= Comm. The Communication triggers are designed to work with communication masks and standards.

NOTE. Comm trigger on B Events is not available on MSO/DPO5000B Series instruments. Comm triggers are not available
on DPO70000SX instruments.

= Serial. Serial is a special trigger type used on signals with serial data patterns.

NOTE. Serial trigger on B Events is not available on MSO/DPO5000B Series instruments.
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= Video. Use Video triggers to trigger the instrument on specified fields or lines of a video signal. You can use one of several
preset video signal formats or set a custom format.

NOTE. Video trigger on B Events is not available on MSO/DPO5000B Series instruments.

TIP. Use the Trig menu Quick Select submenu to directly access the Event triggers.

Iff_,'::“

What do you want to do next?

Learn about sequential triggering.
Learn about B Event triggers.

Learn about Trigger Mode and Holdoff.

Return to the Trigger Setup control window.

Set the trigger mode controls

From the Trig menu, select Mode.

Overview

Use the Trigger control window to set the trigger mode, to force a trigger, or to set the trigger level to 50%.

Trigger

To use
= Click Normal or Auto to set the Trigger Mode.

= Click Enhanced Triggering to more accurately place the trigger on the display.

m  Click Optimized for Noisy Signals to more accurately place the trigger on a noisy signal (available only if Enhanced
Triggering is enabled.)

= Click Force Trigger once to acquire a waveform record without a trigger event. Forcing a trigger is useful when the input
signal does not contain a valid trigger. The instrument recognizes and acts upon the forced trigger even when you click the
button before the end of the pretrigger holdoff. The button has no effect when acquisitions are stopped.

m  Click Set 50% to set the trigger threshold level of the selected trigger channel to 50% of the amplitude of the channel.
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Behavior

These controls operate identically to the controls on the front panel. For more information on the individual controls, click the
related control in the adjacent graphic.

What do you want to do next?

Read information about Trigger Holdoff.
Return to the Trigger Setup control window.
Read information on the Run/Stop controls.
Normal trigger mode

Normal trigger mode causes the instrument to wait for a valid trigger event before displaying waveform data. Normal trigger mode
is most useful during single-shot acquisitions.

Auto trigger mode
Auto trigger mode causes the instrument to trigger if a valid trigger event does not occur within a set amount of time.

Auto trigger mode is useful when probing DC signal levels such as power supplies or logic levels that are stuck high or low. It is
also useful when looking for activities on signal nodes such as oscillations when you first set up the instrument. The length of
time it waits for a trigger event depends on the time base setting.

Force Trigger

Click this button to force the instrument to trigger and complete the current acquisition, regardless of whether any other trigger
event occurs.

NOTE. This command has no effect if the acquisition system is not running.

Push the front-panel Level knob. This control is also available in some trigger setup windows.
To use

Click this button to have the instrument automatically search for and set the trigger level to a value halfway between the peaks of
the trigger source signal.

NOTE. Some trigger types support multiple trigger levels, whereas other trigger types are unsupported, and the front-panel
control is inoperative. This control also works differently for certain Comm triggers.
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Set up the trigger holdoff

From the Trig menu, select Holdoff.

Overview
Use the Trigger Holdoff control Window to set the trigger holdoff.

Trigger Holdod?

Trigg Hoddodf Ll

- G & [ oo

372

To use
= Click Auto to set the holdoff to the default amount of time.
= Click the Time button; then click in the Trig Holdoff entry box and use a multipurpose knob to specify a holdoff time.

= Click Random to delay the trigger a random amount of time between triggers.

Behavior

When Holdoff is set to Auto, the holdoff time is based on the time equal to five times the current horizontal scale setting. You may
want to manually set the holdoff time to help stabilize the display of complex waveforms, such as digital pulse trains that may
have several possible trigger points.

The Level control can be either the main trigger level when there is no B Trigger event, or the A Event trigger level when a B
Event trigger is defined. To change the B Event trigger level, change the B Trig Level control under the B Event tab of the Trigger
Setup control window.

What do you want to do next?

Return to the Trigger Setup control window.
Read information on Trigger modes.
Trigger holdoff

After a trigger event, the instrument will not accept another trigger event until after the holdoff value is exceeded. Holdoff is
usually specified in units of time, but other units may be used.
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Set to 50

Push the front-panel Level knob (DPO7AFP required on DPO70000SX instruments). This control is also available in some trigger
setup windows.
To use

Click this button to have the instrument automatically search for and set the trigger level to a value halfway between the peaks of
the trigger source signal.

NOTE. Some trigger types support multiple trigger levels, whereas other trigger types are unsupported, and the front-panel
control is inoperative. This control also works differently for certain Comm triggers.

A event triggers

Set up a parallel bus trigger

From the Trigger menu, select the Bus setup.

Overview. Use the controls to define the trigger for a Parallel bus.
To use. For information on the controls, click the buttons.
m  Trigger Type

=  Mark All Trigger Events

= Pattern Condition

= Time

= Paitern

= Edit Button (MSO70000C/DX Series)

= Edit Button (MSO/DPO5000B Series)

= Pattern Format

= Logic Thresholds

A Event

A>=B Seq

B Event Parallel

TN AL REG ocus v
300ps

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 373



Trigger setups

To use.

= Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list. The Bus Type shows Parallel.
m  Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.

m  Click the Pattern box and select the condition.

= Double-click the Time entry box and use the keypad or the multipurpose knob to enter a time.

= When Allis selected in the Bus box, click the Trigger if Logic State Goes True box and select True or False.
= Click the Edit button to define a numeric or symbolic value of the Pattern.

=  Click the Format box and select a Binary, ASCII, Decimal, Hex, or Symbolic display format.

What do you want to do next?

Learn how to define a pattern for a bus.

Learn how to set the voltage threshold reference level for logic waveforms and to define a pattern.
Learn about bus setups.

Learn about bus configuration.

Learn about digital setups.

Set up an 8B10B bus trigger

NOTE. The Bus Trigger Control Window for 8810B Serial option is available only on instruments with option SR-810B.

From the Trigger menu, select Bus setup.
Overview. Use the controls to set up the 8810B Bus parameters.

To use. For information on the controls, click the buttons.
= Trigger Type

m  Mark All Trigger Events

= Bus

= Logic Thresholds

A Event

TN CEEND TR

A>B Seq

B Event 8b10b
o

([ ]

SFEETE S O O (7 1100000101 Joo11111010 1100000101 0011111010

n 0011111010Q1100000101 §O0O1111101091100000101
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To use.
m  Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list.

NOTE. You have the option to add a user-defined label for bus sources.

= Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.
=  Select the type of bus cycle or activity to use as the trigger from the Trigger On drop-down list.
= For some Trigger On selections, you must set additional fields to define other parameters such as for a Pattern.

In this example, you need to set the Character or Symbol values and select the Disparity. You can also set the component
threshold levels through the Logic Thresholds Setup button.

S ABus—Acuie |
Bus __ IYEle  [vlraem [v

A Event

A>=B Seq

B Event 8b10b
©

LHETE | Ml (7 1100000101 ffoo11111010f1100000101 0011111010

n 0011111010§1100000101 §00111110101100000101

Click the Trigger On selections Character/Symbol or Error to view their parameters.

What do you want to do next?

Learn about bus setups.

Trigger on Character/Symbol

Symbol RN+

1100000101

Symbol [RI0-

e B 001111010

Trigger on Error

The error type options available in Trigger on Error are as follows:

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 375



Trigger setups

Set up an 12C bus trigger

NOTE. The Bus Trigger Control Window for I2C Serial option is available only on instruments with option SR-EMBD.

From the Trigger menu, select the Bus setup.

Overview. Use the controls to set up the 12C Bus parameters.

To use. For information on the controls, click the buttons.

Trigger Type
Mark All Trigger Events
Bus

Logic Thresholds

376
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To use.
m  Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list.

NOTE. You have the option to add a user-defined label for bus sources.

= Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.
= Select the type of bus cycle or activity to use as the trigger from the Trigger On drop-down list.
= For some Trigger On selections, you need to set additional fields to define other parameters such as for an Address.

In the following example, you need to set an Address Format, Address Value (click the Edit button), Data Direction, and
Addressing Mode. Optionally, you can also set the component threshold levels through the Logic Thresholds Setup button.

“rgger-Bus  pmmun
1 T o

7o viore v Woonicare(x) v

In the following example on MSO/DPO5000B Series instruments, you need to set an Address Format, Address Value (click
the Edlit button), Addressing Mode, Special Address, Direction, Number of Bytes, Data Format, Data Value (Edit) for the
Addr+Data Trigger On type. Optionally, you can also set the component threshold levels through the Logic Thresholds
Setup button.

Crgger-Bus  Apaawm
B v ey v o

12C 7 Bit Don't Care (X)
7Bt |[¥[iNere ¥ {DontCare(X) ¥

N L B
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In DPO7000C and MSO70000C/DX Series instruments, when you trigger on an Address for 12C serial bus, there are some
predefined patterns termed as Special Addresses. Use this information to debug your serial bus. The following table lists the

predefined patterns along with their names.

Name Address
General Call 0000 000 0
START Byte 0000 000 1
HS-mode 0000 1XX X
EEPROM 1010 XXX X
CBUS 0000 001 X

Not recommended for use with iCapture inputs.
What do you want to do next?

Learn about bus setups.

Set up an SPI bus trigger

NOTE. The Bus Trigger Control Window for SPI Serial option is available only on instruments with option SR-EMBD.

From the Trigger menu, select the Bus setup.
Overview. Use the controls to set up the SPI Bus parameters.

To use. For information on the controls, click the buttons.

= Trigger Type

= Mark All Trigger Events

= Bus

= Logic Thresholds

378
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To use.
m  Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list.

NOTE. You have the option to add a user-defined label for bus sources.

= Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.
= Select the type of cycle to use as the trigger from the Trigger On drop-down list.

= Forthe MISO + MOSI Trigger On selection, push the Edit button to set additional fields for the Data Value, and then set the
Format to match. Optionally, you can also set the component threshold levels through the Logic Thresholds Setup button.

For some Trigger On selections, you need to set additional fields to define other parameters such as for a Data.

In the following example, you need to set the Number of Words, Format, and Data Value (click the Edit button). Optionally, you
can also set the component threshold levels through the Logic Thresholds Setup button.

Trigger - Bus

sak 0 1L & L ... _F L FL

55
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Not recommended for use with iCapture inputs.
What do you want to do next?

Learn about bus setups.

Set up an RS-232 bus trigger

NOTE. The Bus Trigger Control Window for RS-232 Serial option is available on instruments with option SR-COMP.

From the Trigger menu, select Bus setup.

Overview. Use the controls to set up the RS-232 Bus parameters.
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To use. For information on the controls, click the buttons.
= Trigger Type
= Mark All Trigger Events

[ Bus

= Logic Thresholds
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To use.
m  Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list.

NOTE. You have the option to add a user-defined label for bus sources.

= Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.
= Select the type of bus cycle or activity to use as the trigger from the Trigger On drop-down list.

= For some Trigger On selections, you must set additional fields to define other parameters such as for a Data.

Start ——————y,
st 1 1 e 10 o8 1 1 |
] [ -l B |

In this example, you need to set the Data Format (click the drop-down list), Number of Bytes, and Data Value (click the Edit
button).

Not recommended for use with iCapture inputs.
What do you want to do next?

Learn about bus setups.

Set up a USB bus trigger

NOTE. The Bus Trigger Control Window for USB Serial option is available only on instruments with option SR-USB.

From the Trigger menu, select Bus setup.

Overview. Use the controls to set up the USB Bus parameters.
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To use. For information on the controls, click the buttons.
m  Trigger Type

= Mark All Trigger Events

=  Bus

= Logic Thresholds

‘Trigger-Bus  ABus—Acqure
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To use.
m  Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list.

NOTE. You have the option to add a user-defined label for bus sources.

= Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.
= Select the type of bus cycle or activity to use as the trigger from the Trigger On drop-down list.
= For some Trigger On selections, you must set additional fields to define other parameters such as for a Data Packet.

In this example, you need to set a Data Packet Type, Trigger when data packet is, Data Format, Number of Bytes, Byte
Offset, and Data Value (click the Edit button). Optionally, you can also set the component threshold levels through the Logic
Thresholds Setup button.

Click the Trigger On selections Token (Address) Packet, Handshake Packet, Special Packet, or Error to view their parameters.

What do you want to do next?

Learn about bus setups.

Trigger on Token (Address) Packet

v any oxxon) (v
CEN

Binary | v L

mnary v || oo gty
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Trigger on Handshake Packet

The handshake type options available in Trigger on Handshake Packet are as follows:

andsnake Packet | v |ANY )

ACK (0010)

NAK (1010)
STALL (1110)

Trigger on Special Packet

The special type options available in Trigger on Special Packet are as follows:

Special Packol | v |aNY poxan)

ERR {1100)
SPLIT (1000)
PING (0100)
Reserved (0000)

In the USB bus setup window, set the Speed to High (480 Mbps).

In the Trigger setup window, set the Trigger On condition to Special Packet. Here you have the option to trigger on ANY,
specifically on ERR (high only), SPLIT (high only), PING (high only) or Reserved special types.

The Trigger on SPLIT token field allows you set the Hub Format and Address, Port Format and Address, Start/Complete, Start
and End bits, and Endpoint Type.

SpecirPacket v |

Binary | v Qi |ooricare ) (v

iy | v =
DontCare) v JoonCare ) |V

Trigger on Error

The error type options available in Trigger on Error are as follows:
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Token CRCS

Data CRC1G
Bit Stuffing

Trigger setups

NOTE. The Bit Stuffing error type option is not available on high speed bus.

Start/Complete

The options available in Start/Complete are as follows:

Don't Care (X)
Don't Care (X)
Start (SSPLIT) (D)

Complete (CSPLIT) (1)

Start and end bits

The options available in Start and End bits are as follows:
Don't Care (X)

Control/Bulkfinterrupt Full Speed Device (0X)

Control/Bulkfinterrupt Low Speed Device (1X)
Isochronous Data is Middle (00}

Isochronous Data is End (01)

Isochronous Data is Start (10)

Isochronous Data is All {(11)

IDﬂn’t Care (X} ¥

Endpoint type
The options available in Endpoint Type are as follows:

Don't Care (X)
Control {00)
Isochronous (01)
Bulk (10)
Interrupt (11)
Don't Care (X) ¥
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Set up a PCle bus trigger

NOTE. The Bus Trigger Control Window for PCle Serial option is available only on instruments with option SR-PCIE.

From the Trigger menu, select Bus setup.
Overview. Use the controls to set up the PCle Bus parameters.
To use. For information on the controls, click the buttons.

m  Trigger Type
= Mark All Trigger Events
= Bus

=  Logic Thresholds

1100000101 940011110100 0011110100 90011110100

0011111010941100001011 §1100001011 41100001011
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To use.
m  Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list.

NOTE. You have the option to add a user-defined label for bus sources.

= Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.
= Select the type of bus cycle or activity to use as the trigger from the Trigger On drop-down list.

= For some Trigger On selections, you must set additional fields to define other parameters such as for a Pattern.

In this example, you need to set the Character or Symbol values and select the Disparity. You can also set the component
threshold levels through the Logic Thresholds Setup button.

1100000101 40011110100 0011110100 40011110100

n 0011111010§1100001011 §1100001011 1100001011

Click the Trigger On selections Character/Symbol or Error to view their parameters.

What do you want to do next?

Learn about bus setups.

Trigger on Character/Symbol

o
L 1100000101

e il 0011111010

Trigger on Error

The error type options available in Trigger on Error are as follows:
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Set up a CAN bus trigger

NOTE. The Bus Trigger Control Window for CAN Serial option is available only on instruments with option SR-AUTO.

From the Trigger menu, select Bus setup.

Overview. Use the controls to set up the CAN Bus parameters.

To use. For information on the controls, click the buttons.

Trigger Type
Mark All Trigger Events
Bus

Logic Thresholds

388

81 v| StatofFrame |¥

Frame

- Identifier
Data
Ident & Data
End Of Frame

Missing ack
Bit Stuff Error
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To use.
m  Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list.

NOTE. You have the option to add a user-defined label for bus sources.

= Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.
= Select the type of bus cycle or activity to use as the trigger from the Trigger On drop-down list.
= For some Trigger On selections, you must set additional fields to define other parameters such as for a Ident & Data.

In this example, you need to set the Trigger When Identifier, When Direction values, and select the And when data is
values. You can also set the component threshold levels through the Logic Thresholds Setup button.

iy Siandars [ ¥ o oo o1 [

° -
- [v

O N

Select the Trigger On selections to view their parameters.
What do you want to do next?

Learn about bus setups.

Set up a CAN bus trigger

NOTE. The CAN Bus Trigger type is only available on DPO7000C Series instruments.

From the Trig menu, select CAN Setup.

NOTE. You must install Low Speed Serial Analysis (CAN/LIN trigger) before you can access the CAN triggers.

Overview. Use the controls in this window to set up the parameters to trigger on a CAN bus.
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To use. For information on the controls, click the buttons.
m  Trigger Type

= Settings

m  Signal Type

m  Data Source

= Data Threshold

= Bit Rate

= Trigger On

m  CAN Format

" Trigger - CAN

Behavior. Use this trigger to analyze CAN_H or CAN_L bus data frames with single-ended probes, or use a differential probe to
read both signals simultaneously.

NOTE. For low-speed Serial triggering on data streams, the instrument implicitly pads the MSB side of the entered value, up to
the next byte, with "don't care” values (X). To trigger on a two-byte message, you must enter don't care values explicitly up to the
desired size.

For example, a binary entered value of 01 is equivalent to XXXX XX01, whereas a two-byte message would be entered as XXXX
XXXX XXXX XX01.

Not recommended for use with iCapture inputs.

Set up a LIN bus trigger

NOTE. The Bus Trigger Control Window for LIN Serial option is available only on instruments with option SR-AUTO.

From the Trigger menu, select Bus setup.

Overview. Use the controls to set up the LIN Bus parameters.
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To use. For information on the controls, click the buttons.
m  Trigger Type

= Mark All Trigger Events

=  Bus

= Logic Thresholds

Sync
Identifier

Ident & Data

Wakeup Frame

Sleep Frame

Error
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To use.
m  Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list.

NOTE. You have the option to add a user-defined label for bus sources.

= Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.
= Select the type of bus cycle or activity to use as the trigger from the Trigger On drop-down list.
= For some Trigger On selections, you must set additional fields to define other parameters such as for a Ident & Data.

In this example, you need to set the Trigger when Identifier and the And When Data is values. You can also set the
component threshold levels through the Logic Thresholds Setup button.

Click the Trigger On selections to view their parameters.

What do you want to do next?

Learn about bus setups.

Set up a FLEXRAY bus trigger

NOTE. The Bus Trigger Control Window for FLEXRAY Serial option is available only on instruments with option SR-AUTO.

From the Trigger menu, select Bus setup.

Overview. Use the controls to set up the FLEXRAY Bus parameters.
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To use. For information on the controls, click the buttons.
m  Trigger Type

= Mark All Trigger Events

=  Bus

= Logic Thresholds

s (v lllg v | snorrrame v]

FlexRay
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To use.
m  Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list.

NOTE. You have the option to add a user-defined label for bus sources.

= Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.
= Select the type of bus cycle or activity to use as the trigger from the Trigger On drop-down list.
= For some Trigger On selections, you must set additional fields to define other parameters such as for a Ident & Data.

In this example, you need to set the Identifier, Data, Number of Bytes, Offset, and Qualifier values. You can also set the
component threshold levels through the Logic Thresholds Setup button.

ook oo oo ey | v Mg

snery v (g

[ x b
=

Click the Trigger On selections Header Fields or Cycle Count to view their parameters.

What do you want to do next?

Learn about bus setups.

Trigger on Header Fields

Header Fields n

I T
50000000000y v [

o000 sy v [
50000000000 snany v 1

ooz v IS

Trigger on Cycle Count

The options available in Trigger on Cycle Count are as follows:
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Set up a MIL-1553 bus trigger

NOTE. The Bus Trigger Control Window for MIL-STD-1553 Serial option is available only on instruments with option SR-AERO.

From the Trigger menu, select Bus setup.

Overview. Use the controls to set up the MIL-STD-1553 Bus parameters.
To use. For information on the controls, click the buttons.

m  Trigger Type

m  Mark All Trigger Events

= Bus

= Logic Thresholds

Bl [vfisyc  |v]
Command Word
MIL-STD-1553

RT/AMG Time
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To use.

m  Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list.

= Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.
= Select the type of bus cycle or activity to use as the trigger from the Trigger On drop-down list.

= For some Trigger On selections, you must set additional fields to define other parameters such as for a Ident & Data.

In this example, you need to set the Trigger When Address is, RT Address type and values, the T/R bit, Subaddress/Mode
type and value, and select the Word Count/ModeCode type and value. You can also set the Parity.

Click the Trigger On selections Status Word, Data, Sync, RT/IMG Time, or Error to view their parameters.

What do you want to do next?

Learn about bus setups.

Trigger on Status Word

Trigger on Data

The error type options available in Trigger on Data are as follows:
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Trigger on Sync

Trigger on RT/IMG Time

The error type options available in Trigger on RT/IMG Time are as follows:

RT/IMG Time n

Trigger on Error

The error type options available in Trigger on Error are as follows:

Parity Error

Sync Error

Manchester Errar

Mon-Contiguous Data

Set up an ethernet bus trigger

NOTE. The Bus Trigger Control Window for Ethemet Serial option is available only on DPO/MSO5000B Series instruments with
option SR-ENET.

From the Trigger menu, select Bus setup.

Overview. Use the controls to set up the Ethernet Bus parameters.
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To use. For information on the controls, click the buttons.
= Trigger Type

= Mark All Trigger Events

=  Bus

= Logic Thresholds

Start Frame Delimiter

Bus ¥ lp; [y [{MAC Addresses

Q-Tag Control Information

MAC Length/Type

Ethemet IPva Header

TCP Header

MAC Data

TCP/IPv4 Client Data
End of Packet

FCS (CRC) Error
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To use.

m  Click the Trigger Type box and select Bus from the drop-down list.

= Click the Bus box and select the bus number or name from the drop-down list.

= Click the Logic Thresholds Setup button to set the voltage threshold levels for the channels in the bus.

= Select the type of bus cycle or activity to use as the trigger from the Trigger On drop-down list.

= For some Trigger On selections, you must set additional fields to define other parameters such as for a TCP Header.

In this example, you need to set the Source Port, Destination Port, Seq Number, and set the Acq Number.

A Event

pus___YWlfe ]

A>B Seq

Ethernet
Visual
Trigger

Options

Click the Trigger On selections Start Frame Delimiter, MAC Addresses, Q-Tag Control Information, MAC Length/Type, IPv4
Header, TCP/IPv4 Client Data, MAC Data, End of Packet, Idle, or FCS (CRC) Error to view their parameters.

What do you want to do next?

Learn about bus setups.
Trigger on Start Frame Delimiter

Select Start Frame Delimiter to trigger on an Ethernet Start Frame Delimiter.

o v

Trigger on MAC Addresses

For Trigger On MAC Addresses you need to set the Source MAC and the Destination MAC.

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 399



Trigger setups

B [¥)

Ethernet

Trigger on Q-Tag Control Information

For Trigger on Q-Tag Control Information you need to specify the Q-tag Value.

Bl v
Ethernet

Trigger on MAC Length/Type
For Trigger on MAC Length/Type you need to specify the MAC length and type.

Bl v
Ethernet

Trigger on IPv4 Header

For Trigger on IPv4 Header you need to enter the IP Protocol, Source Address, and the Destination Address.
S ABus—Acqure |

B1_____|¥|

Ethernet
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Trigger on TCP/IPv4 Client Data
For Trigger On TCP/IPv4 Client Data you need to specify the Data, Number of Bytes, Offset, and the Qualifier.

B [¥)

Ethernet

Trigger on MAC Data
For Trigger On MAC Data you need to specify the Data, Number of Bytes, Offset, and the Qualifier.

Bl v
Ethernet

Trigger on End of Packet
Select End of Packet to trigger on an Ethernet End of Packet.

B[V
Ethernet

Trigger on Idle

Select Idle to trigger on an Ethernet idle character.
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402

B [¥)

Ethernet

Trigger on FCS (CRC) Error
Select FCS (CRC) Error to trigger on an Ethernet FCS error.

Bl v
Ethernet

Set up a comm trigger

From the Trig menu, select Comm Setup.

NOTE. The Comm Trigger is designed to work with communications mask and standard testing. Mask testing automatically uses
Communication triggers. You must install the Serial Communications Mask Testing Option on some instruments before you can
access the Comm triggers.

Overview. Use the controls in this window to select the trigger source, coding format, and standard for communications testing.

NOTE. The Comm trigger is only available on analog channels.
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To use. For information on the controls, click the buttons.
m  Trigger Type

= Settings

m  Source/ Type / Polarity

=  Coding / Standard / Bit Rate

= Level

m  Pulse Form

' Trigger - Comm

Depending on which coding format you use, you can also change the Upper, Lower, and Clock level thresholds and the pulse
form using the multipurpose knobs.

Behavior. Use the Comm Trigger control window to trigger the instrument in conjunction with mask testing on communications
codes and standards. The controls work together to define the parameters for the trigger event. The standards that appear in the
Standard drop-down list depend on the coding format that you selected. The coding format also determines whether upper,
lower, single, or clock threshold levels or pulse forms are used. The standard determines the bit rate. When you click on the
trigger window controls, the trigger graphic shows the trigger sequence.

What do you want to do next?

Learn more about other trigger types.
Return to the Trigger Setup control window.
Learn about Set to 50% with Comm triggers.
Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.
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Set up an edge trigger

From the Trig menu, select Edge Setup.

Overview. Use the controls in this window to set up Edge trigger parameters for general-purpose testing.
To use. For information on the controls, click the buttons.

m  Trigger Type
m  Mark All Trigger Events

m  Settings

= Source

= Setto 50%
= Level

m  Coupling

= Slope

= Force Trigger
= Envelope

The following Trigger Edge screen appears on MSO70000C/DX Series instruments:

A Event

A->B Seq

B Event

Visual
Trigger

Options
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Behavior. Edge triggering is the most common way to trigger an instrument. The trigger occurs when the trigger source passes
through a specific level on the specified slope (rising or falling).

What do you want to do next?

Learn more about other trigger types.
Return to the Trigger Setup control window.
Trigger slope

The trigger slope determines whether the instrument finds the trigger point on the rising edge, falling edge, or both edges of the
signal.

Set up a Freq/Period trigger
From the Trig menu, select Freq/Per Setup.

Overview. Use the controls in this window to set up the frequency or period trigger parameters.
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Behavior. For information on the controls, click the buttons.
m  Trigger Type
= Mark All Trigger Events

= Settings

= Source

m  Setto 50%
= Level

=  Pulse Period Limits
= Polarity
= Trigger If Period

= Logic pattern

NOTE. In some instruments, the source selection is a drop-down list and the Trigger if Period Qualification option has Occurs
and Logic. In other instruments the source selection includes a combo list and a Select button. The Trigger if Period Qualification
option has Occurs, Logic, and Occurs And.

The following Trigger Freq/Per screen appears on DPO70000SX Series instruments:

_Trigger - Frequency/Period

Froqper v

A->B Seq : < n Upper Limit
B Event

Visual
Trigger

Poros |

Options L () Lower Limit
Cooops 1

NOTE. This online help file supports many oscilloscope models from Tektronix. This feature is only available on some models.
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Behavior. Use the Freq/Per trigger to trigger the instrument on a frequency or period that is either within or outside the specified
range. The range is defined by the Upper Limit and Lower Limit controls. You can specify frequencies or periods for either
positive or negative pulses. The frequency and period are measured at the voltage level specified by the Level control. The
trigger can also be qualified by the logical state of other channels. When you click on the trigger window controls, the trigger
graphic shows the trigger sequence.

NOTE. You have the option to add user-defined labels for analog, reference, bus, and digital sources.

What do you want to do next?

Learn more about other trigger types.
Return to the Trigger Setup control window.
Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.

Set up a glitch trigger

From the Trig menu, select Glitch Setup.

Overview. Use the controls in this window to set up the Glitch trigger parameters.
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To use. For information on the controls, click the buttons.
m  Trigger Type
=  Mark All Trigger Events

= Settings

= Source

m  Setto 50%
= Level

m  Glitch Width
m  Polarity

m  Qualification
= Pattern

m  Edit Button
= HF Filtering

= Envelope

NOTE. The Trigger Glitch screen on a DPO Series instrument is the same as that on an MSO/DPO5000B and MSO/
DPQO70000C/DX/SX Series instrument except for the source selection and Trigger if Glitch Qualification options. In MSO70000C/
DX Series the source selection includes a combo list and a Select button. The Trigger if Glitch Qualification option has Occurs,
Logic, and Occurs And.

The following Trigger Glitch screen appears on MSO/DPO70000C/DX Series instruments:

Trigger - Glitch

The following Trigger Glitch screen appears on DPO70000SX Series instruments:
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Trigger - Glitch

A Event

M
A->B Seq Less Than | ¥ | Ocours | ¥ |
B Event

Visual
Trigger

Options I RN N Ie

The following Trigger Glitch screen appears on MSO/DPO5000B Series instruments:

Trigger - Glitch

Behavior. Use the Glitch trigger to detect and trigger on a glitch or to ignore a glitch. Glitches are defined as pulses that are
narrower than a specified time. The trigger occurs when the instrument detects a pulse outside (either less than or greater than)
the parameters that you specify.

The trigger can also be qualified by the logical state of other channels or by a bus pattern (MSO70000C/DX Series only). When
you click on the trigger window controls, the trigger graphic shows the trigger sequence.

What do you want to do next?

Learn more about other trigger types.
Return to the Trigger Setup control window.
Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.
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Set up a logic pattern trigger

NOTE. This online help file supports many oscilloscope models from Tektronix. This feature is only available on some models.

From the Trig menu, select Logic Pattern. It includes the D15-D0 digital channels in the trigger setup on MSO models. DPO
models include only the Ch1 - Ch4 analog channels.

Overview. Use the controls in this window to set up the Logic Pattern trigger parameters.
To use. For information on the controls, click the buttons.
m  Trigger Type

m  Mark All Trigger Events

= Settings

= Pattern Type

= Pattern

= Edit Button

m  Pattern Format

= Logic Thresholds

m  Trigger if Logic State

Trigger - Logic Pattern

410

Behavior. Use the Logic Pattern trigger to trigger the instrument when the logic inputs cause the selected function to become
True or False. You can also time qualify the trigger to specify that the logic conditions must be satisfied for a specific amount of
time before the instrument triggers.

The Pattern Type buttons set the Boolean logic function for the trigger.
Not recommended for use with iCapture inputs.

What do you want to do next?

Learn more about other trigger types.

Return to the Trigger Setup control window.
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Set up a logic pattern trigger

From the Trig menu, select Logic Pattern.

Overview. Use the controls in this window to set up the Logic Pattern trigger parameters.
To use. For information on the controls, click the buttons.

m  Trigger Type

m  Mark All Trigger Events

m  Settings

= Pattern Type

= Input Threshold

m  Pattern

Trigger - Logic Pattern

Behavior. Use the Pattern trigger to trigger the instrument when the logic inputs cause the selected function to become True or
False. You can also time qualify the trigger to specify that the logic conditions must be satisfied for a specific amount of time
before the instrument triggers.

The instrument input channels represent the data inputs. You can set each channel to be logic high, logic low, or "don't care".
Use the multipurpose knobs to change the threshold voltages for logic levels other than TTL.

The Pattern Type buttons set the Boolean logic function for the trigger.
What do you want to do next?
Learn more about other trigger types.

Return to the Trigger Setup control window.

Set up a runt trigger

From the Trig menu, select Runt Setup.

Overview. Use the controls in this window to set up the Runt trigger parameters.
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To use. For information on the controls, click the buttons.
Trigger Type

Mark All Trigger Events
Settings

Source

Levels

Polarity

Runt / Trigger if Runt
Qualification

Pattern

Edit Button

NOTE. The Trigger Runt screen on DPO and MSO Series instruments is the same except for the source selection and Trigger if
Runt Qualification options. In some instruments, the source selection is a drop-down list and the Trigger if Runt Qualification
option has Occurs and Logic. In other instruments the source selection includes a combo list and a Select button. The Trigger if
Runt Qualification option has Occurs, Logic, and Occurs And.

The following Trigger Runt screen appears on MSO70000C/DX and DPO7000C Series instruments:

Trigger - Runt

Upper Level

T+
+

Lower Level P
800mVy

The following Trigger Runt screen appears on MSO/DPO5000B Series instruments:

rTrig;;l!r-lhnt

Upper Level Py

+

Lower Level s
S00m\V
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NOTE. Logic qualification option is not available on DPO5000B and MSO5000B Series instruments.

Behavior. Use the Upper Level and Lower Level threshold controls to set the voltage ranges that define a valid pulse.

Runt pulses are short pulses that cross one threshold but fail to cross a second threshold before crossing the first threshold
again. The pulse widths are measured at the voltage level specified by the level controls. These pulses can also be qualified by
time, by the logical state of other channels, or by a bus pattern (MSO70000C/DX Series only). When you click on the trigger
window controls, the trigger graphic shows the trigger sequence.

What do you want to do next?

Learn more about other trigger types.
Return to the Trigger Setup control window.
Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.

Set up a serial pattern trigger

NOTE. The Serial Pattern Trigger type is not available on DPO70000SX, DPO5000B, and MSO5000B Series instruments.

From the Trig menu, select Serial Pattern Setup.

NOTE. You must install Protocol Trigger and Decode Option (Opt PTH) on some instruments before you can access the Serial
Pattern triggers.

Overview. Use the controls in this window to set up the Serial Pattern trigger parameters. The coding you select will determine
what standards are available. The clock source determines whether clock level and clock polarity are available to set.
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To use. For information on the controls, click the buttons.
m  Trigger Type

= Settings

m  Clock Source

= Data Source

= Coding

= Standard

= Bit Rate

= Format

m  Data/Clock Levels
= Edit

= Trigger On

Seiial ___|*jRCK __|¥Qich1 __ [¥JOCusSTMI _ |¥)
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Behavior. You can use this trigger to analyze NRZ patterns found in serial bit streams. Functionality includes triggering on up to
64 bits and recovery on clock data up to 3.125 GB/s, for MSO/DPO70000C/D and DPO7000C models.

If you select the same clock and data source, or if the clock source is R Clk, only one level is available for the data source.
When you click on the trigger window controls, the trigger graphic shows the trigger sequence.

Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.

Set up a setup and hold trigger

From the Trig menu, select Setup/Hold Setup.

Overview. Use the controls in this window to set up the Setup and Hold violation trigger parameters.
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To use. For information on the controls, click the buttons.
m  Trigger Type

=  Mark All Trigger Events
= Settings

= Source

= Data Level

m  Clock Source

m  Clock Level

= Setup/Hold Time

= Clock Edge

m  Qualification

= Pattern

m  Edit Button

NOTE. The Trigger Setup/Hold screen on DPO and MSO instruments is the same except for the source selection and Trigger if
Setup/Hold Qualification options. In some instruments, the source selection is a drop-down list and the Trigger if Setup/Hold
Qualification option has Occurs and Logic. In other instruments the source selection includes a combo list and a Select button.
The Trigger if Setup/Hold Qualification option has Occurs, Logic, and Occurs And.

The following Trigger Setup/Hold screen appears on MSO70000C/DX and DPO7000C Series instruments:

(2)
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The following Trigger Setup/Hold screen appears on MSO/DPO5000B Series instruments:
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Trigger - Setup/Hold

NOTE. The Logic qualification option is not available on DPO5000B and MSO5000B Series instruments.

Behavior. Use the Setup and Hold violation trigger to trigger on setup and hold time violations. When you click on the trigger
window controls, the trigger graphic shows the trigger sequence.

The setup and hold times define a violation region relative to a clock. Data is considered to be invalid in the violation region. The
instrument monitors the data and clock sources. When a clock edge occurs, the instrument checks the data channel for
transitions within the violation region. If any violations occur, the instrument triggers with the trigger point located at the clock
edge. The setup and hold values can be positive or negative. The trigger can also be qualified by the logical state of other
channels or by a bus pattern (MSO70000C/DX Series only).

The minimum setup and hold time is 2 ns. Negative setup and hold times skew the violation region to locate it before or after the
clock edge. The instrument can detect and trigger on violations of time ranges that are before or after the clock.

Use one of the channel inputs as the clock signal and a second channel input as the data input. The clocking and data levels are
used to determine if a clock or data transition has occurred.

Not recommended for use with iCapture inputs.

NOTE. You have the option to add user-defined labels for analog, reference, bus, and digital sources.

What do you want to do next?

Learn more about other trigger types.
Return to the Trigger Setup control window.
Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.
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Set up an SPI bus trigger

NOTE. The SPI Bus Trigger type is available on instruments with option SR-EMBD.

From the Trig menu, select SPI Setup.

NOTE. This online help documents features and options available for several instrument models. Your instrument may not have
every feature discussed in this online help, depending on its configuration.

Overview. Use the controls in this window to set up the SPI trigger parameters.

To use. For information on the controls, click the buttons.

Trigger Type

Settings

SS Source

SCLK Source
SS/SCLK Data.. Active
Thresholds

Trigger On

MISO / MOSI.. Source
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Behavior. Use this trigger to analyze Serial Peripheral Interface Bus data.

You must supply the following inputs to analyze standard configuration SPI frames:
= Slave Select (SS) Source control line

= Serial Clock (SCLK) Source

= Serial Data In (MISO) Source or Serial Data Out (MOSI) Source

The SS, SCLK, and Data Active controls allow compensation for inverted signals or synchronization on the falling edge of the
clock, if applicable.

NOTE. For low-speed serial triggering on data streams, the instrument implicitly pads the MSB side of the entered value, up to
the next byte, with "don't care" values (X). To trigger on a two-byte message, you must enter don't care values explicitly up to the
desired size.

For example, a binary entered value of 01 is equivalent to XXXX XX01, whereas a two-byte message would be entered as XXXX
XXXX XXXX XX01.

When you click on the trigger window controls, the trigger graphic shows the trigger sequence.
Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.

Set up a logic state trigger

NOTE. The Logic State Trigger Control Window option is available only on MSO5000B and MSO70000C/DX Series instruments
and on DPO5000B Series instruments with option MSOE installed, and DPO70000DX instruments with option MSOU installed.

From the Trig menu, select Logic State Setup.

Overview. The trigger setup includes the D15-D0 digital channels on MSQO instruments. DPO models show only Ch1 - Ch4
analog channels. Use the controls in this window to set up the Logic State trigger parameters.
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To use. For information on the controls, click the buttons.

Trigger Type

Mark All Trigger Events
Settings

Pattern Type

Clock Input

Pattern

Edit Button

Pattern Format

Logic Thresholds
Trigger if.. State

Behavior. Use the Logic State trigger to trigger the instrument when all of the logic inputs to the selected logic function cause the
function to be True or False when the clock input changes state.

The Pattern Type buttons set the Boolean logic function for the trigger.

Not recommended for use with iCapture inputs.

What do you want to do next?

Learn more about other trigger types.

Return to the Trigger Setup control window.

Set up a logic state trigger

From the Trig menu, select Logic State Setup.

Overview. Use the controls in this window to set up the Logic State trigger parameters.
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To use. For information on the controls, click the buttons.
m  Trigger Type

=  Mark All Trigger Events

= Settings

= Pattern Type

= Input Threshold

= Trigger if.. State

420

Behavior. Use the Logic State trigger to trigger the instrument when all of the logic inputs to the selected logic function cause the
function to be True or False when the clock input changes state.

Channels 1, 2, and 3 represent the data inputs, and channel 4 represents the clock input. (The clock input is channel 2 on 2-
channel models.) You can set each data channel to be logic high, logic low, or a "don't care" value. You can set the channel
4&#xa0;input to a rising or falling clock edge (or channel 2 on 2-channel models). Use the multipurpose knobs to change the
threshold voltages for logic levels other than TTL.

The Pattern Type buttons set the Boolean logic function for the trigger.
What do you want to do next?
Learn more about other trigger types.

Return to the Trigger Setup control window.

Set up a timeout trigger

From the Trig menu, select Timeout Setup.

Overview. Use the controls in this window to set up the Timeout trigger parameters.
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To use. For information on the controls, click the buttons.
m  Trigger Type
=  Mark All Trigger Events

= Settings

= Source

m  Setto 50%
= Level

u  Timer

m  Trigger When
m  Qualification
= Pattern

m  Edit Button

= HF Filtering

= Envelope

NOTE. The Trigger Timeout screen on DPO and MSO instruments is the same except for the source selection (MSO instruments
include digital channels) and Trigger if Timeout Qualification options. In some instruments, the source selection is a drop-down
list and the Trigger if Timeout Qualification option has Occurs and Logic. In other instruments the source selection includes a
combo list and a Select button. The Trigger if Timeout Qualification option has Occurs, Logic, and Occurs And.

The following Trigger Timeout screen appears on MSO70000C/DX and DPO7000C Series instruments:

Trigger - Timeout

The following Trigger Timeout screen appears on DPO70000SX Series instruments:
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Trigger - Timeout

A Event

A-=B Seq

B Event

Visual
Trigger

Options

The following Trigger Timeout screen appears on MSO/DPOS5000B Series instruments:

Trigger - Timeout

NOTE. The Logic qualification is not available on DPO5000B and .MSO5000B Series instruments.
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Behavior. Use the Timeout trigger to trigger the instrument on pulses longer than the specified time. The instrument will trigger at
the end of the time-out period. The instrument can trigger on high, low, or both high and low pulses. The trigger can also be
qualified by the logical state of other channels or by a bus pattern (MSO70000C/DX Series only). When you click on the trigger
window controls, the trigger graphic shows the trigger sequence.

1 !
Use the Timer control to specify the time-out limit; any pulses wider than the limit will trigger the instrument. The time-out limit is
measured at the voltage level specified by the Level control.

NOTE. You have the option to add user-defined labels for analog, reference, bus, and digital sources.

What do you want to do next?

Learn more about other trigger types.
Return to the Trigger Setup control window.
Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.

Set up a transition time trigger

From the Trig menu, select Transition Setup.

Overview. Use the controls in this window to set up the Transition time trigger parameters.
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To use. For information on the controls, click the buttons.
Trigger Type

Mark All Trigger Events
Settings

Source

Levels

Transition

Slope

Qualification

Pattern

Edit Button

NOTE. The Trigger Transition screen on DPO and MSO instruments is the same except for the source selection and Trigger if
Transition Qualification options. In some instruments, the source selection is a drop-down list and the Trigger if Transition
Qualification option has Occurs and Logic. In other instruments the source selection includes a combo list and a Select button.
The Trigger if Transition Qualification option has Occurs, Logic, and Occurs And.

The following Trigger Transition screen appears on MSO70000C/DX and DPO7000C Series instruments:

Trigger - Transition

Upper Level

Lower Level

The following Trigger Transition screen appears on MSO/DPO5000B Series instruments:

Trigger - Transition

Upper Level

Lower Level —/
3H
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Behavior. Use the Transition trigger to trigger the instrument on pulse edges that traverse between two thresholds at faster or
slower rates than the specified time. You can set up the instrument to trigger on positive or negative edges. The trigger can also
be qualified by the logical state of other channels or by a bus pattern (MSO70000C/DX Series only). When you click on the
trigger window controls, the trigger graphic shows the trigger sequence.

: ;

Use the Upper Level and Lower Level controls to define the voltage ranges of interest. The Time control specifies the target
transition time.

What do you want to do next?

Learn more about other trigger types.

Return to the Trigger Setup control window.

Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.

Set up a video trigger

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

From the Trig menu, select Video Setup.

Overview. Use the controls in this window to set up the Video trigger parameters.

NOTE. The Video trigger is only available on analog channels.
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To use. For information on the controls, click the buttons.

Trigger Type
Settings
Source
Format
Polarity

Graticule

Trigger On
Holdoff

Autoset

426
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Behavior. Use the Video trigger to trigger the instrument on specified fields or lines of a composite video signal.

NOTE. Only composite signal formats are supported. Graphic display formats such as RGB and VGA are not supported.

Select from several preset video signal formats. If using a preset format, the Lines and Fields Autoset buttons will optimize the
instrument for viewing the fields or lines for your chosen format. You can also select a graticule and set the polarity of the scan.
When you click on the trigger window controls, the trigger graphic shows the trigger sequence.

You must also set the Scan Type and Scan Rate and you can specify a value for the Holdoff control in units of time only.
What do you want to do next?

Learn more about other trigger types.

Return to the Trigger Setup control window.

Scan controls

These controls are available for the Bilevel and Trilevel video format types. Interlaced and Progressive are the only available
Scan Types.

Scan Type

Irbaria ced b

Sean Rate
15-20kHz | ¥

The Scan Rate enables you to trigger on nonbroadcast video signals that have unique scan rates. Select the scan rate range that
includes your signal: 15-20 kHz, 20-25 kHz, 25-35 kHz, 35-50 kHz, or 50-65 kHz.

Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.

Trigger holdoff

After a trigger event, the instrument will not accept another trigger event until after the holdoff value is exceeded. Holdoff is
usually specified in units of time, but other units may be used.

Set up a width trigger
From the Trig menu, select Width Setup.

Overview. Use the controls in this window to set up the Width trigger parameters.
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Behavior. For information on the controls, click the buttons.
m  Trigger Type
= Mark All Trigger Events

= Settings

= Source

m  Setto 50%
= Level

= Pulse Width Limits
m  Polarity

m  Qualification

=  Logic pattern

m  Edit Button

= HF Filtering

= Envelope

NOTE. The Trigger Width screen on DPO and MSO instruments is the same except for the source selection (MSO instruments
include digital channels) and Trigger if Width Qualification options. In some instruments, the source selection is a drop-down list
and the Trigger if Width Qualification option has Occurs and Logic. In other instruments the source selection includes a combo
list and a Select button. The Trigger if Width Qualification option has Occurs, Logic, and Occurs And.

The following Trigger Width screen appears on MSO70000C/DX and DPO7000C Series instruments:

Trigger - Pulse Width S AMWidth—Acquie |

The following Trigger Width screen appears on DPO70000SX Series instruments:
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_Trigger-PuIsa‘Hidm I

A Event

A->B Seq

B Event

Visual
Trigger

Upper Limit

Lower Limit

options } B N N N I

The following Trigger Width screen appears on MSO/DPO5000B Series instruments:

Trigger - Pulse Width

Upper Limit

Lower Limit

NOTE. This online help file supports many oscilloscope models from Tektronix. This feature is only available on some models.

Behavior. Use the Width trigger to trigger the instrument on a pulse that is either within or outside the specified range. The range
is defined by the Upper Limit and Lower Limit controls. You can specify widths for either positive or negative pulses. The pulse
widths are measured at the voltage level specified by the Level control. The trigger can also be qualified by the logical state of
other channels or by a bus pattern (MSO70000C/DX Series only). When you click on the trigger window controls, the trigger
graphic shows the trigger sequence.

NOTE. You have the option to add user-defined labels for analog, reference, bus, and digital sources.

What do you want to do next?

Learn more about other trigger types.
Return to the Trigger Setup control window.
Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.
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Set up a window trigger

NOTE. Window trigger is not available on MSO/DPO5000B Series instruments.

From the Trig menu, select Window Setup.
Overview. Use the controls in this window to set up the Window trigger parameters.
To use. For information on the controls, click the buttons.

m  Trigger Type
m  Mark All Trigger Events

= Settings
= Source
= Levels

= Window Event
= Qualification

= Pattern

= Edit Button

NOTE. The Trigger Window screen on DPO and MSO instruments is the same except for the source selection and Trigger if
Window Qualification options. In a DPO Series instrument, the source selection is a drop-down list and the Trigger if Window
Qualification option has Occurs and Logic. In MSO70000C/DX Series the source selection is a drop-down list. The Trigger if
Window Qualification option has Occurs, Logic, and Occurs And.

The following Trigger Window screen appears on MSO70000C/DX Series instruments:

Trigger - Window S AMWindow—Acqure

Enters Window n
Upper Level Occurs | v

Lower Level
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Behavior. Use the Window trigger to trigger the instrument when the input signal rises above an upper threshold level or falls
below a lower threshold level. After setting these levels, you can specify whether you want to trigger the instrument as the signal
is entering or leaving the threshold window. The trigger can also be qualified by the logical state of other channels or by a bus
pattern (MSO70000C/DX Series only). When you click on the trigger window controls, the trigger graphic shows the trigger
sequence.

You can further qualify the trigger event in terms of time by using the Inside > t or Outside > t selections, or by the logical state of
other channels using the Trigger When Logic option.

The Trigger When controls change as you select different combinations of options.
What do you want to do next?

Learn more about other trigger types.

Return to the Trigger Setup control window.

Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.

Sequence triggering

Set up sequential triggering (Horizontal delay off)
From the Trig menu, select A - B Trigger Sequence; then open the A->B Seq tab.
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To use. Select the A->B Seq tab to use the A Event (main) trigger with the B Event trigger to capture complex data.
For information on the controls, click the buttons.

m  Trigger Summary

= AOnly

= A-> B Trig after Time

= A->BTrig on nth Event

= Horizontal Delay Mode
= A->BSeq (Delay)

= Counter Measurements

The following screen appears on DPO70000SX Series instruments:

_Trigger -A-»B Sequence

Horizontal
Position
A->B Seq . ’ |

A Trigger

B Event Level

Trigger

UV

Options

The following screen appears on MSO/DPO5000B Series instruments:
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Trigger - A>B Sequence

Horizontal
Position

A>B Seq : : |

K
U

A Trigger
Level

Behavior. The A Event trigger arms the trigger system; the instrument will trigger on the B Event trigger defined by events or
time. You can also set up the instrument to delay the B Event Trigger by a specified time period by turning Horizontal Delay
Mode on.

When you click on the trigger window controls, the trigger graphic shows the trigger sequence.
What do you want to do next?

Learn about the A Event trigger types.

Learn about B Event triggers.

Learn about Trigger Mode and Holdoff.

Return to the Trigger Setup control window.

Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.
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A only trigger
Trigger on A only (Horizontal delay on). From the Trig menu, select A - B Trigger Sequence.

Overview. Use the controls in this window to define the parameters for the A ->B Sequence trigger with Horizontal Delay on.
For information on the controls, click the buttons.

= Horizontal Delay Mode

m  Horizontal Position

= A Trigger Level

m  Acquisition Delay

= Trigger Reset

= Counter Measurements

_Trigger -A-»B Sequence X

Ref Point
A>BSeq . ’

A Trigger

B Event Level

Visual

Trigger

Options

The following screen appears on MSO/DPO5000B Series instruments:

Trigger - A->B Sequence

Horizontal
Position

A-=B Seq . y " 50.0%

. g ' A Trigger
B Event L:’ ] Level

w

Acquisition Delay

To use.

1. From the A Event tab, select the Trigger Type.

2. Configure the controls for the A Event in the trigger setup window.
3. Select the A->B Seq tab; then click A Only.

4. Click to set the Horizontal Delay Mode button to On.
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5. Use the Horiz Delay and Reference Point entry boxes to delay the acquisition relative to the A Event trigger.

Behavior. When you select A Only with Delay Mode on, the instrument first looks for the trigger conditions specified by the A
Event. The instrument then delays the acquisition for the time specified by the Horiz Delay control before acquiring the data.

When you click on the trigger window controls, the trigger graphic shows the trigger sequence.
What do you want to do next?

Learn more about horizontal delay.

Learn more about other trigger types.

Return to the Trigger Setup control window.

Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.
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Trigger on A only (Horizontal delay off). From the Trig menu, select A - B Trigger Sequence.

Overview. Use the controls in this window to define the parameters for the A ->B Sequence trigger with Horizontal Delay off.
For information on the controls, click the buttons.

= Horizontal Delay Mode

m  Horizontal Position

m A Trigger Level

m  Trigger Reset

= Counter Measurements

The following screen appears on DPO70000SX Series instruments:

_Trigger - A->B Sequence

Horizontal
Position
SR - : |

A Event

A Trigger
Level

B Event

Visual

vu
Trigger ‘ ' ] f

Options

The following screen appears on MSO/DPO5000B Series instruments:

436 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



Trigger setups

B Sequence

Horizontal
Position

A->B Seq : | 50.0%

A Trigger
Level

To use.

From the A Event tab, select the Trigger Type.

Configure the controls for the A Event in the trigger setup window.
Select the A->B Seq tab; then click A Only.

Click to set the Horizontal Delay Mode button to Off.

Use the front panel Horizontal Position control (or click in the Horizontal Position entry box and use a multipurpose knob) to
define the amount of pretrigger data.

o M~ 0 Db =

6. Use the front panel Trigger Level control (or click in the A Trigger Level entry box and use a multipurpose knob) to set the A
trigger level.

Behavior. When you select A Only with Delay Mode off, the instrument looks for the trigger conditions specified by the A event.
When the instrument recognizes the A event, it acquires the posttrigger data.

TIP. Use the front-panel Horizontal Position knob to set the amount of pretrigger data.

What do you want to do next?

Learn more about other trigger types.
Return to the Trigger Setup control window.
Pretrigger data

The data points of the waveform acquired and displayed before the trigger event. You can set the amount of pretrigger data with
the Horizontal Position control.

Posttrigger data

The data acquired and displayed after the trigger event. You can set the amount of pretrigger data with the Horizontal Position
control.
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Trigger after time
Trigger after time (Horizontal delay on). From the Trig menu, select A - B Trigger Sequence.

Overview. Use the controls in this window to define the parameters for the A ->B Sequence trigger with Horizontal Delay on.

NOTE. The A->B Sequence trigger is not available with MultiScope Triggers.

For information on the controls, click the buttons.
= Trigger Level

m  Trigger Delay

= Horizontal Delay

m  Reference Point

= Trigger Reset

= Counter Measurements

_Trigger - A-»B Sequence I X

A Event

Ref Point
A->B Seq 50.0%

A Trigger
Level

Visual

Trigger .| B Trigger
Level

Options I L oov |

Trigger Del Acquisition Delay

The following screen appears on MSO/DPO5000B Series instruments:

Trigger - A>B Sequence

A Event

Horizontal
, Paosition

A>B Seq .
; 1]
1
]

A Trigger
. Level

| [ oov |

B Event

Trigger Delay Acquisition Delay

To use.

1. Setup the A Event and B Events from their individual tabs.
2. Select the A->B Seq tab; then click Trig After Time.
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Click to set the Horizontal Delay Mode button to On.
Select the trigger delay time with the Trig Delay control.

Use the Horiz Delay control to delay the acquisition relative to the B event.

o o B~ »

Adjust the Ref Point and B Trig Level controls as necessary.

Behavior. Use this trigger sequence to trigger the instrument on the B trigger event after the A event.

When you select Trig After Time, the instrument looks for the trigger conditions specified by the A event. After the A event arms
the trigger system, the instrument delays the trigger for the period of time specified by the Trig Delay control. After the trigger
delay time has expired, the instrument looks for the B trigger event. When the instrument detects the B event, it delays the
acquisition for the period of time specified by the Horiz Delay.

What do you want to do next?
Learn more about Horizontal Delay.
Learn more about other trigger types.

Return to the Trigger Setup control window.
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Trigger after time (Horizontal delay off). From the Trig menu, select A - B Trigger Sequence.

Overview. Use the controls in this window to define the parameters for the A ->B Sequence trigger with Horizontal Delay off.

NOTE. The A->B Sequence trigger is not available with MultiScope Triggers.

For information on the controls, click the buttons.
= Trigger Level

= Trigger Delay

= Horizontal Position

= Trigger Reset

= Counter Measurements

Trigger - A-»B Sequence

A Event
Horizontal

Position
A-=B Seq Bafore 50.0%

B Trigger
Level

[ oov |

4
g A Trigger
B Event 1 Lewvel
Visual u
| %’ ! ’ N
I

Trigger ' \ ” ‘ lil

Options

Trigger Delay

The following screen appears on MSO/DPO5000B Series instruments:

Trigger - A>B Sequence

ol Horizontal

._ Position
LA .

A Trigger
B Event Level

B Trigger
Level

[ oov |

Trigger Delay

To use.

1. Set up the A Event and B Events from their individual tabs.
2. Select the A—>B Seq tab; then click Trig After Time.

3. Click to set the Horizontal Delay Mode button to Off.
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4. Select the trigger delay time with the Trig Delay control.

5.  Adjust the Horiz Position and B Trig Level controls as necessary.

Behavior. When you select Trig After Time, the instrument looks for the trigger conditions specified by the A event. After the A
event arms the trigger system, the instrument triggers on the next B event that occurs after the time specified by the Trig Delay
control.

What do you want to do next?
Learn more about other trigger types.

Return to the Trigger Setup control window.

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 441



Trigger setups

Trigger after events
Trigger on nth event (Horizontal delay on). From the Trig menu, select A - B Trigger Sequence.

Overview. Use the controls in this window to define the parameters for the A ->B Sequence trigger with Horizontal Delay on.
For information on the controls, click the buttons.

= Trigger Level

= Trigger Events

= Horizontal Delay

m  Reference Point

= Trigger Reset

= Counter Measurements

Trigger - A-»B Sequence

A Event
Ref Point
AR Seq

A Trigger
Level

Visual ]
Trigger | 4 B Trigger
1 n Level
|

Ton +
B Event LI, i
1

Options Coow ]
B Event Acquisition Delay
I 2 | [ oos |

The following screen appears on MSO/DPO5000B Series instruments:

Trigger - A>B Sequence

LBl Horizontal

Position
A-=B Seq

A Trigger
Level

B Trigger
Level

[ oov |
Acquisition Delay
| 0.0 |

B Event

To use.

1. Set up the A Event and B Events from their individual tabs.

NOTE. On MSO/DPO50008B Series instruments, trigger on B events is available only for Edge trigger.

2. Select the A->B Seq tab; then click Trig on nth Event.
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Set the Horizontal Delay Mode button to On.
Select the number of B events with the Trig Event control.

Use the Horiz Delay control to delay the acquisition relative to the B event.

o o B~ »

Adjust the Ref Point and B Trig Level controls as necessary.

Behavior. When you select Trig on nth Event, the instrument looks for the trigger conditions specified by the A event. After the A
event arms the trigger system, the instrument looks for a specific number of B events before triggering. The instrument then
delays the acquisition for the amount of time specified by the Horiz Delay control. After the delay time has expired, the instrument
displays the data.

What do you want to do next?

Learn more about Horizontal Delay.

Learn more about other trigger types.

Return to the Trigger Setup control window.

Trigger on nth Event (Horizontal Delay Off).

Trigger on nth Event (B-Event Scan).

Trigger on nth Event (B-Event Scan and Horizontal Delay On).
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Trigger on nth event (Horizontal delay off). From the Trig menu, select A - B Trigger Sequence.

Overview. Use the controls in this window to define the parameters for the A ->B Sequence trigger with Horizontal Delay off.
For information on the controls, click the buttons.

m  Trigger Level

= Trigger Events

m  Horizontal Position

m  Trigger Reset

= Counter Measurements

Trigger - A-=B Sequence

A Event

Horizontal
Position

A->B Seq . .

A Trigger
B Event Lewel

Visual

Tringer B Trigger
Level

Options Toaov ]

The following screen appears on MSO/DPO5000B Series instruments:

Trigger - A->B Sequence

A Event
e Horizontal

Position

A Trigger
Level

B Trigger
Level

[ oov |

To use.
1. Setup the A Event and B Events from their individual tabs.

NOTE. On MSO/DPO5000B Series instruments, trigger on B events is available only for Edge trigger.

2. Select the A->B Seq tab; then click Trig on nth Event.
3. Set the Horizontal Delay Mode button to Off.
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4. Select the number of B events with the Trig Event control.

5.  Adjust the Horiz Position and B Trig Level controls as necessary.

Behavior. Use this sequence to trigger the instrument on the nth occurrence of the B event after the A event.

When you select Trig on nth Event, the instrument looks for the trigger conditions specified by the A event. After the A event
arms the trigger system, the instrument looks for a specific number of B events before triggering and displaying the data.

What do you want to do next?

Learn more about other trigger types.

Return to the Trigger Setup control window.

Trigger on nth Event (Horizontal Delay On).

Trigger on nth Event (B-Event Scan).

Trigger on nth Event (B-Event Scan and Horizontal Delay On).
Posttrigger data

The data acquired and displayed after the trigger event. You can set the amount of pretrigger data with the Horizontal Position
control.
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Trigger on nth event (B-Event scan). B-Event Scan is not available on MSO/DPO5000B Series instruments.

From the Trig menu, select A - B Trigger Sequence.

Overview. Use the controls in this window to define the parameters for the A ->B Sequence trigger with B-Event Scan on.
For information on the controls, click the buttons.

m  Trigger Level

= Trigger Events

m  B-Event Scan

m  Horizontal Position

= Trigger Reset

= Counter Measurements

_Trigger -A->B Sequence

Horizontal
Position

A>BSeq " "

A Trigger
Level

A Event

Options

[ oov |
B Event
2

Sequential

Visual
Trigger B Trigger
nl Level

To use.

1. Setup the A Event and B Events from their individual tabs.
Select the A—>B Seq tab; then click Trig on nth Event.

Set the Horizontal Delay Mode button to Off.

Set the B Event Scan button to On.

Click Setup button to set the values for B Event Advance mode, Start Event, End Event, and Advance After.

o~ 0N
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B Event Scan Setup

Behavior. Use this sequence to trigger the instrument on the nth occurrence of the B event after the A event.

When you enable the B-Event Scan, the instrument automatically advances the B-Event value to capture a different portion of the
signal. The B-Event value is initialized to the Start Event value and is advanced to the End Event value by one of three Advance
Methods: Sequential, Random, and Toggle.

What do you want to do next?

Learn more about B-Event scan setup.

Learn more about other trigger types.

Return to the Trigger Setup control window.

Trigger on nth Event (Horizontal Delay Off).

Trigger on nth Event (Horizontal Delay On).

Trigger on nth Event (B-Event Scan and Horizontal Delay On).
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Trigger on nth event (B-Event scan and horizontal delay on). The B-Event Scan is not available on MSO/DPO5000B Series
instruments.

From the Trig menu, select A - B Trigger Sequence.

Overview. Use the controls in this window to define the parameters for the A ->B Sequence trigger with B-Event Scan and
Horizontal Delay on.

For information on the controls, click the buttons.
m  Trigger Level

= Trigger Events

m  B-Event Scan

m  Horizontal Position

= Trigger Reset

= Counter Measurements

Trigger - A->B Sequence

A Event

Ref Point

A-=B Seq ) .
4 L

A Trigger

- Level

B Event LI,
1
Visual

Options

L oov |
B Event Acquisition Delay
7

Sequential

1
Trigger 1 . B Trigger
1 n Level
: T

To use.
1. Setup the A Event and B Events from their individual tabs.
2. Select the A—>B Seq tab; then click Trig on nth Event.

3. Set the Horizontal Delay Mode button to On. Select the number of B events with the Trig Event control, use the Acquisition
Delay control to delay the acquisition relative to the B event, and adjust the Ref Point and B Trig Level controls as
necessary.

4. Set the B Event Scan button to On. Click Setup button to set the values for B Event Advance mode, Start Event, End Event,
and Advance After.

Behavior. Use this sequence to trigger the instrument on the nth occurrence of the B event after the A event. The instrument
then delays the acquisition for the amount of time specified by the Acquisition Delay control. After the delay time has expired, the
instrument displays the data.

When you enable the B-Event Scan, the instrument automatically advances the B-Event value to capture a different portion of the
signal. The B-Event value is initialized to the Start Event value and is advanced to the End Event value by one of three Advance
Methods namely Sequential, Random, and Toggle.

What do you want to do next?

Learn more about B-Event scan setup.
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Learn more about other trigger types.
Return to the Trigger Setup control window.
Trigger on nth Event (Horizontal Delay Off).
Trigger on nth Event (Horizontal Delay On).
Trigger on nth Event (B-Event Scan).

B event trigger

Set up trigger controls (B event tab)
From the Trig menu, select B Event (Delayed) Trigger Setup.
To use. Use the controls is this window to define the parameters for the B Event trigger.

For information on the controls, click the buttons.

NOTE. On MSO/DPO5000B Series instruments, trigger on B events is available only for Edge trigger.

= Trigger Summary

m  Trigger Type

= Settings

= Source

m  Setto 50%
= Level

= Coupling

= Slope

=  Force Trigger

A Event
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Behavior. These controls work together to define the parameters for the trigger event. Use the B Event trigger with the A Event
trigger to capture more complex events. The B Event trigger controls are independent from the A Event trigger. When you click
on the trigger window controls, the trigger graphic shows the trigger sequence.

What do you want to do next?

Learn about sequential triggering.

Learn about the A Event trigger types.
Learn about Trigger Mode and Holdoff.
Return to the Trigger Setup control window.
Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.

Trigger slope

The trigger slope determines whether the instrument finds the trigger point on the rising edge, falling edge, or both edges of the
signal.

Visual triggering

Visual trigger

From the Trig menu, select Visual Trigger Setup. Visual triggers are optional.
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Overview. Use the Visual Trigger control window to control which triggered waveforms are displayed. For example, the following
screen capture shows a waveform acquired using edge trigger.
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The following screen capture shows the same waveform acquired using edge trigger and visual trigger with two visual trigger
areas controlling which triggered waveforms are displayed.

((C1 OUT A1) & (C1 OUT A2)).
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Use the Visual Trigger control window to control which triggered waveforms are displayed.

-Visual Trigger A:Edge — Visual Trigger — Acquire

Visual Trigger only if matches this condition

Trigger ; _ = -,
Edge '| Visual
~ Ch1 | Trigger
A Event
— Visual Trigger M [(CTOUT AT)& (C1 OUT A2) @
+ Display Visual Trigger on Screen Visual Setup Save Recall

+ Trig Expression = Default Colors '/I-. — '/-.- — "/- A
' Area Settings Inherit Source Colors |
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Behavior. The control window provides the following visual trigger controls.

= Pressing the Visual Trigger button toggles visual triggering on and off.

NOTE. When Visual Trigger is turned on, the trigger mode is set to Normal. You can change the mode to Auto by pressing
the front panel Trigger button.

= Double clicking in the expression area, displays the Qualification Expression Editor window.
= Press the Save button to display the Save Visual Setup window. Save Visual Setup only saves the Visual Trigger settings.
=  Press the Recall button to display the file Open window.

= The Trigger only if matches this condition graphic displays the triggering conditions required to display triggered
waveforms on the instrument.

= Check the Display Visual Trigger on Screen check box to toggle display of the visual trigger areas on and off.
= Check the Trig Expression check box to toggle display of the trigger expression on and off.

=  Check the Area Settings check box to toggle display of the visual trigger area settings on and off.

= Click Default Colors to make the visual trigger areas use the default visual trigger colors.

= Click Inherit Source Colors to make the visual trigger areas inherit the vertical channel colors.

= Click the Visual Setup button to display the Visual Qualification Setup window.

What do you want to do next?

Learn about creating a visual trigger area.

Learn about controlling visual triggering.

Learn about saving a visual trigger setup.

Learn about recalling a visual trigger setup.

Learn about visual trigger qualification expressions.
Learn about defining a visual trigger area.

Learn about editing a visual trigger area.

Create a visual trigger area

In the graticule area, left click, drag the cursor, and then release.
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Create an area. Create a visual trigger area by clicking and dragging a box on the display. Then select Visual Trigger > Add
Visual Trig Area.

Zoom 10n
Zoom 2 0n
Zoom 3 0n ﬂmf
Zoom 4 0n Trig Dly:

Histogram Vertical

Histogram Horizontal

Measurement Gating  # ':Edge—rTn’ggerAﬂerTﬂ

Visual Trigger Add Visual Trig Area
Mark Trigger Events 4 HideVisual Trig Areas
Cancel Visual Trigger Off

In the same menu you can hide or show all visual trigger areas and toggle visual triggering on and off.
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Behavior. Once a visual trigger area is created, you can control the size and position of the area;

= Click the area to enable its handles. Click again to display the vertices.

= Click and drag the area to move it to a new location.
= Click and drag one of the area handles to resize the area vertically, horizontally, or both.
= Click and drag the circle handle to rotate the area.

= Click and drag one of the vertices to change the shape of the area by moving the vertex. Right click the area to add or
delete a vertex.

Visual trigger areas show the area number, area handles, the channel included or excluded from the area, and a check mark or x
indicating whether the channel is included or excluded in the area.

Creating a visual trigger area adds the area to the visual trigger expression. Clicking a waveform handle before creating a visual
trigger area changes the channel included in the area and equation. Right clicking an area and selecting Must be inside or Must
be outside changes the expression to either include or exclude the channel in the area. Controlling Visual Triggering shows a
waveform excluded from a visual trigger area.

What do you want to do next?

Learn about visual trigger setup.

Learn about controlling visual triggering.
Learn about saving a visual trigger setup.
Learn about recalling a visual trigger setup.

Learn about visual trigger qualification expressions.

454 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



Trigger setups

Control visual triggering
In the display, right click a visual trigger area and select Visual Trigger Area from the menu.

Overview. Use the right-click menu to control visual trigger areas, qualification expressions, and visual triggering.
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To use. Right click a visual trigger area and select Visual Trigger Area.

Graticule 4
| PO I RO Y B
Visual Trigger Area 1 Must beinside 4
¥ | Must be outside 4

Edit Expression ...

Visual Setup ..

Edit Shape Triangle
Duplicate Area Rectangle
Delete Area Hexagon
Delete All Areas Trapezoid
Hide Trig Expression Add Vertex
HideWisual Trig Areas Delete Vertex
Hide Area Settings Flip Vertical
Visual Trigger Off Flip Horizontal

A:Edge — Trigge Cancel |isual Trigger — Ac

Select Edit Shape to change the shape and orientation of the visual trigger area. Selections include the following:

= Triangle

= Rectangle
= Hexagon
= Trapezoid

= Add Vertex. After adding a vertex, if vertices are not enabled, double click the visual trigger area. Then select each vertex
and drag it to its desired location.

= Delete Vertex

= Flip Vertical

= Flip Horizontal

= Select Must be inside, Must be outside, or Edit Equation to create the qualification expression:
= Must be inside specifies which channel the area must be inside.

= Must be outside specifies which channel the area must be outside.

= Edit Equation opens the Qualification Expression Editor, allowing you complete control over the qualification expression.
Select what is displayed:

= Hide Trig Expression toggles display of the trigger expression on and off.

= Hide Visual Trig Areas toggles display of all visual trigger areas on and off.

= Hide Area Settings toggles display of the area settings on and off.

= Visual Trigger Off toggles visual triggering on and off.

What do you want to do next?
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Learn about visual trigger setup.

Learn about creating a visual trigger area.
Learn about saving a visual trigger setup.
Learn about recalling a visual trigger setup.

Learn about visual trigger qualification expressions.

Define an area

In the Visual Trigger window, click Visual Setup.

Overview. Use these control to change the settings of each visual qualification area.
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To use.

Change the settings of a visual qualification area.

Visual Qualification Setup

Rectangle | v [ get)

[ BELET fo) [ oor

Select the Visual Area to set up

Select the Source that will either be included in or out of the visual trigger area

Select the Logic for Source in Area, either In or Out

Enter a Label for the visual trigger area using either a keyboard or the virtual keyboard
Set the position of the area by entering a Horizontal and Vertical Position

Create a new visual trigger area by pressing the Add or Duplicate buttons

To delete an area or all visual trigger areas, press the Delete or Del All buttons.

If you want to change the default shape of your visual trigger area, select a shape from the Select Area Shape drop down
list

To apply settings you have made, press the Set button

To specify the number of degrees to flip or rotate the area, enter the number of degrees in the Flip and Rotate Area text
box.

To flip the area 180°, press the Flip Horiz or Flip Vert buttons
To move the active vertex, enter a Horizontal or Vertical position using a keyboard or the virtual keyboard
To add or delete a vertex, press the Add or Delete buttons

To change the vertical or horizontal size of the visual trigger area, enter a new size in the Area Size Height (Y) or Width (X)
text boxes. To maintain the aspect ratio of the area while you change the width or height, click the Maintain Aspect Ratio
check box

What do you want to do next?

Learn about Visual Trigger Qualification

Learn about visual trigger setup.

Learn about creating a visual trigger area.

Learn about controlling visual triggering.

Learn about saving a visual trigger setup.

Learn about recalling a visual trigger setup.

Learn about editing a visual trigger area.
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Edit expression logic

In the Visual Qualification Setup window, select the Edit Logic tab.

Overview. Use these controls to change the source channels and visual qualifier areas that are part of the visual qualifier

expression.

To use. Click in the logic expression box to edit the contents of the expression. Pressing a button adds the item to the
expression. If you select an item in the expression, then pressing a button replaces the selected portion of the expression.

Trigger setups

Change the source channels, visual qualifier, and the visual qualifier areas that are included in the expression. When your

finished making changes to the expression, press the Apply button.

- Visual Qualification Setup
Define Visual areas qualify
Are; Visual

E i ([C1OUT A1) &(C10UT AZ))
o ) (e Y ( Bken ) (o V{ Crd ) P

Press Save to save a visual trigger expression for later recall. See Save a Visual Setup

g

Channels —_— N
@ @ —

@ @ .

Press Recall to recall a visual trigger expression. See Recall a Visual Setup

The Trigger only if matches this condition graphic displays the triggering conditions required to display triggered

waveforms on the instrument.

Check the Display Visual Trigger on Screen check box to toggle display of the visual trigger areas on and off.

Check the Trig Expression check box to toggle display of the trigger expression on and off.
Check the Area Settings check box to toggle display of the visual trigger area settings on and off.
Click Default Colors to make the visual trigger areas use the default visual trigger colors.

Click Inherit Source Colors to make the visual trigger areas inherit the vertical channel colors.

What do you want to do next?

Learn about Visual Trigger Qualification

Learn about visual trigger setup.

Learn about creating a visual trigger area.

Learn about controlling visual triggering.

Learn about saving a visual trigger setup.

Learn about recalling a visual trigger setup.

Learn about defining a visual trigger area.
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Set up visual trigger expression
From the Trig menu, select Visual Trigger Setup; then double click the Visual Trigger equation.

Overview. Use the Qualification Expression Editor control window to define or edit visual trigger expressions. The readout shows
the qualification expression as you construct it. New operands are added at the cursor location each time you click one of the
operand buttons.

To use. For information on the controls, click the buttons.
m  Enable

= Home<->End

m  Channels

= Operands

Qualification Expression Editor

Channels

@ @
-

Behavior. You can create a qualification expression using one or more of the following approaches:

= Select one of the channels as an operand by clicking one of the channels in the Channels selector. Use the edit controls to
add additional numbers and operators to complete the math expression.

m  Connect an external keyboard and use it to enter the expression.

m  Create an expression using an external text editor or another application. Copy the text to the Windows clipboard. Right-
click with the mouse to paste the text into the expression.

If you create an expression that is longer than the physical space in the control window readout, you can scroll through the
expression using the Text Edit controls.

Click Apply to apply the visual qualification expression to visual triggering.
What do you want to do next?

Learn about visual trigger setup.

Learn about creating a visual trigger area.

Learn about controlling visual triggering.

Learn about saving a visual trigger setup.

Learn about recalling a visual trigger setup.
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Select a channel
Specify the Ch <1 - 4> for oscilloscope operations.
= Specify a channel to dedicate the controls for use with an input on the front panel.

= Shaded buttons Indicate unused or undefined waveforms.

Channels

Qw @w
@ aw

Enable the visual trigger expression editor

From the Visual Trigger menu, double click the Visual Trigger expression.
To use.

= Click Enable to toggle display of the visual trigger waveform on and off.

Behavior. This control only affects the visual triggering.
What do you want to do next?

Learn about visual trigger setup.

Learn about creating a visual trigger area.

Learn about controlling visual triggering.

Learn about saving a visual trigger setup.

Learn about recalling a visual trigger setup.

Learn about visual trigger qualification.

Edit the visual trigger expression

From the Visual Trigger menu, double click the Visual Trigger expression.
To use.

= Click in the readout field to enter the visual trigger expression.

= Click a button to enter its character or operator into the expression.

= Use the Text Edit Controls to move the insertion point (cursor) within the expression.

Behavior. The characters are entered into the expression one at a time.
What do you want to do next?

Learn about visual trigger setup.

Learn about creating a visual trigger area.

Learn about controlling visual triggering.

Learn about saving a visual trigger setup.

Learn about recalling a visual trigger setup.

Learn about visual trigger qualification.
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Use the expression editor operands
From the Visual Trigger menu, double click the Visual Trigger expression.

To use. Click an individual button to enter a character or operator into the visual qualification expression.

@

Behavior. The characters are entered into the expression one at a time.
What do you want to do next?

Learn about visual trigger setup.

Learn about creating a visual trigger area.

Learn about controlling visual triggering.

Learn about saving a visual trigger setup.

Learn about recalling a visual trigger setup.

Learn about visual trigger qualification.

Text edit controls

Use the following controls to edit the expression.

Description

Moves the text insertion point to the left of the first character in
the expression.

Moves the text insertion point one character to the left.

Moves the text insertion point one character to the right.

Deletes the character to the left of the insertion point.

Moves the text insertion point to the right of the last character in
the expression.

Clears the entire math expression.

JUDDL
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Save a visual setup

From the Trig menu, select Visual Trigger Setup; then press Save from the control window.

Overview. Use this dialog box to save Visual Trigger setups to a file for later use. The setup is stored in human-readable text in
GPIB command format.

&5 Save Visual Setup ﬁ
Savein: | VisualSetups j EF '
MName ‘ Date modified Ty

Mo items match your search,

4 [ 2

Name: -]
Save as type |\-"|sua| Setup files ("bd) j Cancel
Help
To use.

1. In the Save As dialog box, assign your own file name, and then save the file to a specified folder.
2. Click Save to save the visual trigger setup or cancel to close the dialog box without saving.

What do you want to do next?

Learn about visual trigger setup.

Learn about creating a visual trigger area.

Learn about controlling visual triggering.

Learn about recalling a visual trigger setup.

Learn about visual trigger qualification.

Learn about saving a waveform.

Recall a visual setup

From the Trig menu, select Visual Trigger Setup; then press Recall from the control window.
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Overview. Use this dialog box to recall a Visual Trigger setup.

&) Open ﬁ
Look in: | VisualSetups j EF '
MName ‘ Date modified Ty

Mo items match your search,

4 LU 3

Nere: R gl

Files of type: | Visual Setup Files {* <) | Cancel
Help

To use. Visual trigger setups are recalled from an internal file on your hard drive that you have named.

To recall a visual trigger setup from a file, select the location of the setup from the Look in list. Select the setup you want to recall,
and then click Open.

Behavior. The setups are restored from an internal file on your hard drive as soon as you click the Open button.
What do you want to do next?

Learn about visual trigger setup.

Learn about creating a visual trigger area.

Learn about controlling visual triggering.

Learn about saving a visual trigger setup.

Learn about visual trigger qualification.

Mode and holdoff

Set up trigger controls (Options tab)

From the Trig menu, select the A Event or B Event Trigger Setup; then open the Options tab.
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Overview. Use the controls in this window to set up the trigger mode.
For information on the controls, click the buttons.
m  Trigger Summary

= Normal Trigger

= Auto Trigger

= Trigger Position

= Auto Holdoff

= Timed Holdoff

= Random Holdoff

= Trig Holdoff

= Level

= Save on Trigger

= E-mail on Trigger

= E-mail Setup

= Counter Measurements

_Trigger - Mode X

A Event
Triggers are ignored during Holdoff
A->B Seq

Acquisition

B Event _m jbq'_)nl_—mmm
[T —

Yisual

Trigger )
- Trigger Holdoff

Options
Trig Holdoff Level

To use.
= To set the Trigger Mode, click either Auto or Normal.
= To enhance trigger positioning, click in the option boxes.

= To set the Trigger Holdoff time manually, click Time, and then use the multipurpose knob to set the holdoff time. The Holdoff
range is 250 ns (minimum holdoff available) to 100 s (maximum holdoff available).

= Toenable Save on Trigger, click the check box.
= To enable E-mail on Trigger, click check box.

= To set up the e-mail on event parameters, click Setup. Set the A Event trigger level using the A Trig Level control and the
multipurpose knob.
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Behavior. Use the trigger holdoff time to delay the trigger system for a specified amount of time between triggers, or click Auto to
let the instrument calculate the time for you. You can also set the holdoff to a Level that synchronizes the instrument with an
incoming signal to generate a stable display and avoid triggering on undesired events. When you click on the trigger window
controls, the trigger graphic shows the trigger sequence.

If E-mail on Event has already been set up, clicking E-mail on Trigger enables you to send e-mail on a trigger. If E-mail on Event
has not been set up, you must first click Setup, and then configure E-mail on Event in the setup control window.

What do you want to do next?

Return to the Trigger Setup control window.
Learn about setting up E-mail on Event.
Trigger holdoff

After a trigger event, the instrument will not accept another trigger event until after the holdoff value is exceeded. Holdoff is
usually specified in units of time, but other units may be used.

Trigger graphic

The trigger graphic displays a visual indicator of the trigger criteria. Depending on the trigger type, the instrument will update the
graphic as you define the trigger parameters.

Enable trigger position correction

From the Trig menu, select A Event (Main) Trigger setup; then open the Mode tab.

Overview. Trigger Position corrects for internal differences in the data and trigger paths to more accurately place triggers on
displayed waveforms. This feature can also use averaging to improve trigger placement on noisy signals.

Trigger Position Correction works for all pinpoint trigger types, except Pattern trigger: Edge, Glitch, Width, Timeout, Runt, State,
Setup and Hold, Transition, Window.

Trigger Position

+" Enhanced Triggering

Optimized for Hoisy
Signals

To use. To more accurately place triggers:

= Click Enhanced Triggering to more accurately place a trigger on the display.

= Click Optimized for Noisy Signals to more accurately place the trigger on a noisy signal (available only if Enhanced
Triggering is enabled.)
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Behavior. The Trigger Type indicator(s) in the status area change when you apply Trigger Position Correction. In the example
below, the Trigger A indicator changed from A to A" when trigger correction was applied.

NOTE. You can use Trigger Position Correction in any combination for A Event, B Event, or Sequence triggers, including Trigger
After Time and Trigger on nth Event. It is fully compatible with all acquisition and logic qualification sampling modes, Bandwidth
Enhancement, and FastFrame, but not Fast Acquisition.
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Set up vertical controls

From the Vertical menu, select Vertical Setup.

Overview

Use the Vertical Setup control windows to set vertical parameters for live (channel) waveforms. The example windows below do

not show controls for attached probes.

Click for DPO7000C and MSO/DPO5000B Series instruments

Click for MSO/DPO70000C/DX/SX Series instruments

0.0div 3 e

Vertical Setup X
Chan

[ one |

1.0V

—Ver'tical Setup X
_li _1 00mYy

oGz v

©

s0onHz v
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600mV
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For information on the Vertical Setup controls, click the links.

NOTE. iCapture is available only on MSO70000C/DX Series instruments and DPO70000DX instruments with option MSOU
installed. Termination Voltage is available only on MSO/DPQO70000DX/SX Series instruments.
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Input Setup
iCapture Setup

Viewing the Analog Characteristics of a Digital Signal

Logic Properties
Display & Label
Position & Scale
Offset

Termination
Termination Voltage
Coupling
Bandwidth

Probes

Vert Zoom

Aux Tab
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NOTE. The bandwidth readout displays in reverse video if the bandwidth is not what you selected. If you want the bandwidth to
be what you selected, make sure that the sample rate is high enough to enable Digital Filters (DSP). One way to enable DSP is
to select Force Constant Sample Rate.

NOTE. The features and options that are documented in this online help are available for several instrument models. Your
instrument may not have every feature discussed in this online help.

To use

Use the tabs on the side of the control window to select the channel you want to change. The controls for each channel are
independent.

What do you want to do next?

Continue to learn about the Vertical Setup controls.

Set up input channels

NOTE. iCapture is available only on MSO70000C/DX Series instruments and DPO70000DX instruments with option MSOU
installed.

From the Vertical menu, select Vertical Setup.

To use

= Click the Analog Input Normal button when you want the instrument to display the channel for the selected tab. Each
channel has a tab.

= Click the Digital Input iCapture button when you want the instrument to display analog characteristics of a digital channel.

The following screen is captured on MSO70000C/DX Series instruments:
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NOTE. Right-click on the digital source readout in the waveform window to reroute from one analog channel to any of the other
three analog channels. For example, right-click on DO captured on Ch1 and select iCapture on Ch2 to reroute source D0 to Ch2.

The following screen is captured on MSO/DPO5000B Series instruments:

Vertical Setup

oo (@ Coc) ss0ome v

TIP. You have the option to add user-defined labels for the analog, reference, bus, and digital sources.

Behavior

When the Analog Input Normal button is selected, the remaining display, probe, and zoom parameters are the same as on all
other models.

What do you want to do next?
Continue to learn about the Vertical Setup controls.
Learn about the Digital Input iCapture feature.

Learn about the Digital Properties button.
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Zoom control window

From the Vertical or Horiz /Acq menus, select Zoom Controls, or push the front-panel MultiView Zoom button (DPO7AFP
required on DPO70000SX instruments).

Overview

Use the Zoom control window to select the Zoom Area and Source, assign, and to lock and scroll the zoomed areas.

Zoom m A
0 EEma
vatn 1 |7

The following screen appears on MSO70000C/DX Series instruments:

Lock and
Scroll

SRS
<R <
I <<
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To use

1. Click a Horiz or Vert button to assign the Horizontal or Vertical zoom controls to the multipurpose knobs.

2. Select the zoom area from the Area drop-down list. The changes you make in this control window apply only to the zoom
area selected.

3. Use the Zoom Source drop-down list to select the waveform or area you want to zoom in on.

4. Click the Waveforms Hide button to open the Show/Hide Waveforms dialog box; here you can identify waveforms you do
not want to display in the selected zoom area.

Click Setup to display the Zoom Setup control window where you can access additional Zoom controls.

Behavior.

You can also access the controls for both the Acquisition and Zoom windows from the front panel. Selecting Zoom (1-4) as the
Zoom Source allows you to zoom on zoom.

TIP. You can easily zoom in on a waveform by clicking and dragging a box around the area of interest. Then select Zoom (1- 4)
On from the shortcut.

What do you want to do next?

Learn about the Zoom Setup controls.

Return to the Vertical Setup control window overview.
Return to the Horizontal Setup control window.

Learn about the AutoScroll control window.

Waveform display control window

From the Vertical or Math menus, select Display On/Off.

Overview

Use the Position/Offset control window to turn the selected waveform on or off.
Channals

G @ v

To use

1.  Click the Channels selector to select a valid channel, math, or reference waveform.

2. Click Display to turn the selected waveform on or off.
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Behavior

The Display button applies only to the selected waveform. Each waveform (channel, math, or reference) has its own Display
button.

Any displayed channel, math, or reference waveform can be turned off without impacting any math functions, measurements, or
histograms done on that waveform. You may want to turn some waveform displays off to make the remaining waveforms easier
to view and analyze.

TIP. Use the dedicated front-panel buttons to turn the channel waveforms on or off.

What do you want to do next?

Learn more about the Waveform controls.

Set the Position-Offset

From the Vertical or Math menus, select Position/Scale.

To use

Use the Position/Offset control window to set the vertical position and offset of the selected waveform.
1. Use the Channels Selector to select a waveform.

2. Use the Scale and Position controls to set the vertical position and scale of the selected waveform.

3. Use the Offset control to set the vertical offset of the selected waveform.

PasitioniOffset E@W@ T 1::: :T:: —B:HT
S & GO —_——

What do you want to do next?

Learn more about the Vertical Position control.
Learn more about the Vertical Scale control.
Learn more about the Waveform controls.

Learn more about the Vertical controls.
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Waveform label control window

From the Vertical or Math menus, select Label.

Overview

Use the Label control window to attach a label to the waveform.

Label Cranral

To use

1. Use the Channels Selector to select a valid channel, math, or reference waveform.

2. Click in the Label entry box, and then use the pop-up keyboard to create a label for the selected waveform.

3. Click in the X Position and Y Position entry boxes to activate them.

4. Use the multipurpose knobs to position the label on the graticule. You can also position the label anywhere on the screen by

clicking and dragging it to the desired location.

Behavior

The label applies only to the selected waveform. Each waveform (channel, math, or reference) can have its own label. If you do
not enter a label for the selected waveform, the label will be left blank. A label only appears when its associated waveform is
turned on.

The X Pos control values are relative to the left side of the display. The YPos control values are relative to the waveform handle.
The values are expressed in divisions.

What do you want to do next?
Learn more about the Vertical controls.
Learn more about the Math controls.

Learn more about the Reference Waveform controls.
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Vertical offset control window

From the Vertical menu, select Offset.

Overview

Use the Position/Offset control window to set the offset value of the selected waveform to shift the vertical acquisition window to
match the waveform data you want to acquire.

PositionfOffset m@“‘"“@ — 1:; :11'::: —H:D'T
e o @O —_——
To use

1. Use the Channels Selector to select a valid channel, math, or reference waveform.
2. Click a Channel button to select the vertical input channel.

3. Click in the Offset entry box, and use a multipurpose knob to set the offset value.

Behavior

The main purpose of the Offset control is to avoid clipping the waveform. The Offset control adjusts the DC bias level that is
subtracted from the input signal of a channel and establishes the level at the vertical center of the acquisition window for that
channel. Channel reference indicators always point to the offset level of the channels. Offset affects only channel waveforms,
whereas the Position control affects all waveforms, including math and reference waveforms.

NOTE. The range of vertical offset available depends on the type of probe used.

What do you want to do next?

Learn more about the Vertical controls.
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Using offset to avoid clipping signals

Using Offset to Avoid Clipping Signals
_ Clipping
(:—_:) L0 vk The circled portion of the incoming waveform is clipped, and
Fertical windon i therefore, is not acquired.
] The clipped portion cannot be processed or displayed.
+03nah Offset can move the acquisition window vertically relative to the
incoming waveform.
T RefIndicator [0 volt] Graticule
0.5 valt
-1.0 vaht
2.0 voh Offset removes clipping
Fartical window —— By setting an offset to vertically shift the acquisition positive relative
LS e to the waveform, the clipped portion can be acquired.
"h Ret Indicator [1 volt) Graticul:
i +0.5 valt
l -0.0 voh

Termination controls

From the Vertical menu, select Termination.

Overview

Use the Termination control window to select the channel input resistance.
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The following screen appears on MSO/DPO5000B Series instruments:

Termination Channels

o™ @
- @ Cima)

To use

= Click a Channels button to select the vertical input channel.

= Click one of the Termination buttons to set the termination for your probe; termination can also be set during probe
compensation.

NOTE. If you are using a probe with a TekProbe/TekVP! interface, the termination is set automatically.

Behavior

The correct termination is set automatically when you attach a probe with a TekProbe interface to the instrument.
You may need to set the termination manually if you use a probe without the TekProbe Interface. In general:

=  Select 1 MQ to use high impedance passive probes.

= Select 50 Q to use most active probes and low impedance (Zo) probes.

NOTE. On instruments with GND coupling, the 50 Q termination becomes an open circuit if you set the channel input coupling to
GND.

Consider the following when using 50 Q termination with any channel:
= The instrument does not accurately display frequencies under 200 kHz with AC coupling, if set to 50 Q termination.

= The instrument reduces the maximum vertical scale setting for the channel to 1 V from 10 V (to 10 V from 100 V with a 10X
probe attached), since the amplitudes appropriate for the higher settings would overload the 50 Q input.

= The instrument switches to 50 Q and disables AC coupling (and switches coupling to DC if AC is selected) if you connect an
active probe. The active probes also reduce the maximum vertical scale setting as described above. This behavior results in
50 Q, non-AC coupling, which is appropriate for active probes.

What do you want to do next?

Learn more about the Vertical controls.
Learn more about the Bandwidth controls.
TekProbe/TekVPI Interface

This interface enables the instrument to sense information about the probe such as the serial number and other unique
identification information. It also allows the instrument to provide power directly to the probe.

With this information, the instrument can automatically set up its requirements to match the characteristics of the probe, such as
termination and attenuation.

High Impedance Probes

Most general-purpose probes have high input impedance.
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The high input resistance of passive probes (typically 10 MQ) provides negligible DC loading and provides accurate DC
amplitude measurements.

Most passive probes require the instrument input impedance to be 1 MQ. However, their 8 pF to 12 pF (over 60 pF for 1X)
capacitive loading can distort timing and phase measurements.

Use high resistance passive probes for measurements involving the following:

Device characterization (above 15 V, thermal drift applications)
Maximum amplitude sensitivity using 1X probe
Large voltage range (between 15V and 500 V)

Qualitative or go/no-go measurements

Active Probes

Active voltage probes often contain preamplifiers that provide high resistance and low capacitance at the probe tip. Some active
voltage probes contain differential amplifiers that provide high Common Mode Rejection Ratio (CMRR).

Active current probes often contain Hall-effect sensors that extend the probe bandwidth down to DC.

Many active probes, especially high frequency probes, can drive a 50 Q instrument input.

Coupling controls

From the Vertical menu, select Coupling.

Overview

Use the Termination control window to select the input coupling.
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To use

1. Click a Channels button to select the vertical input channel.

2. Click one of the Coupling buttons to couple the signal from the probe to the instrument.

Behavior

= Select DC coupling to display a waveform with AC and DC components.

= Select AC coupling to display a waveform with its DC component removed.

= Select GND to display a zero-volt waveform. Use this selection to establish the ground reference point on the display.
What do you want to do next?

Learn more about the Vertical controls.

Learn more about the Bandwidth controls.

Deskew-Attenuation control window

From the Vertical menu, select Deskew or Attenuation.

Overview

Use the Deskew/Attenuation control window to compensate for propagation delays of different length probes and to set the input/
output ratio of any external attenuation or gain between the signal and input channels.

Deskew/Attenuation Channels

™
G i)

To use
Use the Deskew/Attenuation controls to change the settings after you set up the Vertical Setup Control Window.
Deskew (DPO70000SX series)

1. To deskew TekConnect channels, connect the channel inputs, through the cables you will use to take measurements, to the
Differential Fast Edge outputs.

2. Todeskew ATI channels, connect the channel inputs, through a connector saver and the cables you will use to take
measurements, to the Differential Fast Edge outputs by way of a 1.85 mm to 2.92 mm adapter and the standard accessory
deskew attenuator and deskew cable.

CAUTION. To prevent damage to the instrument, if connecting the Differential Fast Edge outputs to an ATl channel, use a
A connector savor and an attenuator.

3. Use the horizontal and vertical controls to center the fastest signal on the screen, do not use Autoset.
4, Select the slower channel.

5. Double click in the Deskew Time entry box, and use a keyboard to adjust the deskew time so the rising and falling edges
align.

6. To clear the deskew value, click the Set To 0.0s button.
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482

Each input channel has its own deskew settings. Deskew compensates individual channels for probes or cables of different
lengths. The instrument applies the delay values after each completed acquisition. The deskew values are saved as part of the
instrument setup. The deskew values for the selected channel will be retained until you change the probe, you restore a saved
setup, or you recall the factory setup.

Deskew (non DPO70000SX series)
1. Connect the probes to a signal source.
Use the horizontal and vertical controls to center the fastest signal on the screen.

Click a Ch <1-4> button to select the slower channel.

> 0o DN

Click in the Deskew Time entry box, and use a multipurpose knob to adjust the deskew time so the two signals align.
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5. To clear the deskew value, click the Set To 0.0s button.

Each input channel has its own deskew settings. Deskew compensates individual channels for probes or cables of different
lengths. The instrument applies the delay values after each completed acquisition. The deskew values are saved as part of the
instrument setup. The deskew values for the selected channel will be retained until you change the probe, you restore a saved
setup, or you recall the factory setup.

Attenuation.
1. Click a Ch <1-4> button to select the vertical input channel for the attached probe.

2. To set the external attenuation as a multiplier or ratio, click in the External Atten entry box and use a multipurpose knob to
enter a value.

3. To set the external attenuation as dB values, click in the External Atten (dB) entry box and use a multipurpose knob to enter
avalue.

4. To set the external attenuation to the default value, click Set to Unity.
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Each input channel has its own external attenuation settings. The attenuation control is automatically set to the correct value
when you attach a probe with a TekProbe/TekVP! interface to the instrument. You can change the external attenuation by
entering a multiplier or ratio with one control, or by entering a dB value with the other control.

Bandwidth control window

From the Vertical menu, select Bandwidth Limit.

Overview

Use the Bandwidth control window to filter unwanted high-frequency noise from the waveform and to decrease the noise
bandwidth.

Bandwidth

To use

1. Click a Channels button to select the vertical input channel.

2. Use the drop-down list box to select the range of frequencies to acquire.

Behavior

Bandwidth refers to the range of frequencies that the instrument can acquire and display accurately with less than 3 dB
attenuation.

Each input channel has its own bandwidth selection. Bandwidth selections with (HW) indicate a hardware/analog-only filter. See
the Vertical Setup Control Window for more information on controls that affect the bandwidth selections.

To take accurate measurements, the input frequency should be much less than the rated bandwidth of the instrument. A good
rule to follow is to ensure the bandwidth of the instrument system is three to five times the bandwidth of the signal that you want
to measure.

What do you want to do next?

Learn more about the Vertical controls.

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 483



Vertical setups

Enhanced bandwidth

From the Vertical menu, select Bandwidth Enhanced.

Overview

The Bandwidth Enhancement controls (similar to those shown below) allow you to use DSP processing to achieve more accurate
rise time measurements, to extend the bandwidth, and to flatten the passband at the full sample rate.

Enhanced Bandwidth also provides a matched response across enabled channels for channel-to-channel comparisons and
differential measurements. The available bandwidth enhancement selections will vary depending on the instrument you
purchased. Enhanced bandwidth is extended to the probe tip for some high performance probes and tips.

To use

To enable Bandwidth Enhancement for a vertical input channel:

1. Select a Channel tab in the Vertical Setup window.

2. Click Digital Filters (DSP) Enabled to activate the Bandwidth Enhancement filters. This is the only option available for the
ATl input on DPO70000SX instruments.

3. Click Apply to All Channels to On to apply Bandwidth Enhancement to all channels simultaneously.

4. Click Analog Only to disable Bandwidth Enhancement and return to Analog operation. The Bandwidth drop-down list adds
(HW) to the selection indicating a hardware/analog-only filter.

The following screen appears on MSO/DPO5000B Series instruments:

484 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



Vertical setups

NOTE. For 23.5 GHz instrument models, the DSP filter on each channel provides magnitude and phase compensation of the
analog bandwidth to provide more accurate signal fidelity for high-speed measurements. Digital Filtering (DSP) Enabled provides
low-pass bandwidth filtering only to reduce noise. Refer to your oscilloscope Specifications for a list of bandwidth enhancements
available for each vertical scale setting on your instrument.

The bandwidth enhance filter does not operate in FastAcq mode.

Behavior
Enhanced bandwidth, when enabled, applies independent DSP filtering to four channels.
The following settings are available:

= Digital Filters (DSP) Enabled. Enables the selected channel to automatically use the Digital Signal Process (DSP) filter.
The BW indicator appears in the readouts when Enhanced Bandwidth is active. The BW indictor will appear in reverse video
if the user requested bandwidth cannot be achieved.

= Force Constant Sample Rate. The instrument takes the constant sample rate that you set in the Horizontal control window,
and applies a sample rate supported by DSP. It then enables DSP and selects the appropriate bandwidth.

= Analog Only. Disables the DSP filter for the selected input channel.

= Apply to All Channels. Applies the DSP settings of the active channel to all channels simultaneously.

TIP. To enable or disable DSP filtering for all channels at once, click the Apply to All Channels button after turning the Enhanced
Bandwidth feature on or off.

NOTE. You may want to turn the DSP filter off to take advantage of the full analog bandwidth for analyzing and debugging
multiple-lane serial devices. DSP Enabled is the Default setting.

What do you want to do next?

Learn more about bandwidth enhancement.

Enhanced Bandwidth Indicator

T 500mVidiv

D 1.0Vidiv

Reverse Video Bandwidth Indicator

1m0 G
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Vertical setup control window (Aux tab)

From the Vertical menu, select Vertical Setup; then open the Aux tab.

Overview

The Vertical Setup Aux Tab, similar to the window shown below, reports the status of the Auxiliary trigger input. This input is
located on the instrument front panel.

1.0 GHz (HW) v

The following screen appears on MSO/DPO5000B Series instruments:

Vertical Setup

250.0 MHz (HW) | ¥ |

NOTE. Some instruments include a Bandwidth control. For these instruments, you can set the Auxiliary Input bandwidth in the
drop-down list box.
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To use
To access the controls for this window, connect a compatible probe.
What do you want to do next?

Continue to learn about the Vertical Setup controls.

Probe setup control window

From the Vertical menu, select Probe Cal.

Overview

Use the Probe Setup control window to compensate and check probe status and to compensate the entire signal path. This will
improve the probe gain and offset accuracy. Probe compensation is one of several features you can use to optimize
measurement accuracy.

NOTE. The example windows below do not show the controls for the attached probes.

Click for DPO7000C and MSO/DPQ5000B instruments: Click for MSO/DPQO70000C/DX/SX instruments:

The following screen appears on MSO/DPO5000B Series instruments:
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Probe Setup

0.0dB

For information on the Probe Setup controls, click the buttons.
= Compensation

m  Status

= Deskew

m  Attenuation

= Type

NOTE. The Probe Status control indicates the status of probe compensation for the selected channel. If the probe status does
not indicate Pass, the instrument may not take accurate measurements. You may want to perform the probe compensation
procedure before taking any measurements with the selected probe.

In addition to the probe setup above, it is recommended that you do the following to assure measurement quality:

= Use the correct probe tip for your probe. This will ensure that the correct bandwidth filter is applied and performance is
extended to the probe tip.

=  Use the Probe Compensation procedure to compensate passive probes. This will ensure maximum distortion-free inputs to
the instrument and avoid high frequency amplitude errors.

= Use the Signal Path Compensation procedure to compensate the internal signal path used to acquire waveforms based on
the ambient temperature.
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Tips for Reducing Measurement Noise

= Use the least amount of attenuation. Probe noise is a function of probe attenuation, for example, using a 25X probe, versus
a 5X probe, results in significantly greater noise.

= Select the lowest attenuation that displays the input voltage swing of your signal; then use the vertical scale setting to adjust
the waveform display on screen, as needed.

= Use a lower bandwidth probe to reduce noise.

= Reduce the vertical bandwidth of your oscilloscope. In general, a bandwidth 3 to 5 times the fundamental frequency of the
waveform is a good compromise, allowing capture of harmonic content while minimizing noise.

What do you want to do next?

Learn more about the Probe Status indicator.

Learn more about the Probe Compensation controls.

Go to a step-by-step procedure to calibrate active probes.
Go to a step-by-step procedure to calibrate passive probes.

Learn more about the Vertical controls.

Probe Compensation Adjustment

Probe setup control window (Setup type)

From the Vertical menu, select Probe Controls, and then click the Setup button.

NOTE. You must attach an appropriate probe to the logic probe port or to the Ch1-Ch4 vertical input to activate this setup
window.

Overview

Use the Probe Setup control window to configure a probe that you connect to the vertical input.

Click for DPO7000C and MSO/DP05000B instruments:

Click for MSO/DPQO70000C/DX/SX and DPO7000C instruments:

Probe Setup

Probe.

crenz
Toriow
=

200w v

Probe Setup

Probe.

Chan2 Type
P7380SMA
n3
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' Probe Setup X
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For information on the Probe Setup controls, click the button.

= Controls
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To use

1. Connect a probe to a vertical input.

2. Press a front panel Ch <1-4> button to activate the channel.

3. Inthe Probe Setup window, click a Chan <1-4> tab to activate the controls for the input source.
4. Configure the controls for the probe type you attached.

What do you want to do next?

Learn more about the Vertical controls.

Probe setup control window (D15-D0 tab)

NOTE. The Probe Setup Control Window: D15-D0 Tab is available only on MSO5000B and MSO70000C/DX Series instruments
and on DPO5000B Series instruments with option MSOE installed, and DPO70000DX instruments with option MSOU installed.

From the Vertical menu, select Probe Controls, click the Setup button, and then open the D15-D0 tab.

NOTE. You must attach a logic probe to the logic probe port on the front panel to activate this setup window.

Overview

Use the Probe Setup control window to align the instrument trigger path to optimize measurement accuracy. The logic probe
input for channels D15-D0 is located on the instrument front panel.

The instrument requires the Logic Probe Deskew Fixture (Tektronix part number 067-2083-XX) to deskew the logic probe trigger
path.

To use
For information on the controls, click the buttons.
= Properties

m  Align Trigger Path

Probe Setup

[ o | CXENG

1. Connect a logic probe to the logic probe port on the front panel.

2. From the Digital menu, select Digital Setup.
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3. Click the D7-DO0 or the D15-D8 tab, and then the desired digital channel buttons to activate the controls for the logic source.
4.  From the Vertical menu, select Probe Controls, and then click the Setup button.

5. Click the Properties button to display information on the logic probe and the status of the trigger path alignment.

What do you want to do next?

Learn about setting up the digital channels.

Learn about digital setups.

Learn about setting up a bus.

Probe setup control window (Probe compensation)

From the Vertical menu, select Probe Cal.

Overview

Use the Probe Setup control window to compensate a probe; this will improve the gain and offset accuracy. Probe compensation
is specific to the channel to which it is connected.

NOTE. To compensate/calibrate a P7520A or P7600 series probe, use the procedure in the probe manual. Use the manual that
came with your probe, the manual in the documentation browser that is accessible from the instrument desktop, or download the
manual from the Tektronix Web site.

Click for DPO7000C and MSO/DP05000B instruments: Click for MSO/DPQ70000C/DX/SX instruments:

05

=

1.0
e [

| ALl
= 1200wz |

©
L]

2oome v

The following screen appears on MSO/DPO5000B Series instruments:
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' Probe Setup X

oo o

To use

1. Connect a probe to a vertical input.

2. Press a front panel Ch <1—4> button to activate the channel.

3. Inthe Probe Setup window, click a Chan <1-4> tab to activate the controls for the input source.

4. Select the probe Type for the appropriate signal and ground connections of the probe compensation terminals.

For some probes, click the Probe Tip Select button and select the tip that matches the one you are using.

5. Click Restore Factory Default to clear the old values.
6. Click Compensate Probe to begin the procedure.
Behavior

When you perform a probe compensation on the selected channel, you optimize the instrument to make accurate measurements
for that channel and probe. The probe compensation makes significant performance improvements when performed with active
probes or older passive probes.

You can perform a probe compensation at any time to ensure measurements are taken with the highest possible accuracy.
Perform a probe compensation if you have changed probes since the last time a probe compensation was performed.

o TIP. If you are compensating a passive probe, you must first compensate the low-frequency response of the probe. Refer to the
Probe Compensation Procedure for more information.

Some types of probes can be gain compensated, some can be offset compensated, and some can be compensated for both. If
the probe has a TekProbe/TekVPI interface, the instrument can determine the type of compensation needed and will display the
appropriate instructions when you perform the probe compensation procedure. Some probes cannot be compensated; for
information on these probes, refer to probe compensation restrictions.
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Some probes cannot be compensated. This might be because the probes have an attenuation factor greater than 20X. You will
get an error message if you try to compensate such a probe.

The instrument cannot compensate for probes that may have gain and/or offset errors that are too great (>2% or >50 mV offset).
If these errors are within the specified limits of your probe, you may want to use another probe. If the errors are outside the limits,
have your probe checked by service personnel.

Probe compensation is not recommended for the P5050 passive probe. This probe typically has little gain and offset error, and
therefore, the performance improvement after a probe compensation is not worth the time needed to do the probe compensation.

What do you want to do next?
Go to a step-by-step procedure to compensate active probes.
Go to a step-by-step procedure to compensate passive probes.

Learn more about the Vertical controls.

Probe setup control window (Probe tip selection)

From the Vertical menu, select Probe Cal, and then click the Probe Tip Select button.

NOTE. Some probes have more than one type of probe tip available. The type of probe tips in the selection window change
according to the probe connected to the instrument. Refer to the probe instructions manual for more information on the tips
available for your probe.

To use
1. Select the type of probe tip to match the one you are using.
2. Click OK.

Here is an example of Probe Tip for Tektronix P73XX probe.

Probe Tip Selection

Here is an example of Probe Tip for Tektronix Trimode probe.
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Probe Tip Selection

Probe setup control window (Probe deskew)

From the Vertical menu, select Deskew.

Overview
Use the Probe Setup control window to compensate for propagation delays of different length probes connected to the vertical
input channels.

Click for DPO7000C and MSO/DP05000B instruments: Click for MSO/DPO70000C/DX/SX instruments:

DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series 495



Vertical setups

The following screen appears on MSO/DPO5000B Series instruments:

Probe Setup

NOTE. To compensate for timing differences between voltage and current probes, order the following Probe Calibration and
Deskew Fixtures: Tektronix part number 067-0405-XX (for DPO7000C and MSO/DPO5000B oscilloscopes). Tektronix part
number 067-1586-XX (for MSO/DPO70000C/DX oscilloscopes). Tektronix part number 067-2083-XX (for MSO Series
instruments) to deskew the logic probe trigger path.

The fixtures may require a user-supplied pulse generator.

To use

Connect the probes to a signal source.

Use the horizontal and vertical controls to center the fastest signal on the screen.
Click a Chan <1-4> tab to select the slower channel.

Click in the Deskew Time entry box, and use a multipurpose knob to adjust the deskew time so that the two signals align.

o M 0 Db =

To clear the deskew value, click the Set To 0.0 s button.
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Behavior

Each input channel has its own deskew settings. Deskew compensates individual channels for probes or cables of different
lengths. The instrument applies the delay values after each completed acquisition. The deskew values, which have a range of
+75 ns, do not affect triggering. Deskew is available for Sample and Average acquisition modes only.

The deskew values are saved as part of the instrument setup. The deskew values for the selected channel will be retained until
you change the probe, you restore a saved setup, or you recall the factory setup.

What do you want to do next?
Go to a step-by-step procedure to deskew the probes.

Learn more about the Vertical controls.

Probe setup control window (Probe attenuation)

From the Vertical menu, select Attenuation.

Overview
Use the Probe Setup control window to describe the input/output ratio of any external attenuation or gain between the signal and
input channels.

Click for DPO7000C and MSO/DPQO5000B instruments: Click for MSO/DPO70000C/DX/SX instruments:

The following screen appears on MSO/DPO5000B Series instruments:
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Probe Setup

To use

1. Click a Chan <1-4> tab to select the vertical input channel for the attached probe.

2. To set the external attenuation as a multiplier or ratio, click in the External Atten entry box and use a multipurpose knob to
enter a value.

3. To set the external attenuation as dB values, click in the External Atten (dB) entry box and use a multipurpose knob to enter
a value.

4. To set the external attenuation to the default value, click Set to Unity.

Behavior

Each input channel has its own external attenuation settings. The attenuation control is automatically set to the correct value
when you attach a probe with a TekProbe/TekVPI interface to the instrument. You can change the external attenuation by
entering a multiplier or ratio in the top control, or by entering a dB value in the lower control.

When you return the attenuation to the default value, the multiplier returns to 1, and the dB value returns to zero.
What do you want to do next?

Return to the Vertical Setup control window overview.

TekProbe/TekVPI Interface

This interface enables the instrument to sense information about the probe such as the serial number and other unique
identification information. It also allows the instrument to provide power directly to the probe.

With this information, the instrument can automatically set up its requirements to match the characteristics of the probe, such as
termination and attenuation.
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Probe controls window

From the Vertical menu, select Probe Controls.

Overview
Use the controls in these windows to operate a probe while taking measurements.

The type of probe you connect determines the available controls. For example, the window below contains controls for a
Tektronix current probe.

Probe Controls X

Ch 1 v

: : 120.0 MH — o
T 1200MHz ¥ ‘ ‘

This window contains controls for Tektronix TriMode probes.

-
_Ch'l o
e e | L] e (e

This window contains controls for Tektronix logic probes.

Probe Controls
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Probe properties

500

From the Vertical menu, select Probe Controls, click the Setup button, and then click the Properties button.

To use

The Probe Properties dialog displays information on the probe attached to the analog or to the digital channels. To view the
probe information, select the channel of interest from the drop-down list of channels under Probe.

The dialog includes the following information for analog probes:

Type of probe connected to the selected channel

Serial number of the attached probe (for probes with serial numbers)

Status information, such as the time you connected the probe, the probe type, the serial number, and compensation results
Full text of probe error messages is displayed for compatible probes. Errors may include the following types:

= Tip fault (Line open, Self-test failure of tip, and Tip broken)

= Tip temperature change

= Tip overheating

= Tip thermal shutdown

NOTE. When the probe is compensated, the instrument polls the probe and displays the serial number. An N/A indicates that the
probe has not been compensated.

The Probe Properties dialog includes the following information for logic probes:

Type of logic probe connected

Serial number of the logic probe

Analog channel selected as the Reference Channel
Type of probe connected to the Reference Channel

Status of the Analog to Digital Trigger Path Alignment routine

NOTE. The instrument requires the Logic Probe Deskew Fixture (Tektronix part number 067-2083-XX) to run the Analog to
Digital Trigger Path Alignment routine.
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PProbe Propertes
01500 v

Q022

The instrument displays the following information in the Analog to Digital Trigger Path Alignment field:
= N/A means that the trigger path alignment routine has not been run

= Numeric value for the amount of time the instrument needs to skew the channel to align the logic trigger path to the
reference channel

= (+)indicates that the analog trigger path occurs before the logic path

= (-) indicates that the logic trigger path occurs before the analog path

Probe setup control window (Probe status)

From the Vertical menu, select Probe Cal.

To use

The Probe Status readout provides information on the status of the probe connected to the vertical input channel.

Behavior
The instrument automatically detects the type of probe that you have installed and displays the probe status information.

m  Default. The instrument has no compensation data on file for this probe, on this channel, and is applying factory-nominal
corrections for probe operation only. This message may appear if you connect a probe and have not performed the probe
compensation. Perform a probe compensation before you using this probe. This message also appears when you
disconnect a probe from the vertical input.

= Compensated. Compensation data for the probe connected to this channel is available from the most recent probe
compensation or the compensation data has been retrieved form nonvolatile memory.
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= Fail. The instrument was unable to complete the probe compensation procedure; the probe may be faulty. Have the probe
checked by Tektronix service personnel.

NOTE. The instrument must pass a Signal Path Compensation procedure before it will perform a probe compensation
procedure.

What do you want to do next?

Learn more about the Probe Compensation controls.

Go to a step-by-step procedure to compensate active probes.
Go to a step-by-step procedure to compensate passive probes.
Learn more about the Vertical controls.

Signal Path Compensation

Use the following procedure to compensate the internal signal acquisition. Perform this procedure if the ambient temperature has
changed more than 5 °C (9 °F) since you performed the last signal path compensation.

Power on the instrument, and allow the instrument to complete its warm up period before continuing with this procedure.
Disconnect any probes that you have connected to the input channels.

Set the instrument to Menu mode.

Select Instrument Calibration from the Utilities menu.

Note any instructions that appear under Instructions in the resulting control window.

Click Run SPC to begin the procedure. The procedure may take several minutes to complete.

N e o B b =

Verify that the Status changes to Compensated after the procedure is complete. If the SPC Status field indicates anything
other than Compensated, see Signal Path Compensation Status for information on the readout and recommended action.

NOTE. When making measurements at vertical scale settings less than or equal to 5 mV, you should perform the signal path
compensation at least once a week. Failure to do so may result in the instrument not meeting warranted performance levels at
those volts/div settings.

Signal path compensation status

The following table lists the possible status messages for signal path compensation and the recommended action.
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Status Meaning and recommended action

Compensated The instrument had warmed up, there were no failures during
the signal path compensation procedure, and the current
operating temperature is within 5 °C of the operating
temperature when the previous signal path compensation was
run.

Fail One or more failures occurred during the signal path
compensation procedure. Contact your local Tektronix service
representative for further action.

Temp The operating temperature is not within 5 °C of the previous
signal path compensation.

Warming up The instrument has not warmed up. Wait for the instrument to
complete its warm up period before running the signal path
compensation procedure.
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Copy setup

Copy setup (Images)

From the Edit menu, select Copy Setup; then open the Images tab.

Overview. Use this control window to copy images to the clipboard for use with other applications.

Copy Setup

Images l W aveforms ] b easurements ]

f* Color Bitmap
" Colar [Ink Saver Mode)
" Black & White

Wi
* Full Screen
[ Hide Menu/Toolbar

" Graticule(z) Only

[ Beadouts Below Graticule

Palette Screen Capture Farmat

....................................

Copy ] 4 {  Cancel

Help
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To use.
1. Select the Palette for the image:
= Color
= Color (Ink Saver Mode)
= Black & White
2. Select the type of View:
= Full Screen. Copies an image of the entire screen.
= Graticule(s) Only. Copies an image of the selected graticule.
3. Click the Hide Menu/Toolbar check box to save the image without including the Menu bar or Toolbar.
4. Click OK.

Behavior. The Palette, View, and Image selections are identical to those in the Page Setup dialog box and in the Screen
Capture Save Options dialog box.

The copy operation takes place after you click Copy. Clicking OK saves the changes and closes the dialog box but does not copy
the image.

NOTE. Bitmap (.bmp) is the only available Data Format.

What do you want to do next?
Learn about copying waveforms.
Learn about copying measurements.

Learn about saving images to a file.

Copy setup (Waveforms)

From the Edit menu, select Copy Setup; then open the Waveforms tab.
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Images ‘W aveforms lMeasurements]

D ata Destination

Spreadsheet

Source
Channell j

W aveform Data Fange

" Samples |'I to |1
" Save Samples between Cursors
" Save Samples in Zoom Area

fe Al

Mumber of Samples; 1000

FastFrame D'ata Fange

=]

'-"“ | ta
-
W aveform Detal [ ata Ordering
Inciude wavetarm
scale factors | J
Copy ak. | Cancel | Help

To use.

The Data Destination (data format) is Spreadsheet only.

Select a valid waveform from the Source list.

Copying and printing

Select the number of samples you want to copy. Select All samples, a range of samples, or only the samples between the
cursors. If you select Save Samples between Cursors, you can use the multipurpose knobs to adjust the positions if the
cursors are already active. If they are not, the cursors will be turned on at the positions they were in the last time they were

used.

Select the Include waveform scale factors check box if you want to include waveform details, such as header information
(record length, sample interval, trigger point information, and so on). If you only want to include the waveform voltage

values, clear the selection.

Specify the FastFrame Data Range if you are copying FastFrame data.

If you are copying Fast Acquisition data, select the data ordering from the list.
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Behavior.
= The Waveform curve data range can be anywhere from one sample to the record length of the selected waveform.
= The copy operation takes place after you click Copy.

= [fyou select Data between cursors, another set of cursors may temporarily appear on your screen while the copy is in
progress.

What do you want to do next?
Learn about copying images.
Learn about copying measurements.

Learn about saving waveforms to a file.

Copy setup (Measurements)
From the Edit menu, select Copy Setup; then open the Measurements tab.

Overview. Use this control window to copy measurements to the clipboard for use with other applications.

Copy Setup ﬁ
Images | Waveforms Measurements
Measurements
i+ D o
+ [Displayed Measurements DataFormat
Numeric -
" Measurement Snapshot
" Histogram Data (C5V)
Copy 0] 4 Cancel Help

To use.

1. Click the type of Measurements you want to copy.
2. For Displayed Measurements, select the Data Format.
3. Click OK.
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Behavior. When you select Displayed Measurements, all displayed measurements will be copied to the clipboard.

NOTE. For Histogram Data, the data format is always CSV.

The copy operation takes place after you click Copy. Clicking the OK button accepts the changes and closes the dialog box but
does not copy the measurements.

What do you want to do next?

Learn about copying images.

Learn about copying waveforms.

Learn about saving measurements to a file.

Learn more about CSV text format.

Copying procedures

Copy waveform data

1.

o o &

~

T 9

o

Identify the waveform, image, or measurement to be copied. The source must be a channel, an active math waveform, or an
active reference.

From the Edit menu, highlight Select for Copy.

In the submenu, select the format for export:

Select Full Screen to export a bitmap of all screen contents.
Select Graticule to export a bitmap of only the graticule area.
Select Waveform to export waveform data.

Select Measurements to export measurement data.

From the Edit menu, select Copy Setup.
Open the Images tab.

Set the Image Options:

Select a color Palette for your copied images.

Select the image View: to copy an image of the entire screen, select Full-screen; to copy an image of the selected graticule,
select Graticule(s) only.

The Screen Capture Format is BMP only.

Set the Waveform Options:

Open the Waveforms tab.

Select the data format (Data Destination) for the waveform you want to copy.
Select a valid waveform from the Source list.

Select the Include waveform scale factors check box if you want to include waveform details like header information (record
length, sample interval, trigger point information, and so on). If you only want to include the waveform voltage values, clear
the selection.
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C.

9.

Select the number of samples that you want to copy from the Waveform curve data range. Select all samples, a range of
samples, or only the samples between the cursors. If you select Save Samples between Cursors, you can use the
multipurpose knobs to adjust the positions if the cursors are already active. If they are not, the cursors are activated in their
most recent positions.

If you are copying Fast Acquisitions data, select the data ordering from the list.

Set the Measurement Options:
Open the Measurements tab.

Select either Displayed Measurements (make sure that measurements are displayed in the graticule via the Measurement
Control window) or Histogram Data.

If you clicked the Displayed Measurements option, select the Data Format, either Numeric or Text.

Click Copy to save your setup information to the Windows clipboard.

Copying the screen for use in other applications

Use the following steps to copy the contents of the screen for use in other applications, such as WordPad, Microsoft Word, or
Paint.

1.

o M 0Dn

From the Edit menu, click Copy Setup.

Open the Images tab.

Select the Palette, View, and Image as needed for your application.

Click Copy to paste the image to the clipboard. You can now paste the bitmap image into other applications.

If you want to copy another image to the clipboard, click Copy on the Edit menu or press Ctrl+C on the attached keyboard.

NOTE. If you try saving a copy of the screen to the clipboard by pressing the PrtScn button on the attached keyboard, the
bitmap image will not contain any waveforms. Use the procedure above to save a copy of the entire screen (or the graticule)
to the clipboard.

TIP. If your setup information does not change, you do not need to open the Copy Setup dialog box each time you want to
copy a screen. Use the Edit menu Select for Copy option if you need to change the type of items, for example, to copy
waveforms instead of images.

Copying measurements for use in other applications

Use the following steps to copy the measurements for use in other applications such as WordPad or Microsoft Word.

1.
2.
3.

510

From the Edit menu click Copy Setup.
Open the Measurements tab.

Select either Displayed Measurements (make sure that measurements are displayed in the graticule via the Measurement
Control window) or Histogram Data.

If you clicked the Displayed Measurements option, select the Data Format, either Numeric or Text.

Click Copy to paste the measurements to the clipboard. You can now paste the measurements into your other applications.
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Page setup dialog box

From the

Overview. Use the Page Setup dialog box to define the page before sending it to a printer.

File menu, select Page Setup.

Copying and printing

To use. The controls in this window are similar to the Page Setup dialog boxes used in most Windows applications (see example

r

Page Setup Iﬁ

Paper

Size:

Source: éuto Trap Select j
Orientation Marging [inches)

& Portrait tett 000 B migne [ooo
" Landscape Top: WE Bottom: WH
Palette Wiet

* Color { Full-Screen

™ Color [Ink Saver Mode] [ Hide Menu/Toalbar

" Black & White " Graticulefs) Only

[~ Set Frant Panel Print Button to Save

below). .

F'rintF'review...‘ 0k | I:ancel| Frirt... | Help |

The Paper settings are dependent on the type of printer connected to the instrument. A reduced preview image appears at the

top of the window. To view a larger image, click Print Preview at the bottom of the window.

Click the Print button when you have selected all of your desired settings.

Behavior. The Type of printing should be Screen-copy for all screen shots.

Print p

review dialog box

From the File menu, select Print Preview.

Overview. Use the Print Preview dialog box to preview an image before sending the data to a printer.

To use.

= Use the Magnify control at the top of the window to zoom in and out to view the details of the image.

[ To

return to the Page Setup dialog box, click the down arrow.

= Click the Printer button to open the Print dialog box.
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Print dialog box
From the File menu, select Print.
Overview. Use the Print dialog box to send data to a printer.

To use. The controls in this window are similar to the Print dialog boxes used in most Windows applications. The settings are
dependent on the type of printer connected to the instrument.
Printing the screen to a printer

The easiest way to print the contents of the screen is to press the front panel Print button. The instrument will print the screen
contents according to the settings in the Page Setup dialog.

1. Use the File menu Page Setup dialog to select the Type of printing, Palette, View, and Image before printing. The Type
should be Screen-copy, the default.

2. Use the Print Preview feature to test the appearance of the screen before printing. For example, you may want to
experiment with the different palettes before sending the data to the printer.

Lad

Click Print in either the Print Preview dialog box or in the Page Setup dialog box to open the Print dialog box.

>

Click OK to begin printing.

General Purpose Controls

Use the following front-panel controls (DPO7AFP required on DPO70000SX instruments) to perform general-purpose tasks such
as Autoset the instrument, send items to the printer, or enable cursors.

Control Description

Autoset Push the Autoset button to automatically set up the instrument
to obtain and display a stable waveform of usable size. For
information on the Autoset default settings click Autoset.

O

|}

efault Push the Default Setup button to reset the instrument to the
etup factory default settings.

LA

Push the Print button to make a hard copy of the screen. The
printed image is sent directly to the selected (internal or
attached) printer. To change the print settings, click the File
menu Print command, and change the settings in the Print
dialog box.

Print

B0

Push the Cursors button to enable cursors on the screen. The
Cursor Type control window opens so that you can specify the
cursor parameters.

NOTE. If cursors are on but the readouts are not attached to
the cursor controls, press the Cursors button to attach the
readouts to the cursor controls. Press the Cursors button again
to turn the cursors off.
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Copying and printing

Control Description
Push the Search and Mark buttons to find and place a mark on
a waveform at a point of interest, or to edit marks. You can
Mark return to a mark and analyze the waveform at a later time.
41D
Clear
@ Push the FastAcq DPX button to turn Fast Acquisition On or
Off. The FastAcq button is lighted when Fast Acquisition is
turned on.
Intensity Use the Intensity knob to adjust the brightness of the
waveform. High intensity settings show less frequently acquired
points more clearly.
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Reference waveform setups

Reference waveform controls
From the File menu, select Reference Waveform Controls.

Overview. Use the Reference control window to display and control reference waveforms. Reference waveforms are shown with
the horizontal settings in effect at the time they are saved.

NOTE. Reference waveforms are only available for analog channels.

Ref e
SN efersnce  Disptay R 1 Vert Pusition Seale Horz Position Label H

Rett v (Con) (pmes) [ 0Ddw Tomv [ s [ -—

To use.

1. Select the Ref <1-4> waveform from the drop-down list.

2. Click the On button to display the waveform.

3. Click in the Vert Position or Scale entry boxes. and then use the multipurpose knobs to make adjustments.

4. Click in the Label entry box, and then use the pop-up keypad to create a label for the waveform.

5. Click the Save button to access the Save As dialog box and save the waveform as a Reference waveform or save it to a file.
6. Click the Recall button to access the Recall dialog box and recall a waveform from memory.

Behavior. Clicking Save or Recall buttons activates the respective dialog boxes. Typing a name in the Label text box places the
label on the graticule. You can move the label on the graticule by clicking and dragging it. The label is saved with the Reference
waveform.

TIP. To easily change the vertical position of a reference waveform, click the waveform handle on the left side of the screen, and
drag the waveform to the new position. To easily change the vertical scale of a reference waveform, click the waveform handle,
and then use the multipurpose knobs to change the waveform scale. You can also use the multipurpose knobs to change the
waveform position.

What do you want to do next?

Learn how to create a reference waveform.
Learn about instrument setups.

Learn about saving reference waveforms to a file.
Learn about restoring waveforms from a file.

Learn about deleting waveform files.
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Save as dialog box (Waveform)

From the File menu, highlight Save As; then select Waveform from the submenu. From the Reference Waveform controls, click
the Save button.

Overview. Use this dialog box to save a waveform to a reference location or to a specified folder.

E Save As ﬁ
Save What: Source
|Chi ~|
Screen Capture  Sawe i Oscilloscope Memory
B Refl @D Ref4
@D Ref2
@D Ref3
Wavef . = :
EY - Save in: | , Waveforms j X £ '
Ophons... |
-
Name Date modified Type
Na items match your search,
Digitals

i)
(=
Setup e | n - k
Name: 0628 101253 -1
Save as type: |Tektronix W aveform Diata (% wfm) j Cancel
Measurement [ Auto-increment file name

[ Prompt for file name before zaving

[ Set Front Panel Print Button to Save
More P Help

To use.

= To save to a reference location, select the Source, and then click the reference location in Oscilloscope Memory.

= Tosave to afile, enter a Name, use the default file name, or click Ato-increment file name if you want to save a series of
files without typing in a new name each time. The file extension specified in the Save as type list will automatically be
appended to the file name.

516 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



File menu

Behavior. This dialog box opens when you select Save As from the File menu or click Save from the Reference Waveform
controls. The default file type is a Tektronix waveform file (.wfm).

If you select a different file type from the Save as Type list, you can also define the options for saving the waveform.
The default folder for reference waveforms is C: \Users\[Username]\Tektronix\TekScope\waveforms.
The following file formats are available:

= .wfm used for internal instrument formats

= .csv used for spreadsheets, such as Microsoft Excel

= .txt used for standard text file format

m .dat used for Mathcad and MATLAB

NOTE. Any characters that you enter in the file name box become part of the file name. The instrument does not use any
user-defined file extensions.

What do you want to do next?
Learn about recalling a saved waveform.
Learn about deleting waveform files.

Learn more about CSV text format.

Recall dialog box (Waveform)

From the File menu, select Recall, or from the Reference Waveform controls, click the Recall button.

Overview. Use this dialog box to recall a saved waveform file to a reference location.

ﬁ Recall @
Recal "What: Loak in: Waveforms j x I‘j: Y

Name Date modified Type

Nao items match your search.

User Mask 1 n | N
D estinatior: Refl -
Pl name: || j E | Recall |

Files of type: |Tektr0niH i aveform Data [*.wfm) j Canicel

Help
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To use.
= Under Recall What, click Waveform.

= From the Destination drop-down list, select the Ref <1- 4> location that you want to recall the waveform to. The default
folder for reference waveforms is C:\Users\ [Username]\Tektronix\TekScope\waveforms.

= Use the pop-up keyboard to enter a File name, or click the file name to select it.

TIP. If you do not see the file that you want to recall, verify that the Files of type list shows the correct file format. You may
also need to check other folders if the file was stored in a location other than the C:\Users\[Username]\Tektronix\TekScope
\Waveforms folder.

Behavior. This dialog box opens when you click Recall from the File menu or when you click the Recall button from the
Reference waveform controls. Waveforms are stored in WFM file format, which is an internal format of the instrument. When you
click Recall, the Ref 1-4 waveform is displayed in the graticule.

NOTE. When you recall a reference waveform, a temporary file containing the waveform data is written to C:\Users\[Username]
\Tektronix\TekScope\Waveforms. The file is named TDS_REF n.WFM, where n is the reference waveform number. This file is
deleted when the reference waveform is deleted.

What do you want to do next?
Learn about saving a waveform to a file.

Learn about deleting waveform files.

Delete setups and reference waveforms

From the File menu highlight Delete; then select an entry in the submenu.
Overview. Use this dialog box to delete a saved reference waveform or setup file.
To use.

m  Select the setup or reference waveform you want to delete.

= To delete all Setups at the same time, select All Setups

= To delete All Reference Waveforms at one time, select All Refs.

Behavior. Setups or waveforms stored in Windows directories can be deleted by clicking the #.in the Save or Recall dialog
boxes.

NOTE. You can only delete setups and reference waveforms stored in oscilloscope memory using this command.

What do you want to do next?
Learn about saving instrument setups.
Learn about restoring instrument setups.

Learn about saving a waveform to a file.
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Instrument setups

Save as dialog box (Instrument setup)
From the File menu, highlight Save As; then select Setup from the submenu.

Overview. Use the Save As dialog box to save instrument setups for later use.

E Save As @
Save What:
[~ Save in: Ozcillozcope Memory
B0 1 Factory BEDe Factom
Screen Capture  |ER2 Factary B0 7 Factomy
®0)s Factory Bl Factom
@04 Factory EC)3 Factom
EC)s Factory =110 Factom
Waveform ) - ;
Save in: | Setups j > ¥ E-
Name : Date modified Type
Na items match your search,
Digitals
E
Setup ] n 3
Name: [170628_101013 -1
@ Save as type: |Setup files [* zet] ﬂ Cancel
Measurement [ Auto-increment file name
[ Prompt for file name before zaving
[ Set Front Panel Print Button to Save
More P - Help

To use. To save in Oscilloscope memory:

1. Click on one of the setup location icons under Save in: Oscilloscope Memory.

2. Enter a Name for the setup by clicking on it once more and modifying the existing text.
3. Click the Save button.

To save the setup in a different location:

1. Select the location from the Save in drop-down list.

2. Enter a name in the Name text box.
3. Click the Save button.
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Behavior. You can display up to ten saved instrument setups in this dialog box. Additional setups can be saved to the hard drive.
When you save a setup, the label adjacent to the setup icon changes from its previous value to User. You can save setups to any
location labeled Factory without overwriting a saved setup.

The data in reference waveforms is not saved with the instrument setup. However, the setup information does include which
reference waveforms are turned on and which reference waveforms are used with math waveforms and automatic
measurements. If you want to save the reference waveform data, save the reference waveform separate from the instrument
setup.

The instrument preference settings are not saved with the setup. They are saved when the instrument is powered off.

NOTE. Before saving an instrument setup, make sure the location does not contain a setup that you have previously saved. The
previously saved setup will be overwritten.

What do you want to do next?
Learn about recalling instrument setups.

Learn about deleting instrument setups.

Recall dialog box (Instrument setups)
From File menu, select Recall, or from the Reference Waveform controls, click the Recall button.

Overview. Use the Recall dialog box to recall an instrument setup.

Recall e S

Recal wWhat:

Loak in: Dzcillozcope Memary

EL 1 Factory BECle Factom =011 Factory Defaults
@)z Factory EE17 Factom

ED: Factory Bz Factom

B0+ Factory BE0a Factom

@5 Factory B 10 Factom

Look in: | Setups j & X ¢ E5-

Mame Date modified Type

Waveform

Mo iterns match your search.

User Mask

4 | m 3

File name: | j E | Recall |
Files of type: |Setup files [* zet] ﬂ Cancel

[T Don't recall deskew values. Feep existing deskew settings.
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To use. Setups are recalled from an internal file on your hard drive or from a setup file that you have named.
= Under Recall What, click Setup.
=  Click one of the icons under Look in: Oscilloscope Memory, and then click the Recall button to restore the setup.

= Click the Factory Defaults icon to recall the default factory setup for the instrument.

TIP. Select the File menu Recall Default Setup command to instantly restore the default setup.

To recall an instrument setup from a file, select the location of the setup from the Look in list. Select the setup you want to recall,
and then click Recall.

Behavior. The setups are restored from an internal file on your hard drive as soon as you click the Recall button. The labels
adjacent to the icons were created when the setups were first saved. Any of the setups with the label "Factory" will restore the
default factory setups.

The data in reference waveforms is not saved with the instrument setup. However, the setup information does include which
reference waveforms are turned on and which reference waveforms are used with math waveforms and automatic
measurements. If you want to save the reference waveform data, save the reference waveform separate from the instrument
setup. You can then recall the saved waveform to the setup from the Reference Waveform Controls.

NOTE. If a restored setup attempts to use an undefined reference waveform (or to use it in @ math waveform or with an
automatic measurement), then an undefined reference waveform is created. This reference waveform becomes a 500-point
waveform filled with null data. Any math waveforms or any measurements done on this waveform will contain invalid or unusable
data. However, you can recall a valid saved waveform to the new reference waveform so that the math waveforms and the
automatic measurements will become valid.

What do you want to do next?
Learn about saving instrument setups.

Learn about deleting instrument setups.

Delete setups and reference waveforms

From the File menu highlight Delete; then select an entry in the submenu.
Overview. Use this dialog box to delete a saved reference waveform or setup file.
To use.

= Select the setup or reference waveform you want to delete.

= To delete all Setups at the same time, select All Setups

= To delete All Reference Waveforms at one time, select All Refs.
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Behavior. Setups or waveforms stored in Windows directories can be deleted by clicking the #%. in the Save or Recall dialog
boxes.

NOTE. You can only delete setups and reference waveforms stored in oscilloscope memory using this command.

What do you want to do next?
Learn about saving instrument setups.
Learn about restoring instrument setups.

Learn about saving a waveform to a file.

Action on event

Set up action on event

From the File menu, select Action On Event.

Overview. Use this control window to set up the action (save or e-mail) to perform when an event (trigger, limit test failure, or
mask test failure) occurs.

—Action On Event o
Tgger v,

To use.

1. From the On the event of drop down list, select the event that will cause the action.
2. Click the Save check box to save a file when the event occurs.

3. Click the Send E-mail check box to send an e-mail when the event occurs.

4. To change the setup of either action, click its Setup button.

What do you want to do next?

Learn about Email on Event setup

Learn about Save On Event Setup
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Set up save on event

From the File menu select Action On Event, and then click Save Setup.

Overview. Use this control window to set up the conditions under which the instrument will save a file, the types of files to save,
and the event limits.

_Save on Event Setup X
C\lsers\Tek_Local_Admin\Tektronix\TekScope\SaveOnTrigger - i )

To use.

1. Inthe Save Location entry box, type in the location where you want to save the files.

2. Inthe Save on check boxes, select the events on which you want to save a file.

3. Use the Files to Save check boxes to select the type of files to save.

4. Click the Settings buttons to open a Save Options dialog box and set the parameters for the file.

5. In the File Name radio buttons, select whether to a Use Date and Timestamp or Custom Base Filename.
6. In the Event Limits box, enter the number of events that will save files, up to a maximum of 32,767.

7. Press the Reset button to reset the Current Count of files saved.

Behavior. When the maximum number of files is saved, file saving stops. To continue saving files, you must press Reset or enter
a larger limit. Clicking Reset changes the current count back to 0.

What do you want to do next?

Learn about Mask Testing.

Learn about Limit Testing.

Learn about Screen Capture Save Options
Learn about Waveform Save Options

Learn about Measurement Save Options
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Print setups

Print setups

For information on the Print Setups, click here.
Saving

Save as dialog box (Histogram)
From the File menu, highlight Save As; then select Histogram Data from the submenu.

Overview. Use this dialog box to save histograms to a file for use with other applications.

r -
ED) Save As @
Save What: - = "
Savein: | || Data j > cF E-
ﬁ Mame = Date modified Type

Screen Capture :
|| usb.csw 6/28/2011 10:03 AM TSV Fil

4 L1

Name: | j E Save

'.l Save as type: |Hi$togram files [* cav) ﬂ

Histogram [ Autarincrement file name

Cancel

[ Prompt for file name before zaving

[ Set Front Panel Print Button to Save
More P Help

il

To use.

= To save histogram data with the default file name, click the Save button.

= To enter a different file name, click the keyboard icon and use the pop-up keyboard.

= Select Auto-increment file name if you want to save a series of files without typing in @ new name each time.

= Select a file extension from the Save as type drop-down list. The file type will be automatically appended to the file name.

Behavior. Histogram data is saved in C:\Users\ [Username]\Tektronix\TekScope\data unless you select a
different location. To access the Histogram Save As dialog box, you may need to select it from the More submenu.

What do you want to do next?

Learn about saving waveforms.
Learn about saving screen captures.

Learn about saving measurements.

524 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



File menu

Save as dialog box (Instrument setup)
From the File menu, highlight Save As; then select Setup from the submenu.

Overview. Use the Save As dialog box to save instrument setups for later use.

E Save As @
Save What:
[~ Save in: Ozcillozcope Memory
B0 1 Factory BEDe Factom
Screen Capture  |ER2 Factary B0 7 Factomy
®0)s Factory Bl Factom
@04 Factory EC)3 Factom
EC)s Factory =110 Factom
Waveform ) - ;
Save in: | Setups j > ¥ E-
Name : Date modified Type
Na items match your search,
Digitals
E
Setup ] n 3
Name: [170628_101013 -1
Save as type: |Setup files [*.zet) ﬂ Cancel
Measurement [ Auto-increment file name
[ Prompt for file name before zaving
[ Set Front Panel Print Button to Save
More P - Help

To use. To save in Oscilloscope memory:

1. Click on one of the setup location icons under Save in: Oscilloscope Memory.

2. Enter a Name for the setup by clicking on it once more and modifying the existing text.
3. Click the Save button.

To save the setup in a different location:

1. Select the location from the Save in drop-down list.

2. Enter a name in the Name text box.

3. Click the Save button.
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Behavior. You can display up to ten saved instrument setups in this dialog box. Additional setups can be saved to the hard drive.
When you save a setup, the label adjacent to the setup icon changes from its previous value to User. You can save setups to any
location labeled Factory without overwriting a saved setup.

The data in reference waveforms is not saved with the instrument setup. However, the setup information does include which
reference waveforms are turned on and which reference waveforms are used with math waveforms and automatic
measurements. If you want to save the reference waveform data, save the reference waveform separate from the instrument
setup.

The instrument preference settings are not saved with the setup. They are saved when the instrument is powered off.

NOTE. Before saving an instrument setup, make sure the location does not contain a setup that you have previously saved. The
previously saved setup will be overwritten.

What do you want to do next?
Learn about recalling instrument setups.

Learn about deleting instrument setups.

Save as dialog box (Measurement)

From the File menu, highlight Save As; then select Measurement from the submenu.

Overview. Use this dialog box to save a measurement to a file for use with other applications.

Save As @
Save wWhat: S | Data j x r:j{ ,

MName Date modified Type
|| usb.csw 6/28/2011 10:11 AM  CSV Fil

Screen Capture
Waveform

Digitals

.
Em
(B
Setup m

Name: | j E Save

3
Save as type: |Measurement Wurmeric C5% files [ cav) j Canicel

Measurement | [ Autc-increment file name

Ophions... | [~ Prompt for file name before saving

[~ Set Front Panel Print Button to Save
More P Help

526 DPO70000SX, MSO/DPO70000DX, MSO/DPO70000C, DPO7000C, and MSO/DPO5000B Series



File menu

To use.

1. Under Save What, click Measurement.

2. Set the parameters for the measurement you want to save.

3. Click the Measurement Options button

4. Inthe Measurement Save Options dialog box, select a Measurement Format from the drop-down list box.

8.

-
Measurement Save Options

Measurements

' Displayed Measurements Measurement Format

Mumeric C5V -

("~ Measurement Snapshot

oK | Cancel | Help |

After making the above selection, click OK to return to the Save As dialog box.

Use the default name or enter a unique in the Name text box.

Select the type of file (either .txt or .csv) to save from the Save as type list. By default, the file will be saved to the C:

\Users\ [Username]\Tektronix\TekScope\Data folder.

Click the Save button to accept any changes and close the dialog box.

Behavior. When you select Displayed Measurements, all displayed measurements are saved.

What do you want to do next?

Learn about saving waveforms.

Learn about saving screen captures.

Learn more about CSV text format.

Save as dialog box (Screen capture)

From the File menu, highlight Save As; then select Screen Capture from the submenu.
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Overview. Use this dialog box to save screen captures to a file for use with other applications.

'E Save As &J‘

Save What Savein: | J Screen Captures j b EF '

ﬁ Marme =

Date modified Type
Screen Ca
. - Mo items match your search.
Optionz... |

Waveform

Digitals

1| [ | 3

o (EGE I8
Save as type: |Tagged Image File Format [*tif] j Cancel
Measurement [ Autodincrement file name

[ Prompt for file narme before saving

[ Set Front Panel Print Button to Save
Mare P Help
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To use.

1.

8.

N o o &

Under Save What click Screen Capture; then click Options.

Screen Capture Save Options

Falette Screen Capture Format
{* Color PNG A
" Color (Ink Saver Mode) Resolution
" Black & White W

View
* Full Screen

[ Hide Control \Windows
[ Hide MenuToclbar
" Graticule(s) Only

ok | Cancel | Hep |

Select the Palette for the image: Color or Black & White.

Under View, select the image style:

= To save an image of the entire screen, select Full Screen. Optionally, select to Hide Control Window and Hide Menu/
Toolbar.

= To select an image of the selected graticule, select Graticule(s) only.
Select a resolution from the Resolution drop-down list.

Select a file type from the Screen Capture Format drop-down list.

Click OK.

In the Save As dialog box, assign your own file name, and then save the file to a specified folder. By default, the image will
be saved to C:\Users\[Username]\Tektronix\TekScope\ScreenCaptures.

Click Save to save the screen capture or cancel to close the dialog box without saving.

Behavior. The Palette, View, and Image selections are identical to those in the Page Setup dialog box.

The following file types are available:

.bmp
Jpg
-png
if

What do you want to do next?

Learn about saving a waveform.
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Save as dialog box (User mask)
From the File menu, highlight Save As; then select User Mask from the submenu.

Overview. Use this dialog box to save user masks. Masks are saved in C:\Users\[Username]\Tektronix
\TekScope\Masks unless you choose another folder.

E Save As Iﬁ
Save What: . = "
_cT 7 T Savein: ) Masks j X )] *
ﬁ Mame = Date modified Type
Screen Capture .
Mo items match your search.
Waveform
Digitals
E
Setup ] n 3
Name: [i70628_101221 -1
'i Save as type: |User M ask files [*.msk) ﬂ Cancel
User Mash [ Autaincrement file name
[ Prompt for file name before zaving
[ Set Front Panel Print Button to Save
More P Help

To use.

= To save the mask with the default file name, click the Save button.

= To enter a different file name, click the keyboard icon and use the pop-up keyboard to enter a unique file name. The
extension specified in the Save as type list will automatically be appended to the file name.

Behavior. The Save As dialog box displays when you click Save in the Edit Mask control window. The mask is saved in the
format specified in the Save as type list.

What do you want to do next?
Learn about recalling saved masks.
Learn more about mask types.

Learn more about mask setups.
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Save as dialog box (Waveform)

From the File menu, highlight Save As; then select Waveform from the submenu. From the Reference Waveform controls, click
the Save button.

Overview. Use this dialog box to save a waveform to a reference location or to a specified folder.

E Save As ﬁ
Save What: Source
|Chi ~|
Screen Capture  Sawe i Oscilloscope Memory
B Refl @D Ref4
@D Ref2
@D Ref3
Wavef . = :
EY - Save in: | , Waveforms j X £ '
Ophons... |
-
Name Date modified Type
Na items match your search,
Digitals

i)
(=
Setup e | n - k
Name: 0628 101453 -8
Save as type: |Tektronix W aveform Diata (% wfm) j Cancel
Measurement [ Auto-increment file name

[ Prompt for file name before zaving

[ Set Front Panel Print Button to Save
More P Help

To use.

= To save to a reference location, select the Source, and then click the reference location in Oscilloscope Memory.

= Tosave to afile, enter a Name, use the default file name, or click Ato-increment file name if you want to save a series of
files without typing in a new name each time. The file extension specified in the Save as type list will automatically be
appended to the file name.
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Behavior. This dialog box opens when you select Save As from the File menu or click Save from the Reference Waveform
controls. The default file type is a Tektronix waveform file (.wfm).

If you select a different file type from the Save as Type list, you can also define the options for saving the waveform.
The default folder for reference waveforms is C: \Users\[Username]\Tektronix\TekScope\waveforms.
The following file formats are available:

= .wfm used for internal instrument formats

= .csv used for spreadsheets, such as Microsoft Excel

= .txt used for standard text file format

m .dat used for Mathcad and MATLAB

NOTE. Any characters that you enter in the file name box become part of the file name. The instrument does not use any
user-defined file extensions.

What do you want to do next?
Learn about recalling a saved waveform.
Learn about deleting waveform files.

Learn more about CSV text format.

Auto-increment the file name

1. Select the Auto-increment file name to save numerous similar files without retyping the entire file name each time.
2. Enter a Base file name.

3. Click Save.

For the initial save the default count is 000, but you can overwrite this number if you choose. Your first file is saved as [Base
filename][count].ext, where ext is the file extension. On subsequent saves, the instrument searches for the highest numbered
file name and increases the number by one, as in Base filename001.ext.

For example, if you are saving a series of rise time data files, you can use "Risetime" as the base file name. Your first file is
saved as Risetime000.ext, where ext is the file type extension. The next file will be Risetime001.ext, and so on.

TIP. If Count reaches 999, it is suggested that you change the base file name to Base filename1 (for example, Risetime1) on the
next save. Your next file will then be saved as Risetime1000.ext. You will receive a warning message if you are going to
overwrite any files with the same name.

Save as dialog box (Digitals)

From the File menu, highlight Save As; then select Digitals from the submenu (Digitals is only available on MSO instruments).
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File menu

Overview. Use this dialog box to save the values of logic waveforms to a .csv file.
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To use.
1. Under Save What, click Digitals.
2. Name the file and set the Save as type parameters for the digital data you want to save.

3. Click the Save button to accept any changes and close the dialog box.

Behavior. Digital data is saved in C: \Users\[Username]\Tektronix\TekScope\data unless you select a different
location.

Save as dialog box (Timestamp)

From the File menu, highlight Save As; then select Timestamp Table from the submenu.
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File menu

534

Overview. Use this dialog box to save a time stamp to a file.
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To use.

1. Under Save What, click Timestamp.

2. Click the Timestamp Options button to set the Source and FastFrame Data Range for the time stamp.
3. Name the file and set the Save as type parameters for the timestamp you want to save.

4.

Click the Save button to accept any changes and close the dialog box.

Behavior. Timestamp data is saved in C: \Users\[Username]\Tektronix\TekScope\data unless you select a
different location.

TIP. You can conveniently save time stamps from the FastFrame Control Window by using the Acquisition > FastFrame >
Analyze tab > Save button.

What do you want to do next?

Learn about saving waveforms.

Learn about saving screen captures.

Learn about saving measurements.
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Utilities

Tek secure erase

From the Utilities menu, select Tek Secure Erase.

Overview

Use TekSecure to erase, for the current user, all waveforms and instrument setups.

To use

= Click OK to erase.

m  Click Cancel to exit the dialog box.

Behavior

Tek Secure Erase removes, for the current user, all reference waveform and instrument setup memory locations. Erased setups
are replaced with the default factory setups.
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Utilities

Set time and date

From the Utilities menu, select Set Time & Date.

Overview

Use the Set Time and Date control window to set the time and date on the instrument.

Set Time and Date
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To use

= Click in the entry boxes to map them to the multipurpose knobs, and then use the knobs to set the time and date.

= Click the Set time and date now button to save your changes.

= You can also click Get current time to set the time using the system clock. This is useful if the instrument clock is out of
sync.

Behavior

The controls in this window operate the same as the standard Windows Date/Time Properties dialog box. After you click Set time
and date now, the system date and time are set to the specified values. These controls are provided as a convenience so you
can change the date and time without having to go to the Windows Control Panel > Date and Time properties dialog box.

" TIP. The instrument clock is suspended when this window is open. Click Get current time to resynchronize the clock with the PC
clock.
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Utilities

GPIB configuration control window

From the Utilities menu, select GPIB Configuration (GPIB is not available on DPO70000SX instruments).

Overview
Use the GPIB