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General Safety Summary

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this product or any products connected to it.
To avoid potential hazards, use this product only as specified.
Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of a larger system. Read the safety sections of the other
component manuals for warnings and cautions related to operating the system.

To Avoid Fire or Personal Injury
Use Proper Power Cord. Use only the power cord specified for this product and certified for the country of use.

Connect and Disconnect Properly. Do not connect or disconnect probes or test leads while they are connected
to a voltage source.

Connect and Disconnect Properly. De-energize the circuit under test before connecting or disconnecting the current
probe.

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

Ground the Product. This product is grounded through the grounding conductor of the power cord. To avoid electric
shock, the grounding conductor must be connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

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

Connect the probe reference lead to earth ground only.

Power Disconnect. The power cord disconnects the product from the power source. Do not block the power cord; it
must remain accessible to the user at all times.

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

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

Avoid Exposed Circuitry. Do not touch exposed connections and components when power is present.
Do Not Operate in Wet/Damp Conditions.

Do Not Operate in an Explosive Atmosphere.

Keep Product Surfaces Clean and Dry.

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

Terms in this Manual

These terms may appear in this manual:
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General Safety Summary

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

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

Symbols and Terms on the Product

These terms may appear on the product:

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

B WARNING indicates an injury hazard not immediately accessible as you read the marking.
m  CAUTION indicates a hazard to property including the product.

The following symbols may appear on the product:

A D

CAUTION Protective Ground
Refer to Manual (Earth) Terminal

iv Quick Start User Manual
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Environmental Considerations

Environmental Considerations

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

Product End-of-Life Handling

Observe the following guidelines when recycling an instrument or component:

Equipment Recycling. Production of this equipment required the extraction and use of natural resources. The
equipment may contain substances that could be harmful to the environment or human health if improperly handled at the
product’s end of life. In order to avoid release of such substances into the environment and to reduce the use of natural

resources, we encourage you to recycle this product in an appropriate system that will ensure that most of the materials are
reused or recycled appropriately.

The symbol shown below indicates that this product complies with the European Union’s requirements according to Directive
2002/96/EC on waste electrical and electronic equipment (WEEE). For information about recycling options, check the
Support/Service section of the Tektronix Web site (www.tektronix.com).

Mercury Notification. This product uses an LCD backlight lamp that contains mercury. Disposal may be regulated due
to environmental considerations. Please contact your local authorities or, within the United States, the Electronics Industries
Alliance (www.eiae.org) for disposal or recycling information.

Restriction of Hazardous Substances

This product has been classified as Monitoring and Control equipment, and is outside the scope of the 2002/95/EC RoHS
Directive. This product is known to contain lead, cadmium, mercury, and hexavalent chromium.
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Preface

Preface

The WFM6100, WFM7000, & WFM7100 Waveform Monitors offer the monitoring capabilities needed in the

production, post-production, distribution, and transmission of video content in either high-definition (HD) digital formats,
standard-definition (SD) digital formats, or composite analog formats. With the installation of available measurement options,
the WFM7100 and WFM6100 waveform monitor offers measurement capabilities important in the design, installation, and
maintenance of digital video systems, including Eye diagrams with automated measurements, jitter, and data measurements.
With available audio monitoring options, you can expand the capabilities of any model to monitor both digital and analog
audio content. The WFM7100 and WFM7100 also have options for monitoring Dolby audio formats.

These products combine the best of traditional waveform monitors with the measurement accuracy, repeatability, and stability
achievable with fully digital technology. The products that make up the WFM6100, WFM7000, & WFM7100 family are:

Model Description Features
WFEM7100 HD and SD-capable with B A high-resolution XGA display with the Flexvu™
high-performance monitoring and interface and high-quality waveform processing.

measurement capabilities B
B CaptureVu™ capability that can capture a full frame

of video data, either user-initiated or triggered by an
alarm condition.

= MyMenu capability that lets you create custom menus
that simplify instrument operation.

m  Available measurement options that offer
industry-leading capability for SDI sighal measurement
and video data analysis.

= Available audio options that offer industry-leading
audio monitoring capability, especially for Dolby audio
formats.

B Available composite video option that offers analog
monitoring capability.

= A wide range of options and upgrades that let user
create instrument configurations best suited to their
current needs with the ability to add features later as
their needs change.

WFM7000 HD and SD-capable with basic All the key features of the WFM7100 except CaptureVu,
monitoring capabilities measurement options, and Dolby audio support.
WFM6100 SD-capable with high-performance All the key features of the WFM7100 except support for
monitoring and measurement HD digital video.
capabilities

Key Features
The key features for all models include:

®m High-resolution XGA display with the FlexVu™ interface and high-quality waveform processing, providing outstanding
picture and signal displays and exceptional flexibility in creating multi-view displays.

Vi Quick Start User Manual
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Preface

Extensive fault detection, alarm generation, error logging and status reporting, including quality statistics on both
video and audio content.

Up to four independent picture displays of the monitored input that can show different safe area graticules and decoded
closed caption services.

Proprietary Split Diamond and Arrowhead displays that help quickly detect and correct gamut problems.

Up to four independent picture displays of the monitored input that can show different safe area graticules and decoded
closed caption services.

Sophisticated audio level and phase displays, including an exclusive display for surround sound audio, which helps
reduce time and effort in creating and verifying audio content.

A proprietary Timing display that graphically shows the timing relationship between the input signal and an external
reference signal or a saved offset. This easy-to-interpret display, along with numeric readouts of vertical and horizontal
timing relationships, reduces time and effort in verifying and correcting signal timing.

User-defined menus (MyMenu) give easy access to frequently used operations and simplify instrument operations.

Up to 20 instrument presets organized in four groups of five presets per group for easy access, with user-definable
labels for quick identification.

A front-panel USB 2.0 port for easily storing and recalling captured data and instrument presets.

A convenient front-panel headphone port for quickly verifying sound quality. Simple touch screen controls let you quickly
check the stereo pairs shown on the audio bar display.

Network access and control through a simple, Web-page interface, a more complete Java-based remote control interface,
or by SNMP. Ground-closure remote control port with an alarm output and support for recalling instrument presets.

Support for printing the display and event log on USB printers.

WFM6100 and WFM7100 only:

CaptureVu™ capability that can capture a full frame of video data and can compare live to captured data on the
waveform, vector, gamut, and picture displays. Data can be captured using the touch-screen menu or triggered by up
to 14 alarm conditions. Captured data can be stored on a USB flash drive for transfer to another instrument or to

a PC for more in-depth analysis.

Up to four independent displays of the signal characteristics of an SDI input, including Eye diagrams and measurements,
jitter readouts and bar display, jitter waveform display, and SDI status screen.

Two independent jitter measurements with separate high pass filters that offer simultaneous display of peak-to-peak
amplitudes of timing and alignment jitter.

Cable loss measurement with source level and cable length estimates based on user-specified cable type.

Extensive support for monitoring Dolby audio content, including auto-sensing Dolby formats, decoding Dolby content and
automatically configuring the appropriate audio level and phase displays, and showing decoded Dolby metadata.
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Documentation

Item

Purpose

WFM6100, WFM7000, &
WFM7100 Series Waveform Monitors
Quick Start User Manual

Installation and high-level operational
overview. (This manual.)

WFM6100, WFM7000, &
WFM7100 Series Online Help

Context-sensitive operation and user
interface help.

WFM6100, WFM7000, & Procedure for checking performance o

WFM7100 Series Waveform and list of specifications. (F{x > 5':

Monitors Performance Verification and e =

Specifications WWW.Tekironix.con

WVR & WFM Series Programmer Programmers command reference for [ ——

Manual controlling the instrument. L_!"
WWW.Tektronix.com

WFM6100, WFM7000, & Optional manual supporting

WFM7100 Series Waveform Monitors module-level servicing of the

Service Manual instrument.

Conventions Used in this Manual
The following icons are used throughout this manual:
Sequence Step Connect power Network USB

viii
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Before Installation

Before Installation

Check Package Contents

Unpack the instrument and check that you received all items listed as Standard Accessories. Check the Tektronix Web
site (www.tektronix.com) for the most current information.

Standard Accessories

Documents

The following documents are standard accessories:

m WFM6100, WFM7000 & WFM7100 Waveform Monitors Quick Start User Manual, Tektronix part number 071-1890-XX.
= WFM6100, WFM7000 & WFM7100 Waveform Monitors Release Notes, Tektronix part number 071-1895-XX.

= WFM6100, WFM7000 & WFM7100 Waveform Monitors Documents CD, Tektronix part number 063-3922-00.

m WFM6100, WFM7000 & WFM7100 Waveform Monitors Specifications and Performance Verification Technical
Reference, Tektronix part number 071-1897-00.

Power Cords

The WFM6100 / WFM7000 / WFM7100 Waveform Monitors are shipped with one of the following power cord options. Power
cords for use in North America are UL listed and CSA certified. Cords for use in areas other than North America are approved
by at least one authority acceptable in the country to which the product is shipped.

International Power Plugs

= Opt. AO - North America power.

H  Opt. Al - Universal EURO power.

®  QOpt. A2 - United Kingdom power.

H  Opt. A3 - Australia power.

E  Opt. A4-240V, North America power.

B Opt. A5 - Switzerland power.

®  Opt. A6 — Japan power.

E  Opt. A10 - China power.

= Opt. A99 - No power cord or AC adapter.

Optional Accessories
m WFM7F02, Portable cabinet with handle, feet, tilt bail and front panel cover.

Quick Start User Manual 1
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Before Installation

m  WFM7F05, Dual rackmount for WFM6100, WFM7000, WFM7100, 1700 Series, WFM601 Series, WFM700 Series, 760A,
and 764. Each half of the rack can be ordered as either Option O or Option N. Option N is used for WFM700, WFM6100,
WFM7000, and WFM7100 monitors. Option O is used for 1700 Series, WFM601 Series, 760A and 764 instruments.

= WFM6100/ WFM7000/ WFM7100 Waveform Monitors Service Manual, Tektronix part number 071-0915-XX.

Options

A number of hardware options are available for the WFM6100, WFM7000 & WFM7100 Waveform Monitors. The following
table lists the options that are available when ordering an instrument and specifies the models for which the option can

be ordered.

WFM7100

Video Options Description

CPS Adds support for Composite Analog Monitoring; 2 Composite Analog Inputs.

SD Adds support for Standard Definition Monitoring; 2 SD SDI Inputs.

HD Adds support for High Definition inputs; 2 HD SDI Inputs.

Audio Options Description

DS Adds support for Digital Audio Monitoring in embedded and AES/EBU formats

AD Adds support for Analog Audio monitoring and Digital Audio monitoring (embedded and
AES/EBU inputs).

DD Adds support for Dolby Digital (AC-3) decode, Digital Audio (embedded and AES/EBU
inputs) and for Analog Audio Monitoring.

DDE Adds support for Dolby E decode, Dolby Digital (AC-3) decode, Digital Audio (embedded

and AES/EBU inputs) and for Analog Audio Monitoring. Supports digital audio formats
with up to eight channels.

EyelJitter and Data Analysis
Options

Description

EYE Adds eye pattern and basic jitter measurement. The Eye option enables the display of
Eye Patterns in 3-Eye, 10-Eye (SD), or 20-Eye (HD) modes, cable length measurements
(including source signal level and cable loss), and Jitter readout.

PHY Includes the capabilities of Eye option plus advanced physical layer measurements; jitter
waveform, and automated eye measurements.

DAT Adds data analysis capabilities. Allows for logic-level view of video and audio digital data
stream and ANC data extraction.

WFM7000

Video Options Description

CPS Adds support for Composite Analog Monitoring; 2 Composite Analog Inputs.

SD Adds support for Standard Definition Monitoring; 2 SD SDI Inputs.

HD Adds support for High Definition inputs; 2 HD SDI Inputs.

Audio Options Description

Quick Start User Manual
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Before Installation

Video Options Description

DS Adds support for Digital Audio Monitoring in embedded and AES/EBU formats.

AD Adds support for Analog Audio monitoring and Digital Audio monitoring (embedded and
AES/EBU inputs).

WFM6100

Video Options Description

CPS Adds support for Composite Analog Monitoring; 2 Composite Analog Inputs.

SD Adds support for Standard Definition Monitoring; 2 SD SDI Inputs.

Audio Options Description

DS Adds support for Digital Audio Monitoring in embedded and AES/EBU formats.

AD Adds support for Analog Audio monitoring and Digital Audio monitoring (embedded and
AES/EBU inputs).

DD Adds support for Dolby Digital (AC-3) decode, Digital Audio (embedded and AES/EBU
inputs) and for Analog Audio Monitoring.

DDE Adds support for Dolby E decode, Dolby Digital (AC-3) decode, Digital Audio (embedded

and AES/EBU inputs) and for Analog Audio Monitoring. Supports digital audio formats
with up to eight channels.

EyelJitter and Data Analysis Description

Options

EYE Adds eye pattern and basic jitter measurement. The Eye option enables the display of
Eye Patterns in 3-Eye, 10-Eye (SD), or 20-Eye (HD) modes, cable length measurements
(including source signal level and cable loss) and Jitter readout.

PHY Includes the capabilities of Eye option plus advanced physical layer measurements; jitter
waveform, and automated eye measurements.

DAT Adds data analysis capabilities. Allows for logic-level view of video and audio digital data

stream and ANC data extraction.

There are three post-sale upgrade kits available for installation in WFM6100, WFM7000, and WFM7100 Waveform Monitors
that you already own. Some options are customer installable and others can be installed only at a Tektronix Service
Facility. The following table lists the options that are available when ordering an instrument and specifies the models for

which the option can be ordered.

Option Description
WFM61UP Upgrade kit for WFM6100. Upgrade by ordering WFM61UP with appropriate options:

CPS, SD, DS, AD, DD, DDE, EYE, PHY, DAT.
WFM70UP Upgrade kit for WFM7000. Upgrade by ordering WFM70UP with appropriate options:

CPS, SD, HD, DS, AD.
WFM71UP Upgrade kit for WFM7100. Upgrade by ordering WFM71UP with appropriate options:

CPS, SD, HD, DS, AD, DD, DDE, EYE, PHY, DAT.

3
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Installation

Installation

The waveform monitor is shipped in a wrap-around chassis that covers the instrument bottom and two sides. A cover is
installed on the chassis, and the rear panel is made up of the module rear panels. You can operate the waveform monitor in
the instrument chassis (be sure the top cover is on) or installed in an approved portable cabinet or rack adapter. You can
also install the waveform monitor in a custom installation, such as a console.

To install the waveform monitor in a cabinet or rack, follow the instructions that are included with the optional accessory kits
that are available for each type of installation.

CAUTION. Do not install the waveform monitor in any cabinet except those that are listed in Optional Accessories.
Attempting to do so can damage the waveform monitor and the cabinet.

If you install the waveform monitor in a custom application, such as a console, be sure to provide adequate airflow. Do not
block the ventilating holes.

CAUTION. Failure to provide adequate airflow to the waveform monitor could cause the instrument to shut down. If the
airflow is blocked and the instrument does not shut down, the instrument could be seriously damaged.

Connecting Power and Powering On/Off

The waveform monitor operates from a single-phase power source with the neutral conductor at or near earth ground. The
line conductor is fused for over-current protection. A protective ground connection through the grounding conductor in
the power cord is essential for safe operation.

AC Power Requirements

The waveform monitor operates from an AC line frequency of 50 or 60 Hz, over the range of 100-240 Volts, without the need
for configuration, except the power cord. (See page 1, Power Cords.)

The typical power draw is 50 Watts for a base unit. Refer to the Specifications and Performance Verification document for
additional information on power and environmental requirements.

Connect the supplied power cord to the rear-panel power connector. There is no power switch on the waveform monitor, so
the instrument will turn on as soon as you apply power.

Installing the Monitor in a Video System

The waveform monitor can operate almost anywhere in the distribution system. The following diagrams for serial digital
systems and for the analog composite inputs.
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To install for monitoring the video bit stream
of a serial receiver:

1. Route the incoming serial signal into one
of the waveform monitor SDI inputs.

NOTE. See the Specifications on the
Documents CD for maximum allowed cable
lengths.

Quick Start User Manual
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To install for monitoring composite signals: Composite source

1. Connect your sources to the CMPST A
or CMPST B loop-through inputs on the
rear panel.

Waveform Monitor

(rear panel) - Composite output

(@1 | Composite video loop
® receiver or termination

y & &
DRONONRO,
@

(@ 0 ¢

1890038

Option CPS

Line Termination

The waveform monitor uses passive loop-through analog and reference inputs. Accordingly, the loop-through inputs must be
terminated externally. It is important that this external termination meet accuracy and return loss requirements.

If the waveform monitor is installed to monitor an operating link, the destination receiver and the connecting cable serve as
the termination. This monitoring connection is best because it checks the performance of the entire path. The return loss of
the waveform monitor is sufficiently high that, in most cases, the destination receiver sets the system return loss.

In cases where the waveform monitor is placed at the end of a link, a BNC termination must be installed on one side of the
loop-through analog or reference connector. The termination must be 75 Q and DC coupled (good return loss extends to
DC). An appropriate termination would be Tektronix part number 011-0102-00. Itis a 75 Q, End of Line termination.

Compatibility of BNC Center Pins

Most video equipment BNC connectors, whether 50 or 75 Q, use a 50 Q standard center pin. Some laboratory 75 Q BNC
connectors use a smaller diameter center pin. The BNC connectors on the waveform monitor are designed to work with the
50 Q standard (large diameter) center pins.

Do not use connectors or terminators with the smaller center pins. They could cause intermittent connections.

Quick Start User Manual
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How to Operate Your Instrument

How to Operate Your Instrument

Overview

The waveform monitor uses a flexible, tiled
display. The waveform monitor can display
four tiles at one time. Each tile can display
a different measurement, effectively creating
four independent instruments. To enable
the tiles to function independently, most of
the controls affect only one tile at a time.
The tile that is currently being controlled is
considered the active tile and it is indicated
on the display by a light-blue outline around
the tile.

\

The waveform monitor can also display one
tile at a time. For example, you might want
to display just an Eye diagram to view the
rise time measurement. To select a display
to be shown in full-screen mode, press the
DISPLAY button and select the icon that
represents the tile you want displayed in
full-screen mode.
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How to Operate Your Instrument

The waveform monitor can display
measurements in multiple tiles
simultaneously. For example, you can
display four Status screens at one time. Two
displays that cannot appear in more than
one tile at a time are the Audio and DataList
displays. They can be displayed in only one
tile at a time.

You can display four waveform displays at
the same time with each waveform display
configured differently.
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How to Operate Your Instrument

Controlling the Waveform Monitor

There are three ways to control the waveform monitor. You can use the buttons on the front panel, you can use the touchable
settings on the display, and you can use the menus that appear on the display (including the Main pop-up menu).

Use the front panel buttons to select &= )
frequently used displays, to select modes
(LINE SEL) that affect multiple displays,
change values using the large knob, or (mi) (onse) fcow)
change the horizontal and vertical position of
a waveform. o) ) (woor)
-
€
o )
=3 _
0o [t

Many values can be set from the display by

selecting a touchable readout in the display.

For example, you can change the position of
a cursor by touching the cursor readout and

changing its position using the large knab.

Y Gain:x1.00  © H Mag:x1.00

21 700.0 my us
YPhPr 3 o
Overlay Color Space Companents Filter Sweep
Settings
[YPEPr] [YPEPr] [Fat] [1 Line]

Virtually every display has its own menu. The Se_m;s Ovurlay Eolor Space Componems [ s-mp
[YPbPr] [YP&Pr] [Flat] [1 Line]

display menu is used to change selections or
set values for parameters that apply to the
display. Many menus have multiple levels.
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All displays are accessible from the Main
pop-up menu. Some displays are available

only from the Main pop-up menu. The Main ‘ & Line: F1:21 (Active)

menu (at the bottom of the display) is used to
gain access to functions not tied to a specific
display, such as printing or network settings.

To display the Main pop-up menu, press © 4 Waveform

MAIN and then touch any soft key in the
pop-up menu to activate the desired display.

Timing Audio Session SOI Status

Dalby Status

Lightning

usB ) Configure
Print Config Standby
Mount User Menu

Tile Settings

Each tile maintains its own settings independent of the other tiles, such as GAIN, SWEEP, and display type. For instance,
when you switch a tile to a different display, the GAIN and SWEEP settings will be changed to what they were the last time
the selected display was shown in the tile. Display type is also independent for each tile.

NOTE. Only one tile can contain an Audio display or DataList display, and only one tile can have the Line Select mode
enabled.

Perform the following steps to configure the display:

View All Available Measurements Using the Main Menu

Press the front-panel MAIN button to open the Main menu and display a pop-up menu showing all available measurements.
Note that this pop-up menu is the only place you can access some measurements, such as SDI Status.

You can use the Main menu to perform the following tasks:

Selecting one of the available display modes to view in the active tile.
Printing the Error Log or the on-screen display.

Configuring instrument settings.

Configuring the custom User menu.

Accessing the Shutdown and Quiet modes from the Standby menu.
Mount and unmount USB flash drives.

Display the Main Help page.

Quick Start User Manual
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Front Panel Controls and Connectors

The waveform monitor can display either one or four views (tiles) at a time. Each view can display a different measurement
or display type, effectively creating four independent instruments. To enable the tiles to function independently, most
of the controls only affect one tile at a time.

FlexVu — Configuring the Display

The FlexVu feature allows you to view either one or four different displays (tiles) of the currently selected input signal. Listed
below are two examples of using the four-tile display mode to monitor signals:

1. To switch between 4-Views and 1-View E ' W ven [ WCves e e |
display mode, press the DISPLAY : e
button.

This displays the Views menu at the
bottom of the screen. Each tile is
represented by a icon soft key in the
menu.

2. To display a tile full screen, touch the
icon that represents the tile you want
displayed in full screen mode.

In a full display, the displayed tile is
always selected.

3. To return to four-tile view, press the
Display button and select the 4-Views
icon.

NOTE. Only one tile can contain an Audio
display or DataList display, and only one tile
can have the Line Select mode enabled. If
you try to open a second Audio or DataList
display, a pop-up message will appear
informing you that a second display cannot
be opened and the active tile will shift to the
existing display.
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Front Panel Controls

The waveform monitor uses a touch-panel display, front-panel knobs and buttons to control the waveform monitor.

Il Tektronix P /‘C D\\ r

i e— — 6

:. j Py ([Dispuay "("'_D/ [

— 4 () o) e

| — - - .| L

_: ) / \VEC‘I\:RJ&NE LINE SEL| [

: (_ : (PeruRe) (Fesers) (wour) [r

I C— woo) 7y | €

P . b

I )] STATUS | [

L—) I’WI T, [

=/ =kl

L—) / L:I:::.TS:J i 4, L

1 C ; 0o ]L“ {

;

Button Function

SELECT Toggles the selection between two or more items, sequences the selected
item through a group of items. The SELECT button is lit when it is available
for use.

DISPLAY Displays the Views menu allowing you to change the display between one
and four-tile view and select which tile is displayed in full-screen mode.

WFM Changes the selected tile to display the input signal as a waveform.

VECTOR Changes the selected tile to display the input signal on a vectorscope
screen.

PICTURE Changes the selected tile to display the input signal as a picture.

AUDIO Changes the selected tile to display the Audio level and status screen.

STATUS Displays the last Status display shown in the active tile and displays a
menu allowing you to change the selected tile to display a status screen,
a session display, or the error log.

MAIN Displays the Main menu and Main pop-up menu, providing access to
primary and secondary menus. Some displays are selectable only in the
pop-up menu.

USER Displays a user-defined menu.

CAPTURE Displays menu that enables screen capture of live display.

MEASURE Displays the last Measure display shown in the active tile and displays a
menu allowing display and configuration of the Eye, Jitter, DataList, ANC
Display, Timing, Bowtie, and Lightning displays.

PRESETS Displays menu enabling save and recall of instrument settings.

MAG/GAIN Displays the Mag/Gain menu with controls for the Vertical Magnification
and Horizontal Gain.

LINE SEL Enables/disables Line Select mode, displays Line Select menu if Line

Select is enabled, but the Line Select menu is not visible.
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INJOUT Displays a menu for configuring inputs and outputs.

Large Knob Used to select or adjust values, for example, the cursor position.
VERT knob Used to adjust the vertical position of the signal in the display.
HORIZ knob Used to adjust the horizontal position of the signal in the display.

Front Panel Connectors

Connector Function

Headphone jack For listening to audio. ()

USB port For attaching peripherals such as a printer or USB '(]h
Flash Drive. The USB port is USB 1.1 and 2.0 (B
compliant, full speed 12 Mb/s rate. stz

Elements of the Display
Areas of the Display

Three major areas make up the display.
They are the Status Bar area, the Main
Display area, and the Menu area. The Main
Display area is where the waveform monitor
displays measurement results, signal traces,
and status information. The Status Bar
appears at the top of the display. The
Status Bar provides a number of text and
icon elements to give you an easily viewed
guide to the status of the instrument and the
monitored signal. The Menu area is where
the waveform monitor displays menus.

The menus provide access to settings that
select measurement displays, measurement
settings, instrument configuration parameters
and more.

Status bar

Quick Start User Manual
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Making Selections from a Menu

A menu consist of a group of soft keys. There are several ways to respond to soft keys. How you make a selection depends
on the type and number of choices available for the soft key. The types of menu keys are: command, toggle, option,
knob-value, popup option and check-box soft keys.

Command Soft Keys: perform an action, : . — [ = | Ehem Offiet
such as invoking another menu. = 3 .

For example, in most menus you select the
Settings soft key to display a submenu of
parameters that set for the displays.

Toggle Soft Keys select between two or
more values.

For example, in the Waveform menu there is
a soft key that you use to specify whether the
waveform is displayed in Overlay or Parade

Overlay

mode.
Option Soft Keys select a single item from Fixed Gain Fixed Gain Fixed Gain Fixed Gain
a related group of choices. x1.00 2 00 x5.00 «10.00

For example, in the Mag Gain menu, Option
menu keys are used to select the amount of
vertical gain.

Knobh-value Menu Keys connect the value :
to the knob, enabling the value to be changed VBI CC Line
by turning the knob. D [2 1]

For example, in the Closed Caption
submenu, you can specify the line used for
Closed Captioning by selecting the VBI CC
Line soft key and turning the knob. Note that
when the soft key is connected to the knob,
the knob icon is filled in. You can disconnect
the soft key from the knob by touching the
soft key again.

Check-box Menu Keys select between [ Cloga
two settings, normally On/Off or Components
Enabled/Disabled. L ey

For example, in the Waveform Components
menu, you can select the components that
appear in the display. You can select all
components to be displayed or only one
component.
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To Determine Input Signal Status At A Glance

The status bar shows the status of the instrument and of the monitored signal. The status bar appears in almost every

display. The elements of the status bar are detailed below:

Cmpst Gamut Error

Ref: Internal

®

® ®©0 ® ©

@) ® O

Wed May 10 16:29:52 e ID:

Hide ? Embd:

1890055

Element Display element Description

1 Video Format Indicates the format of the signal on the selected video input or whether the
signal is missing or unlocked.

2 Video Input Text indicating the selected input. Possible inputs are: SDI A, SDI B, Cmpst
Input A, Cmpst Input B (depending on model and installed options). Indicates
if the current input is not in Auto mode by displaying the format in yellow text.

3 Video Reference Text indicating the source of the current reference. Also indicates format and
whether the reference is missing or unlocked.

4 EDH/CRC Etror A one-line area that is visible if EDH errors are present (SD inputs) or CRC
errors are present (HD).

RGB Gamut Error A one-line area that is visible if RGB Gamut errors are present.

Composite Gamut Error A one-line area that is visible if Composite Gamut (Arrowhead) errors are
present.

Luma Gamut Errors A one-line area that is visible if Luma errors are present.

5 Alarm/Error Indicator An icon that is visible when alarms of types other than those in the four
readouts just listed occur.

6 Show Menu / Hide Menu Touching this soft key causes the menu at the bottom of the display to
appear or disappear.

7 Online Help Enable Touching this icon enables/disables the context sensitive help mode. While
enabled, the icon color changes to green, and touching any soft key displays
help for that soft key.

8 Freeze Status Freeze appears when a Capture Trace or Capture Buffer action has been
performed.

9 Timecode readout A readout showing the selected time format.

10 Audio Channel Status A 16-character string indicating embedded audio channel status. Each
character shows the status of a specific channel: - for not present and P
for present.

1 ID The instrument name; set in MAIN > Config > Utilities > Communications
> Instrument Name.

12 Date and Time Readout of the date and time (set in MAIN > Config > Utilities > Set Clock).
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Rear-Panel Connectors

The following figures shows the waveform rear panel with optional connectors. An instrument without the Eye or Phy options
has the SDI inputs located along the bottom-right portion of the rear panel. An instrument with an Eye or Phy option has
the SDI inputs arranged vertically.

1
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Power Requirements

E A single-phase power source with one
current-carrying conductor at or near
earth-ground (the neutral conductor).

= The power source frequency must be
50 or 60 Hz, and a operating voltage
range must be from 100 to 240 VAC,
continuous.

®  Systems with both current-carrying
conductors live with respect to ground
(such as phase-to-phase in multiphase
systems) are not recommended as
power sources.

NOTE. Only the line conductor is fused for
over-current protection. The fuse is internal.

Video Input Connectors

SDI inputs are active inputs. Reference
and Composite inputs are passive inputs,
compensated for 75 Q.

1. Ref Loop. A synchronization input. s
The input signal can be analog black ) U/
burst, analog composite video, or analog L perLoop—!
tri-level for HD. n0rc

Quick Start User Manual
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2. SDI A. The Digital A component serial 72\
digital input. )

3. SDI B. The Digital B component serial T
digital input. ()

4. SDI Out. Digital version of RGB/YPbPr soiB
analog pix monitor output. Gamut N
and or line select bright-ups optionally "\: ;
displayable. Can also be selected to be 501 OUT
a loop-through of the active SDI input. | A
[el)

5. Clock Out Recovered clock output. Nt/
CLOCK QUT

Options Eye/Phy only.

B90-008

Option Eye/Phy

CMPST A and CMPST B composite inputs.

LOOP CMPSTB

(d \J
N/
1530005

Option CPS

Supported Reference Signals

The following tables indicate the supported combinations of input format and reference format. An “X” indicates a tested
combination. Other combinations of input signal and reference signal within each table may work, but are not warranted.
Operation with an input from one table and a reference from another is not supported (for example, a 1080i 50 input will
not work with 1080i 60 reference.)

Reference Formats

Input Format PAL 720p 25 720p 50 1080p 25 1080sf 25 1080i 50
PAL 50 Hz ! X

576i, 50 Hz 2(625) 2 X X X
720p, 25 Hz3 X X X
720p, 50 Hz3 X X X

Quick Start User Manual
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Reference Formats

Input Format PAL 720p 25 720p 50 1080p 25 1080sf 25 1080i 50
1080p, 25 Hz3 X X X
1080sf, 25 Hz3 X X X
1080i, 50 Hz ® X X X

1 Available with Opt. CPS.
2 Available with WFM7100 Opt. SD or with WFM6100 Opt SD
3 Available with WFM7000 and WFM7100 Opt HD only

Reference Formats
720p 720p 720p 1080p 1080sf 1080p 1080sf 1080i

Input Format NTSC 23.98 29.97 59.94 23.98 23.98 29.97 29.97 59.94
NTSC 59.94 Hz 1 X
483i, 59.94 Hz X X X
(525)2
720p, 23.98 Hz3 X X X X X
720p, 23.97 Hz3 X X X
720p, 59.94 Hz3 X X X X X
1080p, 23.98 Hz3 X X X X X
1080sf, 23.98 Hz3 X X X X X
1080p, 29.97 Hz3 X X X
1080sf, 29.97 Hz 3 X X X
1035i, 59.94 Hz 3 X X X
1080i, 59.94 Hz 3 X X X
1 Available with Opt. CPS.
2 Available with WFM7100 Opt. SD or with WFM6100 Opt SD
3 Available with WFM7000 and WFM7100 Opt HD only
Reference Formats
720p 1080p 1080sf 1080p 1080sf 1080i
Input Format 24 720p30  720p 60 24 24 30 30 60
720p, 24 Hz 1 X X X X
720p, 30 Hz 1 X X
720p, 60 Hz 1 X X X X
1080p, 24 Hz ! X X X X
1080sf, 24 Hz 1 X X X X
1080p, 30 Hz ! X X
1080sf, 30 Hz ! X X
1035i, 60 Hz * X X X X
1080i, 60 Hz ! X X X X
1 Available with WFM7000 and WFM7100 Opt HD only
Quick Start User Manual 19
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AES A/B Connectors

1. These BNC connectors support AES /AN
audio inputs. \\L //" \\L: //'
Al-2 In AN1Z  BIO12Z
A3-4 In ) I._,;;t(:;g_\
A5-6 In \ ‘L /;' \ /}'
A7-8 In acs AN34 BUO34
B1-21/01 A A
B3-4 1/01 (o)) ((o)
85-6 llo : AINSSE }In‘OS.S
B7-8 1/0 A A
o)l iLo)

N

AINTS BIOTS

1580007

Options DS, AD, DD, DDE
1 The AES B connectors can be configured to output embedded audio channels, decoded Dolby, or the AES A inputs.

Analog Input/Output Connector

The Analog I/0 connector is used to receive and send analog signals. The Analog I/O connector is a 62-pin, D-subminiature
connector. Pin assignments and pin names are listed in the following figure and table.

CAUTION. Use care when connecting the Analog Audio Output. Refer to the instrument Specifications to ensure that the
Audio Load and Output Power meet specifications. Exceeding Analog Audio Output Power may result in damage to
the instrument.

62 43 -

Option AD

Pin Description

1 ANALOG_INPUT_A1_P Balanced differential analog audio input- Ch. 1, line A, positive.
2 ANALOG_INPUT_B1_P Balanced differential analog audio input- Ch. 1, line B, positive.
3 ANALOG_INPUT_A2_P Balanced differential analog audio input- Ch. 2, line A, positive.
4 ANALOG_INPUT_B2_P Balanced differential analog audio input- Ch. 2, line B, positive.
5 ANALOG_INPUT_A3_P Balanced differential analog audio input- Ch. 3, line A, positive.
6 ANALOG_INPUT_B3_P Balanced differential analog audio input- Ch. 3, line B, positive.
7 ANALOG_INPUT_A4_P Balanced differential analog audio input- Ch. 4, line A, positive.
8 ANALOG_INPUT_B4_P Balanced differential analog audio input- Ch. 4, line B, positive.
9 ANALOG_INPUT_A5_P Balanced differential analog audio input- Ch. 5, line A, positive.
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10 ANALOG_INPUT_B5_P

Balanced differential analog audio input- Ch.

5, line B, positive.

11 ANALOG_INPUT_A6_P

Balanced differential analog audio input- Ch.

6, line A, positive.

12 ANALOG_INPUT_B6_P

Balanced differential analog audio input- Ch.

6, line B, positive.

13 GND

14 ANALOG_OUTPUT_1_P Balanced differential analog audio output- Ch. 1, positive.
15 ANALOG_OUTPUT_2_P Balanced differential analog audio output- Ch. 2, positive.
16 ANALOG_OUTPUT_3_P Balanced differential analog audio output- Ch. 3, positive.
17 ANALOG_OUTPUT_4_P Balanced differential analog audio output- Ch. 4, positive.
18 ANALOG_OUTPUT_5_P Balanced differential analog audio output- Ch. 5, positive.
19 ANALOG_OUTPUT_6_P Balanced differential analog audio output- Ch. 6, positive.
20 ANALOG_OUTPUT_7_P Balanced differential analog audio output- Ch. 7, positive.
21 ANALOG_OUTPUT_8_P Balanced differential analog audio output- Ch. 8, positive.

22 ANALOG_INPUT_A1_N

Balanced differential analog audio input- Ch.

1, line A, negative.

23 ANALOG_INPUT_B1_N

Balanced differential analog audio input- Ch.

1, line B, negative.

24 ANALOG_INPUT_A2_N

Balanced differential analog audio input- Ch.

2, line A, negative.

25 ANALOG_INPUT_B2_N

Balanced differential analog audio input- Ch.

2, line B, negative.

26 ANALOG_INPUT_A3_N

Balanced differential analog audio input- Ch.

3, line A, negative.

27 ANALOG_INPUT_B3_N

Balanced differential analog audio input- Ch.

3, line B, negative.

28 ANALOG_INPUT_A4 N

Balanced differential analog audio input- Ch.

4, line A, negative.

29 ANALOG_INPUT_B4_N

Balanced differential analog audio input- Ch.

4, line B, negative.

30 ANALOG_INPUT_A5_N

Balanced differential analog audio input- Ch.

5, line A, negative.

31 ANALOG_INPUT_B5_N

Balanced differential analog audio input- Ch.

5, line B, negative.

32 ANALOG_INPUT_A6_N

Balanced differential analog audio input- Ch.

6, line A, negative.

33 ANALOG_INPUT_B6_N

Balanced differential analog audio input- Ch.

6, line B, negative.

34 GND

35 ANALOG_OUTPUT_1_N Balanced differential analog audio output- Ch. 1, negative.
36 ANALOG_OUTPUT_2_N Balanced differential analog audio output- Ch. 2, negative.
37 ANALOG_OUTPUT_3_N Balanced differential analog audio output- Ch. 3, negative.
38 ANALOG_OUTPUT 4 N Balanced differential analog audio output- Ch. 4, negative.
39 ANALOG_OUTPUT_5_N Balanced differential analog audio output- Ch. 5, negative.
40 ANALOG_OUTPUT_6_N Balanced differential analog audio output- Ch. 6, negative.
41 ANALOG_OUTPUT_7_N Balanced differential analog audio output- Ch. 7, negative.
42 ANALOG_OUTPUT_8_N Balanced differential analog audio output- Ch. 8, negative.

43—62

No connection.
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Connecting Signals. When connecting audio signals to the Analog Input connector, you can use either balanced or
unbalanced signals. If you connect unbalanced signals to the inputs, you do not have to ground the unused lead (grounding
the unused lead can reduce noise).

When connecting the Analog Output connectors, you can connect them as balanced or unbalanced. However, if you connect
the balanced outputs to an unbalanced input, you must ground the unused lead. You can ground either lead.

NOTE. Note that grounding the unused lead does not attenuate the output but it does halve the clipping level. Therefore,
you must attenuate the output by at least 6 dB to avoid clipping. The output signal level in unbalanced mode is double
the signal level in balanced mode.

Units that have both analog and digital capability can have AES or embedded inputs converted to analog and then routed to
the six balanced outputs. Embedded audio can be output to the AES B connector (when it is configured as an output). AES
A can also be routed to the AES B connector. Decoded Dolby can also be routed to the analog output connector.

EXT DISPLAY Connector Pin Assignment

This is the display output. The display resolution is 1024 x 768. The output is compatible with standard analog PC monitors,
either CRT or LCD-based. The EXT DISPLAY connector is a 15-pin D-type connector with socket contacts.

Pin Pin name

Red Video
Green Video

Blue Video
Not connected

Ground

Red Ground
Green Ground

Blue Ground

Olo|N/lOOjO|B~|W|IN|F

+5 V (for monitor EEPROM)

=
o

Not Connected

[EY
[

Not Connected

[
S

ID Bit
Horizontal Sync

=
w

[EEN
ESN

Vertical Sync

(I
(8]

ID Clock
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Pix Mon Connector Pin Assignment

This is the video picture output. The output is compatible with standard analog PC monitors, either CRT or LCD-based. The
PIX MON connector is a 15-pin D-type connector with socket contacts.

Pin Pin name

1 Red Video

2 Green Video

3 Blue Video

4 Not connected
5 Ground

6 Red Ground

7 Green Ground
8 Blue Ground

9 Not Connected
10 Not Connected
11 Not Connected
12 Not Connected
13 Horizontal Sync
14 Vertical Sync
15 Not Connected

Remote Connector Pin Assignment

The REMOTE connector interface uses ground closures for remote control and indicating to external equipment when
alarms have occurred. The input of LTC is through the REMOTE connector. The REMOTE connector is a 15-pin D-type
connector with socket contacts.

Pin Pin name

Ground

Time Code Positive (IN)
Time Code Negative (IN)
Ground

gl |lw ||

Ground Close Output. Has weak pull-up with
a diode to +5 V s0 you can get logic swing
without pull up. (OUT)

6 Preset Recall 1. Grounding this pin is will
select the associated preset. (IN)

7 Preset Recall 2. Grounding this pin is will
select the associated preset. (IN)

8 Preset Recall 3. Grounding this pin is will
select the associated preset. (IN)

9 Preset Recall 4. Grounding this pin is will

select the associated preset. (IN)
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Ethernet Connector

The waveform monitor provides a O
10/100 BaseT Ethernet interface. ’ ‘
The Ethernet connector is a standard (0nna0nn
RJ-45 connector. 1 8

1890-008
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To Select a Measurement

1. After you have selected a tile, you can choose what to display in it. The Display is independent for each tile.

1. Select a tile by touching it.

2. Push the button corresponding to the
measurement that you want to display
in the selected tile.

3. Select the measurement you want to
display from the Main pop-up menu. —y | Waiform P

4. Repeat steps 1 through 3 until you have == " kg

selected measurement displays for all - Ting | AuxStatus | Aud 501 Status
tiles that you want to define. o

L UsB Configure 2
LA Mount | Corig Usar Menu Standby

5. To display the same measurements in
more than one tile, select each tile in
sequence, and then choose the same
measurement for each one.

The display at right shows the display
with WFM selected for three tiles with
different sweep settings.

NOTE. The Audio and DataList displays can
be displayed in only one tile at a time.

c, Color Space Components Filtar Swaep
Sl Parade | [¥PbPr) [¥PbPr] [Fiat] [1 Line]
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To Set Display and Measurement Parameters

You adjust display parameters and measurement settings using soft key menus. Soft key menus appear at the bottom of
the display and for measurements, the settings apply to the active tile. For example, suppose you displayed a WFM
measurement in three tiles. The Sweep setting for each tile is set independently, so even though the soft key menu for
each tile would be identical.

1.

Select the tile whose parameters you
want to change by touching the tile (not
necessary in 1-View mode).

Select the parameter you want to change
from the soft key menu.

Some settings are accessed from the
Settings soft key.

Depending on the setting, you might need
to make selections from a submenu.

Some settings provide multiple choices
within the submenu. For example, when
selecting the components that are shown
in the WFM display, you choose from

all the available components within one
submenu.

NOTE. The selections in a submenu can
change depending on settings.

To Select Among Video Inputs

You can connect serial digital component signals and select them for display in a tile. Depending on the model and options
that you ordered, you can connect standard-definition component signals, high-definition component signals and analog
composite signals.
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To select a component input

1.

Connect any digital component video
signals to the A and B SDI inputs on the
rear panel.

NOTE. The A and B inputs are separate
inputs and cannot be used as a loop-through
path.

Overlay Color Space Components | Filter
[YPEPr] [vpopr] | [Pat]

Clos Chrm Offset

| Close
- Overlay Color Space Components | o
2etiogs [¥PhPr] [YPbRr] | —ouings
Clos
Soes vorr [ vees
Color Space
a1 |

grmany

e R
et Overlay Color Space =
Settings ; Eoarooant
ke ] [YPbPr] - l'o,'_".f’[..r'f,r'“

S0IouT

N
({ o))

N/

CLOCK QUT
1800-008

Option Eye/Phy
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1890-01%

Option SD/HD

2. Connect any analog composite signals
to the A or B Composite inputs at the

N

rear panel. (On Option CPS equipped L00p CHPSTA
instruments only.) N

3. For the composite inputs, terminate the N
loop-through input properly at the rear

panel for any inputs that are not routed 7N

to another device. N
LOOP CMPSTB

4. Press the INJOUT button to display the
In/Out menu.

5. Press the soft key for the input you want
to display.
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To Set Gain, Horizontal Magnification and Sweep

Each tile maintains its own settings independent of the other tiles. These settings include Gain, Horizontal Magnification
and Sweep. For instance, when you switch a tile to a different measurement, the Gain, Horizontal Magnification, and
Sweep settings will be changed to what they were the last time the selected measurement was displayed in the tile. As the
procedure below indicates, Gain, Horizontal Magnification, and Sweep do not apply to all display types.

28

To set Gain:

1.

Select the tile whose gain you want to
adjust. (This will restore the menu for the
tile if it is not currently displayed.)

Push the MAG/GAIN button. (If
MAG/GAIN is not available for the

tile you have selected, a message is
displayed to let you know that MAG/GAIN
is not available.)

To set a fixed gain, touch the V Gain
readout and use the large knob to
change the gain. You can also touch one
of the fixed gain soft keys.

To set the VAR(iable) Gain, touch the Var
Gain Enable soft key so it is checked.
Set the gain that you want using the
large knob.

Gain:x1.00 < H Mag:x1.00

YPLPr 15 s, Div
Default Vert Gain i Fixad Gain Fixed Gain Fixed Gain
Mag/Gain u Enable x1.00 *2.00 x5.00
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To set Horizontal Magnification:

1. Select the tile whose horizontal
magnification you want to adjust. (This
will restore the menu for the tile if it is not
currently displayed.)

2. Push the MAG/GAIN button. (If
MAG/GAIN is not available for the
tile you have selected, a message is
displayed to let you know that MAG/GAIN
is not available.)

3. Touch the Vert Gain / Horz Mag soft key
to highlight Horz Mag.

1.00 *H Mag:1.00

4. To set the horizontal magnification, touch .
the H Mag readout and use the large s
knob to change the magpnification. You o e e B ot || e
can also touch one of the Fixed Mag soft
keys.

5. Select Mag Best View to optimize the
magnification to show the blanking
interval for two line and two field
displays. Line the blanking up on the
center graticule, and then press Mag
Best View to expand.

NOTE. You can also change the V Gain and
H Mag values by touching the readouts and
using the large knob to adjust their values.

NOTE. If either V Gain or H Mag is selected, you can switch to adjusting the other value by pressing the SELECT button.
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To set Sweep:

1. Select the tile whose sweep you want to
adjust. (This will restore the menu for the
tile if it is not currently displayed.)

2. Touch the Sweep soft key.

3. Select the desired sweep from the
submenu.

The choices available in the WFM
display depend on the Overlay / Parade
mode setting.

B Qverlay - Choices available are: 1 Line,
2 Lines, 1 Field, and 2 Fields. 00 ®H Magxi,00
B Parade — Choices available are: 1 Line - B/
B o Coler Space Components Close 1 Line
or 1 Field. Sslings Parade | mbsr] ['v:;npr] I ,l._.,_‘

For Eye displays, the choices available are:
1 Line or 1 Field.

For Jitter displays, the choices available are:
are: 1 Line, 2 Lines, 1 Field, and 2 Fields.

To Use Presets

A Preset is a saved version of the instrument settings in a particular configuration. Using Presets saves you time because
you only need to press a couple of buttons to change a range of instrument settings to meet a specific measurement need.
Presets are created and recalled using the PRESETS button on the front panel.

NOTE. In addition to instrument settings, User menus are stored in Presets. This allows you to create Presets that contain
User menus tailored to specific applications.
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To Save a Preset

1. Set up the instrument as you want it.

2. Push the PRESETS button.

3. Touch the Settings soft key.

4. Touch the Save Preset soft key.

5. Select a preset number (such as "A2" or : D1 (Empty)
"C3") in the grid. : 2 (empiy) D2 (emty)

[empty) [empty) C3 (empty) 13 {empty)

6. When prompted to rename, select Yes to = _ ml bl ||
create a descriptive, 11-character name
for the Preset, or select No to save the > (emeti) D5 (emehy
preset using the default label (such as

"A2").
The setup will be stored for later recall.

0 2 H Mag:x1.00

YPbPr 5 s,/ Div
Save Recall Rename Copy Power-up Preset
Settings | Preset Preset Preset(s) Presat(s) [Latest]
1 1 1 1 1 | S ]

To Recall an Existing Preset

1. Push the PRESETS button.

2. Touch one of the soft keys in the Presets
menu. Unless you have renamed them,
they will be labeled A1-A5.
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3. If athe preset you want is not in the
displayed group, Touch the Group soft
key and select the appropriate group
from the submenu.

The front panel setup will switch to the
saved preset corresponding to the soft
key pressed.

Y Gain:x1.00  © H Mag:x1.00

YPbir AL
. Close
A B C
Settings Al Group
I I | |

To Copy a Preset to or from a USB Flash Drive

1. Insert a flash drive into the USB port on =
the front panel. IIJ

1890-012

2. Touch the PRESETS button.
3. Touch the Settings soft key.

Y Gain:x1.00  © H Mag:x1.00

YPbPr 5 ps,/THy
4. Touch the Copy Preset(s) soft key. Close Save
Settings I Settings I Prazat
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5. Verify that the USB flash drive is
recognized (a description of the drive will
appear after USB Storage Device). If it
is not recognized, touch the Reset soft
key to mount the flash drive.

m |f the flash drive is still not recognized,
the flash drive may not be compatible;
try using another flash drive.

6. Touch the Source soft key. Internal is
the default Source location.

7. If you want to copy a Preset from the
instrument to the USB flash drive, touch
the Preset shown in the Source Presets
list that you wish to copy or touch All to
copy all of the Presets, or select a group
to copy.

8. If you want to copy a Preset from the
USB flash drive to the instrument, touch
the source location (if more than source
is listed). Then touch the Preset in the
Source Presets list that you want to copy
to the instrument.

B Once you touch a Preset label, the
Source Location and Source Presets
labels will change to Destination
Location and Destination Presets.

9. Select a destination location from the list
(either Internal or USB depending on the
direction you want to copy the Preset).

= |fyou are copying to the USB flash drive,
you must copy the presets to a folder.
You can create a new folder in which
to save the Preset using the New USB
Folder soft key.

NOTE. The only folders accessible from
Copy Presets are the subfolders within
the root-level folders that the instrument
automatically creates.

Quick Start User Manual 33

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



How to Operate Your Instrument
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10.

1.

12.

Touch the Copy soft key to save the
Preset.

Once the copy is complete, the
instrument is ready to copy another
Preset.

When you are ready to remove the USB
flash drive from the instrument, press
MAIN.

From the Main menu, touch the USB
Unmount soft key and them remove the
USB flash drive from the instrument.

To Recall the Factory Preset

Push the PRESET button.

Touch the Settings soft key to display
the submenu.

From the Settings submenu, touch the
Recall Preset soft key.

From the menu in the center of the
display, touch the Factory soft key.

& Copy Presets Select locations and file names for copying Presats

[ Source | USB: WFM710 A1
- Destinabion: | USB: WFM710 A4 (empty)

USB Storage Device: Memory available = 140156928, Device = Lexar Media, Inc.
Memory required = 96400

Clos=
Recall

Factory

00 ©H Mag:cl.00

Pl 5 ps/Div
Save Recall Rename Copy Power-up Preset
Settings | Preset Preset Preset(s) Presat(s) [Latest]
] 1 1 1 1 S ]
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To Change the Power-up Preset

1. Push the PRESET button. .-

2. Touch the Settings soft key to display
the submenu.

00 'H Gainix1.00

Lightning ' Bars: 73%
Settings Al | A2 A3 A4 A
3. From the Settings submenu, touch the I? =T
Power-up Preset soft key. st ||=ms = | et

4. From the menu in the center of the - n
display, choose any available preset for
the instrument to use at power up.

NOTE. The “Latest” preset is the instrument
setup at the time the instrument was last
shutdown using the Shutdown command
(MAIN > Standby > Shutdown). It is not the
instrument setup the last time power was
removed from the instrument.

Factory

Rename Copy
Preset(s) Preset{s)
| | |
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To Rename a Preset or Group

1. Push the PRESET button.

2. Touch the Settings soft key to display
the submenu.

ain:x1.00 U H Gain:x1.00

Lighining

Settings

3. From the Settings submenu, touch the
Rename Preset(s) soft key.

4. From the menu in the center of the [

. . Rename Presets Select locations and file names for renaming Presets
display, choose the Source location if
necessary. o fumal = |
' e Keyboard
Source Location: Source Presets:
] _ Al
USB: AUDIO presets EE— .
USB: WEM7100 pressy | OUPA || SoW® || SoWpe | Goepd
USB: EYE presets AL 81 (empty) || ct(empr) | D1 (empty)
2 |l s2ene c2(empty) || D2 (emety)
A3 B (empty) | C3(emply} | D3 (empty)
R W™ |
M B4 (empty) || C4 (empty) || D4 (empty)
A5 85 fempty) | €5 (empty) || DS (empiy)
USB Storage Device: Memory available = 141537280, Davice = Lexar Media, Inc,
Rename Reset Exit
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5. Touch the soft key for the preset or group
name that you want to change.

6. Touch the Keyboard soft key and type
in a new name for the selected preset
or group. Press Return to save the new
name.

NOTE. Preset names are limited to 11
characters. Group names cannot exceed 8
characters.
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7. Press the Rename soft key to apply the
new name.

8. Press the Exit soft key when you are
finished renaming presets.
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To Measure Waveforms with Cursors

Cursors enable you to measure time or voltage on a waveform. Cursors are available in tiles set to Waveform, Eye, or
Jitter mode.

To display and adjust cursors:

1. Choose atile that is currently displaying
a waveform, eye pattern, or Jitter display.

©V Gainix1.00  “ H Mag:x1.00

YPbir 5 s/ Div

. Overlay Color Space Companents Filter Sweep

Settings
[YPbPr] [YPLPr] [Fat] [1 Line]
2. Touch the Cursors soft key to display Close Cureor
Show Volt Show Time
the Cursors submenu. Cursors Independent To Center

3. To display cursors, touch the soft key for
the type of cursors you want displayed
so that the box is checked.

4. Touch Track / Independent to specify
how cursor pairs move with respect to
each other.

B Select Track if you want both cursors
(V1/V2 or T1/T2) to move together
as a single unit.

B Select Independent to move each
cursor by itself.
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5. To move a cursor, touch the cursor
readout on the display and turn the large
knob to move the selected cursor on the
waveform. The active cursor readout
appears in yellow with a filled-in knob
icon.

6. Repeat the process to adjust the other
cursor (if cursors are set to independent).

7. Read the cursor measurement in the
Cursors readout.

NOTE. If the display is in Parade mode,
do not try to measure from one element to
the next. Stay within single component for OV Gain:x1.00  © H Magix1.00

accurate measurements. . 41 62.50 us
[ _ [ Overy cmsm ’m’T’T
Settings
[YPbPr] [YPbPr] [Hat] [1 Line]

Other Usage Tips

If you use other functions, such as Line Select, while cursors are active, the knob will be assigned to those other functions.
Touch one of the cursor readouts to transfer the knob control back to cursors.

You can display independent cursors in all four tiles at the same time, although you will only be able to change the
cursors in the active tile.

Cursors track the live trace, so they may not be correctly registered on a captured trace.

Press the SELECT button to change the cursor assigned to the knob. If both voltage and time cursors are displayed,
repeatedly pressing Select will cycle the knob assignment through all the displayed cursors. If only one set of cursors is
displayed, pressing the Select button will cycle the knob assignment between cursor 1 and cursor 2.

To Capture the Display

Use the Capture function to capture the current image for traces (waveform, gamut displays, and vector) if selected. Capture
is useful for comparing sources or for capturing transient events. The frozen image is shown in a different color to distinguish
it from the live image. Use Capture Trace / Capture Buffer to freeze a display you want to keep or show to someone else.
In this application, setting the Capture Display On setting and disabling the Live Display On setting might be best. For
comparing sources, the enabling both the Live Display On and Capture Display On modes is useful.

You can capture waveforms two ways: as a trace and as a buffer. Buffer and Trace modes are different in the following ways:
Trace mode takes a snapshot of the display, so it cannot change size or mode after the freeze.

®m In Buffer mode, a frame of the input signal is captured. This allows it to be redisplayed as the display mode and size is
changed. For example you can perform a buffer capture in waveform mode, and then change to vector to see the same
data in the new display. Buffer mode also resizes the capture image as you go from four-tile to full screen mode.

B Trace mode capture works in both tile and full-screen modes, but frozen images do not change from tile to full or
visa-versa. The frozen image is still available if you go back to tile mode.
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Since the Buffer method captures a whole frame of the input, it can be redisplayed for different display types, Vector,
Diamond, or Arrowhead. Buffer mode supports a triggering capability, which initiates a capture when specific errors occur.
Buffer mode does not work on physical layer displays such as Eye and Jitter, nor can it be used with composite signals.
Trace mode works with all the waveform displays. Use this method to capture only the displayed trace from a video frame.
Captures made using this method do not include the associated decoded data.

To capture a display:

1. Press the front-panel CAPTURE button.
This displays the Capture menu.

2. Press the Settings soft key.

Y Gain:x1.00  © H Mag:x1.00

YPbP 5 s,/ Dy
Liv Captu
Settings - E Clear
Display On Display On

3. Touch the Buffer / Trace soft key to @ - Copy Buffer | Restore Buffer
set the type of Capture. Touch Close - MOSETIYPEE | o use From UISB

Settings to remove the submenu.

4. To display the capture, be sure the = i - Capture
Capture Display On soft key is checked. * i isplay Buffer

NOTE. The Live Display On setting is

specific to the tile selected, and can be set

independently for each tile.
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5. To capture the trace or buffer, touch the

Capture Trace or Capture Buffer soft
key.

®m  Only one capture can be active at
a time. After a capture has been
performed, the Freeze Active
icon appears in the Status Bar,
the Capture soft key is no longer
selectable, and the CAPTURE button
on the front panel is illuminated.

B When Freeze Active is displayed,
another capture cannot be made
until the current capture is cleared.

Oy Gain:x1.00  “H Mag:x1.00

YPbl'r
Liv Captu
Settings - E Clear
Display On Display On

Triggering a Capture Based on Error Events

You can set up the waveform monitor to initiate a Capture when certain errors occur. This triggered Capture mode requires
that the capture type be set to Buffer.

To initiate a capture based on an error event:
1.
2.

Select the tile you want to capture.

Press the CAPTURE button. This
displays the Capture menu.

Press the Settings soft key.

Oy Gain:x1.00  “H Mag:x1.00

YPbl'r
Liv Captu
Settings - E Clear
Display On Display On
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4. Touch Buffer | Trace so that Buffer is
selected (Buffer is displayed in white

text.)
5. Touch the Trigger Types soft key to Select Trigger Types
select the type of error that will trigger [ " Lock Error " Video Format Error
the capture. Select the trigger type(s) r EAV Error I Luma Gamut Error
you want to initiate a capture. RSN~ SAV Error ™ Cmpst Gamut Error
™ HD Line Num Error T RGB Gamut Error
6. Touch OK to save your selections. —  HD Y CRC Error r SD AP CRC Error

. ~ HD C CRC Error r 5D FF CRC Error
7. Touch Close Settings to remove the i VRl e

submenu. : CHD CANC CSUM Error | 1l | | Clear |

Buffer - - Copy Buffer | Restore Buffer
er
Settings SR To USB
| |

I o et Lol | e T [
8. To initiate the trigger capture process, m e [ | =
touch the Run / Stop soft key. Bisplay On | Display On Stop Buffer
The waveform monitor will perform a buffer

capture when one of the selected trigger
events occurs.

Clearing the Capture Buffer

1. Press the CAPTURE button to display
the Capture menu. Display On isplay Buffer

Capture

Settings

2. Touch the Clear soft key.

Y Gain:x1.00  © H Mag:x1.00

Liv Captu
Settings - E Clear
Display On Display On
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Copying the Capture Buffer to a USB Flash Drive

1.

Insert a flash drive into the USB port on
the front panel.

Touch the CAPTURE button to display
the Capture menu.

Touch the Settings soft key to display the
submenu.

Touch the Copy Buffer To USB soft key.
This displays the Copy Capture Buffer
dialog window.

Verify that the USB flash drive is
recognized (a description of the drive will
appear after USB Storage Device). If it
is not recognized, touch the Reset soft
key to mount the flash drive.

If the flash drive is still not recognized,
the flash drive may not be compatible;
try using another flash drive.

Touch the Keyboard soft key to display
a keyboard you can use to enter a name
for the file.

Enter a name for the file and touch
Return to save the name.

F Capture
Settings

Display On

Close Copy Buffer

Trigger Types
Settings To USB

l F CRC Frror
1 Buffer .
1 Trigger Types

i ettt Bt |

stk |

Capture

Buffer

Restore Buffer
From USB

T TTTTTTT]
K 1 R 1 T

DERERED
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8. Touch the Copy soft key to save the
buffer capture to the USB Flash Drive.

The waveform monitor will indicate its
progress saving the file to the flash
drive with the Progress Status readout.
While the copy is occurring, the Capture
menu will flash to indicate the copy is
in process. The waveform monitor will
display Operation Complete when the
copy is finished.

9. When you are ready to remove the USB
flash drive from the instrument, press
MAIN.

10. From the Main menu, touch the USB
Unmount soft key and them remove the
USB flash drive from the instrument.

Restoring a Buffer Capture from a USB Flash Drive
1. Insert a flash drive into the USB port on ﬁ
the front panel. O E ll]
Q0 |[)|%

2. Touch the CAPTURE button to display
the Capture menu.

3. TOUCh the Settings SOfT key to d|SpIay Close - = Copy Buffer Restore Buffer
rigger Types
the submenu. Settings 995E TR To USB From USB

4. If the USB Flash Drive is not recognized
(a description of the drive will appear
after USB Storage Device), touch the
Reset soft key to mount the flash drive.

® | the flash drive is still not recognized,
the flash drive may not be compatible;
try using another flash drive.

5. Select the desired Capture from the list.

6. Touch Restore to copy the file to the
waveform monitor.

7. When the operation is complete, touch
Exit to remove the dialog.
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To Set Line Select Mode

46

To Toggle Line Select Mode:

1. Select the tile containing the display for
which you want to set Line Select Mode.

NOTE. Line Select Mode can only be active
on one tile at a time.

2. Push LINE SEL to toggle Line Select
Mode on or off. When on, the tile
displays the selected line information
only. The Line selection menu appears
at the bottom of the selected tile.

NOTE. Ifthe LINE SEL button is lit but the
Line Select menu is not visible, pressing the
LINE SEL button will display the menu; it will
not turn off Line Select mode.

3. Press the appropriate soft key to select
the appropriate field. The selections
available depend on input signal
standard and format.

4. Turn the GENERAL knob to select the
line you want to view.

NOTE. If other Waveform display tiles are in
Field Sweep or Picture mode, the selected
line will be highlighted with a cursor. For
Picture displays, the cursor is enabled in the
Main > Config > Readouts & Brightups
menu using the Pix Brightup Line setting.
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To Adjust Headphone Volume and Source

1. Press the AUDIO button.

NOTE. The headphone icon appears at
the bottom of the Audio display. It appears
on the left if the Aux Display is off. The
headphone icon appears on the right if the
Aux display is set to Phase or Surround.

Audio Selti Aux Display Phase Style Phase Pair FlexPhase Ch A | FlexPhase Ch B | Audio Input
WO SSRGS | [phase] [Soundstage] | [Bars1&2] | [AudioBar1] | [Audio Bar 2] |[Follows Video]

2. Touch the headphone icon.

The headphone icon changes color to
yellow when it is selected.

CAUTION. To avoid damaging your hearing,
before you put on headphones, always turn
the volume down to the minimum and then
turn it up slowly.

3. Adjust the headphone volume using the
large knob.

The color of the headphone bar changes
to give an indication of the volume level.

4. To change which meter bars are used
as the source for the headphones, touch
either meter bar in a pair to select that
pair as the source.

5. Touch the headphone icon after you
are finished adjusting the volume to
disassociate it from the large knob.
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To Configure Your Instrument

The Configuration menu is used to change the settings of the waveform monitor that are changed only occasionally or
settings that are not specific to a tile, such as printer settings.

To display the Configuration menu:

1. Press the MAIN button to display the
Main menu.

2. Touch the Config soft key to display the

Configuration menu.

To Select/Adjust a Parameter:

Dalby Status

x1.00  ©H Mag:x1.00

YPhy 15 ps,/Div
USB ) Configure
Print Config Standby
Unmaunt User Menu
Colors & Readouts & o
Utilities
Intensity Brightups

3. Touch the soft key for the parameter you

would like to adjust.

4. Adjust parameters as you would any
other setting.

The following table lists the parameters that can be set from the Config menu.

Soft key

Description

Diagnostics

Run diagnostic tests and calibration procedures. Calibrate the touch screen. For
details on how to run the diagnostic and calibration procedures, see the service
manual.

Colors & Intensity

Set colors for trace and graticule and set intensity for elements of the display.

Readouts & Brightups

Enable the display of “brightups” on gamut errors, enable the display of the line
select cursor on the Picture display, specify whether Capture applies to all tiles
or the selected tile, and define custom Safe Areas.

Closed Caption

Specify closed caption parameters.

Alarm Setup

Specify what type of alarms are monitored and how the alarms are reported.

Utilities

View instrument options and software versions, set time and date, control LCD
and front panel button illumination levels, specify network communications
parameters, and initiate a system software upgrade.
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To Use Online Help

The waveform monitor online help is both a quick reference to instrument operation, and the reference for the details of
instrument operation. There are two types of help: the Main menu Help and context-sensitive help. The Main menu Help is
accessed from the Main menu by touching the Help soft key. The Main menu Help contains task-oriented guides to using the
waveform monitor. The context-sensitive Help is accessed by touching the ? icon in the status bar and then selecting the soft
key for which you want help. When the online help is enabled, selecting any soft key on the display will display a help topic.
To makes changes to instrument settings, you must turn off the context-sensitive help.

To display online help:

1. Display the menu or submenu for which
you want to view the online help.

2. Pressthe ? inthe Status Bar. When Help
mode is enabled, the ? icon changes
color to green. If the Help mode is not
enabled, the ? icon is white.

OV Gain:x1,00  © H Mag:x1.00

YPbPr 15 ps,/Div
Close Colors & Readouts &
Diagnostics Closed Caption | Alarm Setup
Config Intensity Brightups

3. Touch any soft key to get help on that
soft key.

4, Use the navigation keys at the bottom
of the help window to scroll through the
help text.

5. Touch Close to remove the Help window.

6. Touch the ? icon in the Status Bar to turn
off the context-sensitive help.

ar nyou v gure

Back | Page Up | Seroll Up |Saoldell|Puge‘Down| Close ’
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Displaying help when there is no Status Bar displayed is slightly different. Instead of selecting the ? icon, you select the

Help soft key.

To display online help when no Status Bar
is visible:

1. Touch the Help soft key to enable Help
mode.

2. Touch any soft key to get help on that

soft key.

3. Use the navigation keys at the bottom

of the help window to scroll through the
help text.

4. Touch Close to close the Help window.

5. Touch the Press any button to get

context sensitive help soft key to
disable Help mode.

Exit | Ballistics
Digital Settings [True Peak]

Peak Test Lavel
Program i
[-8 dEFs] [-18 dBFS]

Scale Scale

Height Offset

[70 dE] [0 dE]
Peak Errar

hold tirme hold tirme

25ec.] [25ec.]

# Samples # Samples
for Clip for Mute
[10] | [10]

Silence = Duration
leval for Silence
[-70 dBFs] 15 Sec.]

Correlation
E:
[10] Liss AGC On

Liss AGC Off

Exit | Ballistics
Digital Settings [True Peak]

Peak Test Lavel

Program

[-8 dEFs] [-18 dBFS]

Scale Scale
Height Offset
[70 dE] [0 dE]
Peak Errar
B hold time hold tirme
[25ec.]

Set 0dB Mark to
[0 dBFS]
Scale Step
[10 dB]
Peak held segment OFF
Peak held segment ON

Over level

[0 dBFS]

Usa Validity Bit
Ignore Validity Bit

Set 0dB Mark to
[0 dBFS]
Scale Step
[10 dB]
Peak held segment OFF
Peak held segment ON

Duration
for Over
[4 Sec.

Press any button
to get context
sensitive help
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To Connect to a Network

The following topics cover configuring the IP settings, so that you can use the waveform monitor over a network, and
configuring SNMP, which is required if you are using commands to control the waveform monitor.

Connection and IP Settings

To allow network access to the instrument, you need set the IP address. Network addresses can be assigned either
automatically or manually. If your network does not use DHCP, you will have to manually enter the address for the instrument.
To get an address, talk to your LAN administrator.

Set up the monitor as described in the steps
that follow.

NOTE. You may want to connect directly
between your PC and the WFM7100. (See
page 54, To Connect Directly to a PC.)

1. Press the MAIN button to display the
Main menu.

2. Touch the Config soft key to display the Aux Status | Audio Session | SDI Status
Configuration submenu.

Dalby Status

Lightning

x1.00 *“~'H Mag:x1.00

YPbil's 15 ps,;/Div
usB ) Configure
Print Config Standby
Unmaunt User Menu
3. Touch the Utilities soft key. Close - Colors& | Readouts& | _ )
' Diagnastics Closed Caption | Alarm Setup
Config Intensity Brightups

4. Touch the Communications soft key.

Set Clock

e

5. TOUCh the Conflg Mode Soft key = Close Canfig Made Netwark SNMP Sel Instrument
: n 5 ual] Setup.. 7 i Name...

I I

= L e b [ |

e

6. Setthe Config Mode to Manual or DHCP,
depending on your network setup.

Selecting the configuration mode will
close the Config Mode submenu.
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7. Touch the Network Setup soft key.

= |f you plan to control the waveform
monitor over the network with SNMP
commands, select Enabled under
Remote Control Port.

Network Setup
1P Mode: Manual Entry

= [f you plan to access the waveform

. . IP Address
monitor over the network using a
web browser, select Enabled under Subnet Mask
F Remote Web Interface
Remote Web Interface. Sl e
. Gateway Address
8. Ifyou can't use DHCP, you will have to | EEEE

set the IP Address, subnet mask and
gateway address network parameters in
the Network Setup menu; see your LAN PV Gain:x1.00 H MagixL00
administrator for the required values. : T
(Be sure to use compatible addresses e | [Manual] vy S
yersan I | | |
I I =L [ | |

between the PC and the monitor.) |

pr e

9. If you will use SNMP commands with
the waveform monitor, touch the SNMP

Setup soft key. SNMP Setup
SNMP Traps ENMP Public Comm. String
\Enabled public
. Disabled SNMP Private Comm. String
private
Trap Destination 1 Address Remote SNMP Mode
- Enabled
Trap Destination 2 Address Read Only
000.000.000.000 Disabied
Trap Destination 3 Address
Trap Destination 4 Address
View HvifSw
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Change the settings based on your requirements:
®  SNMP Traps: This setting allows you to turn on or off the capability of the waveform monitor to generate SNMP traps.

®  SNMP Public Comm. String: This setting specifies the string that SNMP commands must include to have read-only
access. The default public community string is “public”. If you enter a new string, the waveform monitor will strip any
leading or trailing spaces in the string: for example, “ my stuff ” will become “my stuff”. The public community string
cannot be blank. If you input a blank string, the instrument will set it to the default string.

®  SNMP Private Comm. String: This setting specifies the string that SNMP commands must include to have read/write
access. The default private community string is “private”. If you enter a new string, the waveform monitor will strip any
leading or trailing spaces in the string: for example, “ my stuff " will become “my stuff”. The private community string
cannot be blank. If you input a blank string, the instrument will set it to the default string.

B Trap Destination 1-4 Address: These settings allow you to set IP addresses to which SNMP traps are sent.

Remote SNMP Mode: This setting enables you to allow or deny remote control access to the waveform monitor over a
network. You can still access the waveform monitor using the Web Interface when this setting is Disabled, but you will not
be able to view or change instrument settings using SNMP management software. If this setting is Read Only, you can
view instrument settings but not change them. If this setting is Enabled, you can view and change instrument settings
using SNMP management software.

10. Press the Close soft keys to close the
submenus.
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To Connect Directly to a PC

A common configuration is to connect the monitor directly to a PC.

1. Connect your waveform monitor to a PC Ethernet Ethernet
through a HUB as shown (the actual IP Lap Top PC connection connection
addresses will depend on your network). _ \ HUB

A standard Cross-Over cable can be ‘

. IP address ] OIS
substituted for the HUB. (192.168.1.1) _ I
2. Set up the monitor as though you are

going to connect to a network. (See ) =
page 51, To Connect to a Network.) /AT \
Choose Manual IP mode and set the —— —

IP address manually. Be sure to set
an address that is compatible with the
setting of your PC. Waveform Monitor IP adress (192.168.1.2)

3. Configure the SNMP setup, if used. (See

‘N e @00 | @

page 51, To Connect to a Network.) ﬁ _‘ ] 00| ®
7 eele |o

©e e @

ol Jo it

PGl T e © @ @ ©

1880-015

.~
Ethernet
connection

To Print Screens and Event Logs

The waveform monitor can print screens and event logs to printers connected by a USB cable.

\
=4

the front panel.

—

)

f72
p=

1. Connect your printer to the USB port on = _'(ll

2. If you want to print a screen, set up the
monitor display as you want to print it. e ore
(No setup is required to print an event
log.)
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3. Pre_ss the MAIN button to display the m—@
Main menu.

4. Touch the Print soft key.

5. Touch the Print What soft key and select
what you want to print.

6. Touch the Page Properties soft key and e Close Mono |
set the page properties as required. ‘ Page Propeites | Fage Propertes [ESIINIID | :

Screen]

7. If you are printing an error log, you may
want to limit the number of pages printed
(error logs can be long). Select the Page
Limit soft key and chose a page limit.

8. Touch Select Printer and chose which
printer you will use.
See the following procedure Creating a
Printer for instructions on how to add a
printer to the list.

Selected Printer: [Stylus]

P— MEENNEARD. i
Print What Page Limit:
- Page Properties Select Printer
[Screen] | [10]
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9. Touch the Print soft key to print the
selected item.

Creating a Printer

Before you can print anything, you must create a printer for the Select Printer dialog. To create a printer:

1. Press the MAIN button to display the
Main menu. @

() 9
() =)

w@

) m@

| user )

_....no

2. Touch the Print soft key to display the
Print submenu.

3. Touch Select Printer to display the
Select Printer dialog box.
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4. Touch the Create... soft key to add a
printer to the list.

Local USB Printer

5. Scroll through the Printer Make and
Model listing to select an appropriate
printer.

6. Select a USB Device identifier. Use

different identifiers for different printers. e

7. Touch the Keyboard soft keys to enter a
name for the new printer, and then touch
Return.

8. Touch OK to save the configuration.

Local USB Printer

|

USB Printer #1
HP LaserJet 6 series - (pcl-6)

BN KN
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To Create a User Menu

The waveform monitor enables you to create a user-defined menu for your requirements. The MyMenu custom menu saves
you time by placing frequently used controls on an easily accessed menu.

To create a User menu:

1. Press the MAIN button to enter the Main
menu.

2. Select Configure User Menu.

Jitterl §

P-F:
” e

Arowhead | 4 isplay ARIB

it

Dalby Status

Lightning

3. Select Conf User On from the menu. A
check mark will appear in the check box
when the function is enabled. D

. . . b W This feature allows you to select defined menu entries to place within - =

4. Touch OK to begin configuring your the User menu. ‘ o

By selecting the Ok button you will start the User menu configuration.
custom menu. Jitter! HPE:  10Hz

P-p: At any paint you can navigate back to the main menu and deselect
. . . the Conf Usar O | thi jon.
NOTE. The menu configuration process will oul QST e VR R s by ey
display a series of instructions to guide you
Jitter2 HPF:  10Hz

through the process Of Creating your menu. i Navigate through the menus until you find the menu item you wish to
copy, then press the + button at the top center of the screen.

Items that may be copied will be shown in Yellow.

Close ] Conf User
Config User
*Menu on
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Once Config User is enabled, a +
icon appears in the Status Bar. Only
yellow-colored soft keys can be added to SDI Statns
your custom menu. oul

5. To add a soft key to your custom menu, Jitterl §

touch the + icon. The + icon will change
color to blue.

Once the + icon is blue, the next yellow
soft key you touch will be added to your
User menu.

For example, if you wanted to add the
Diamond display to your User menu
(since it is not available from the front
panel) you would touch the Diamond soft
key.

If the soft key you want to add to your
User menu is not currently visible, you
must navigate to the menu where the soft
key is located, and then touch the + icon
to add the soft key to the User menu.
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6. Once you touch a soft key that you want

in your User menu, the waveform monitor
displays the current custom menu. To
add your selection to the User menu,
touch one of the soft keys (selecting

an existing soft key will overwrite it).
The item you add will be placed at the
location of the soft key you touch.

Once the item has been added to the
User menu, the Main menu is displayed.

To exit the Configure User menu mode,
select Configure User Menu from the
Main menu, and clear Conf User On.

To display your custom menu, press
CUSTOM on the front panel.

Once you have completed your User
menu, save it in a Preset.

CAUTION. User menus are saved as part
of a Preset. Therefore, if you recall a Preset,
your existing User menu will be overwritten
by the recalled Preset. Even if the recalled
Preset does not have a User menu, the
existing User menu will be overwritten.

Jitterl HPF:  10Hz
P-F:

Jitter2 HPF:  10Hz
P-P:

Jitterl HPF:  10Hz
P-F:
oLl

Jitter2 HPF:  10Hz
P-P:

Eye Jitber SDI Status Video Session | Audio 5

Audio Input Audio Inputs
[Follows Video] | and Qutputs
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Usage Notes

Until you press the + icon (so it is colored blue), touching a soft key may or may not initiate an action. For example, if the
Main menu is displayed, touching the Audio soft key will display the Audio menu. From the Audio menu, touching Audio
Settings will display the Audio Settings submenu. But, touching several of the soft keys in the Audio Settings submenu will
not display a lower level submenu (though some will). This indicates that you cannot select anything below that level.

You do not have to remove a soft key from the User menu to replace it. If you select an existing soft key in the custom menu,
it will be overwritten by the soft key you add.

The first time you create a custom menu, instruction dialogs will appear to explain how to create a User menu. You can
turn off the instructions by checking the Don’t show this message again checkbox in the dialog. You can also turn off the
instructions (and turn them back on) using the Show Instruction Dialogs soft key in the Configure User Menu submenu.

You can remove a single button from the User menu by using the Remove 1 User Button soft key in the Configure User
Menu submenu. You can remove all buttons from the User menu by using the Remove 1 User Button soft key in the
Configure User Menu submenu.

Waveform Display

The WFM button displays the Waveform (WFM) display, which is the familiar voltage versus time display used to view a
waveform. You can view the input signal in line or field sweep. You can choose the mode in which SDI signal elements are
displayed (RGB, YRGB, or YPbPr), and you can apply filters to the signal. You can also display an SDI input as though it
were a composite signal. You can also control whether EAV and SAV is included in the display in the Settings submenu.

Waveform Display Elements:

1. Is colored white when vertical gain is X1;
otherwise yellow color indicates V Gain
is X2 or greater, or set to variable.

2. Is colored white when Horiz. Mag. is X1;
otherwise yellow color indicates H Mag
is x10 or greater, or set to Best View.

3. Lists the currently displayed waveform
color-space. Dashes (--) indicate
components not displayed.

4. List the current sweep rate for tile.

5. Lists the currently selected field and line
(when in Line Select mode).

Color Space Compongnts | Filter

[YPoPr] YFbA [Flat]

1830017
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Waveform Menu and Settings

The Waveform menu enables you to choose the display style and display mode used in the active tile (SDI inputs only),
select a filter to apply to the input signal, and set the sweep mode.

To display the Waveform menu:
®  Press WFM on the front panel.

To specify the color space used to display the signal, use the Color Space menu to select among the following the choices
(only available while displaying SDI inputs) :

B YPhPr - Displays the input as Luminance (Y) and color difference (Pb, Pr) components.
B YRGB - Displays the input as Luminance (Y), Red (R), Green (G), and Blue (B) components.
B RGB - Displays the input as Red (R), Green (G), and Blue (B) components.

= SDI-> Composite - Displays the SDI input as if it has been encoded into composite. The sync and burst in this mode are
synthetic and convey no information about signal quality.

When viewing 525-line SDI input as a composite waveform while using line select mode, both burst phases may appear
when you would expect to see only one. This is because the line selection in SDI Mode is an odd/even selection, while
composite signals are normally viewed with a one-of-four or one-of-eight line selection.

To choose how the signal components are displayed in the active tile, use the display mode setting to select:
= Parade - has all the components shown one beside the other like cars in a parade.
B Qverlay - has all the components drawn at the same location so that they appear one on top of the other.

The Waveform menu Filter selection allows you to select filters to be applied to SDI video signals. This is useful to isolate a
specific characteristic of the input. For example, to measure amplitude, you may want to use a Low pass filter to remove
the high frequency components.

To choose a filter, select one of the following filters from the Filter menu:
= Flat - Display with the full available bandwidth.
B Low Pass - Display only the low-frequency portion of the signal.

The Components submenu allows you to select filters to be applied to Composite video signals. This is useful to isolate a
specific characteristic of the input. For example, to measure amplitude, you may want to use a Luma or Low pass filter
to remove the high frequency components.

To choose a filter, select one of the following filters from the Filter submenu:

= Flat - Display with the full available bandwidth.

= Luma - Display only the low-frequency portion of the signal.

= Chroma - Display only the portion of the signal with frequencies near the color subcarrier. For Composite inputs only.

The Sweep soft key is used to specify whether lines or fields are shown in the Waveform display. To set the sweep, select on
of the following choices from the Sweepsubmenu:

= 1 Line - One horizontal line is displayed. Use the Line Select function to choose one line out of a field or frame.
® 2 Line - (Overlay layout mode only) Two consecutive horizontal lines are displayed.
1 Field - All lines for one video field are displayed.

B 2 Field - (Overlay layout mode only) All lines for two video fields are displayed.

Quick Start User Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



How to Operate Your Instrument

Vector Display

The VECTOR button calls up the Vector display, which provides plots of the R-Y and B-Y color signals.

Display Elements for SDI Inputs:

1. Line. When LINE SEL is enabled, touch
to select the line being viewed.

2. Gain: x1.00 Touch to select and use the
knob to adjust the Gain setting.

@ Gain:x1.00

Display Elements for Composite Inputs:

1. Line. When LINE SEL is enabled, touch
the readout to select and use the knob to
select line being viewed.

2. Gain: x1.00 Touch to select and use the
knob to adjust the Gain setting.

3. Phase. Touch to select and use the knob
to adjust the Phase setting.

NOTE. You can toggle between adjusting
the Phase and Gain by pressing the SELECT
button.

© Phase:0.0

O Gain:x1.00
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Vector Menu

The Vector menu enables you to specify a number of display parameters.

Elements of the menu for SDI input signals:

= |1Q Axis On. When checked, adds graticule lines in Component Vector mode for the | axis and the Q axis.

= Compass Rose On. When checked, adds the compass rose graticule for component signals in the Vector mode display.

= Component/Composite. Toggles the vector scaling and graticules between the Component and Composite signal
representations.

m  Bar Target Setting. The bar target setting, either 75% or 100%.
Elements of the Veector menu for Composite input signals:

= Normal / SCH Phase. Selecting SCH Phase adds one or more radial traces to the vector display that correspond to
the phase of a subcarrier that is synchronous with the horizontal sync pulse.

= Phase: Normal / Phase: +V Present only on Vector displays with PAL input format. The Phase Normal mode shows
both phases of the vector that results from the phase alternating on lines (PAL). The Phase + mode inverts the phase on
every other line to "undo" the PAL sequence and thus shows all lines in one phase orientation.

m  Bar Target Setting. The bar target setting, either 75% or 100%.

Picture Display

Pressing the PICTURE button calls up the Picture display, which lets you see the picture generated by the video signal. You
can choose to display the picture with or without a frame.

Display Characteristics:

I
Embd: FFFF PPFF

®  |n full-screen mode (shown), there is no
cropping.

B In Active-picture mode, pictures are
decimated horizontally or vertically to
achieve the correct aspect ratio. This
decimation may cause some artifacts.
This behavior may be evident on a
sweep or convergence signal.

m  Also see the online help for the
Active Picture / Full Frame for related
information.

Selti CC 608 Service Safe
e [None] Area

64 Quick Start User Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



How to Operate Your Instrument

Picture Menu

The Picture menu enables you to specify the closed caption service type and set safe areas. From the Settings submenu,
you can set the aspect ratio (SD only) and chose whether to display only the active picture portion of the signal or the
full-frame picture. With Active Picture selected, only the active video portion of the signal is displayed and the aspect ratio is
correct. With Full Frame selected, elements of the signal outside the active video are visible (for SDI signals). When full
frame is selected, you can see user data, embedded audio, and elements in the vertical interval.

To display the Picture menu, press the PICTURE button on the front panel.

NOTE. You can see signal elements outside the active video only when the PICTURE display is set to FULL (SDI inputs
only). You will not be able to see sync signal elements on Composite signals.

Audio Display

Pressing the AUDIO button brings up the Audio Display. The Audio display provides level meters and a phase or surround
display for monitoring audio signals. The Audio display always shows the level meters and correlation meters. When you
choose to display the Aux Display, you can choose to display a Phase display (also known as Lissajous) or a Surround
display. The left portion of the Audio tile displays the level meters and the right portion shows the Phase or Surround display.

You must have one of the following options installed to monitor audio signals:
B QOption DS: monitors digital audio, both embedded and AES/EBU inputs.
= Qption AD: monitors analog audio formats and all the digital audio formats included in Option DS.

= QOption DD: monitors and decodes Dolby Digital audio (AC-3) plus the analog and digital audio formats included in
Option AD.

B Option DDE: monitors and decodes Dolby E plus all the audio formats included in Option DD.
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Display Elements

Level meters Phase display

Meter ballistics
readout

Peak held
indicator

Peak level
indicator

Test level
indicator

Level meter
scale and units

Level meter
labels

Phase corre
meters

Element Descriptions
Element
Level meters

Aux Display

Audio source

Level meter labels

Level meter ballistics readouts
Axes for phase display

Phase correlation meters

Test level and Peak program level indicators

66

Audio source

Selected
phase pair

Axes for
phase display

Headphone volume
adjust and source
indicator

lation In-bar warning Correlation meter
messages for selected pair

Description
Indicate the amplitude of selected audio channels.

Shows either a plot of one channel versus the other in a pair or plot of
surround channels.

The selected audio input.

Identifies the signal in each meter bar.

Displays the selected dynamic response characteristic.
Shows the orientation of the two audio signals.

Displays phase correlation between the two channels of each appropriate
pair. Located under the bars for the same channels. Duplicated under the
Phase display. Has configuration response time.

Diamond-shaped markers between the level bars that indicate the
configurable limits set up for the display. Above the Test level the bar
displays in a yellow color. Above the Peak level the bar displays in a Red
color. Test level is also known as Reference level or Line-up level.
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Element Description

Level meter scale and units By default, the zero dB mark is at digital full scale, and units are in dB
relative to full scale (dBFS). You may also set the 0 dB mark to either the
Peak Program level or the Test level.

Above-bar Warning Messages

The waveform monitor displays warning messages above the level meter bars. The warning messages that can appear
above the bars are shown below.

CLIP. The number of consecutive samples is at or exceeds the # Samples for Clip setting.

OVER. The signal has been at or above the specified Over Level for a time exceeding the Duration for Over setting.

In-bar Warning Messages

The waveform monitor displays warning messages within the level meter bars. The warning messages that can appear are
shown below in order of priority.

UNLOCKED. The instrument is not locked to an incoming signal on the indicated input channel. Data cannot be decoded
and all data and other errors are ignored. This means that if an AES input is selected, nothing recognizable is present on
the input, or if embedded audio is selected, the VIDEO input is unrecognizable.

AES PARITY. The incoming subframe does not have even parity as specified by the digital audio standards. The data
sample is unreliable and is ignored. The level meters and Lissajous display treat the sample as a zero sample.

AES CRC ERROR. The CRC code in the AES channel status packet is incorrect. Sometimes the CRC code is set to zero,
indicating that the signal is missing; when this is the case, this message is not displayed.

MUTE. The number of consecutive all-zero samples is at or exceed the # Samples for Mute setting.
SILENCE. The signal has been at or below the specified Silence Level for a time exceeding the Duration for Silence setting.
DISABLED. Disabled can appear for three reasons:

= Analog audio is selected as the bar source, which causes bars 7 and 8 to display “DISABLED" because there are
only 6 analog inputs.

®  Embedded audio is selected as the bar source when Composite video is selected as the video input. There is no
embedded audio in composite, so all of the bars will display “DISABLED.”

= If the currently selected audio source’s Bar to Input Map does not have all of the bars mapped to inputs, any bars
that are unmapped will display “DISABLED.”
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AES V BIT. Indicates that the Validity bit is set high for one or more data samples. In the AES/EBU standard, a set validity
bit indicates that the sample is not suitable for conversion to audio. By default, the level meter bars and Lissajous display
treat the affected samples as zero samples.

Audio Menu

The Audio menu enables you to select the audio input source and specify whether or not the signal phase is displayed
(Aux Display). If the signal phase is displayed, you can also specify the style of the phase display and the pair of inputs
that is shown in the phase display.

To display the Audio:
B Press the AUDIO button to display the menu.

To select the source for the Audio display, select Audio Input in the menu and select a source. The number of available
sources depends on which audio option is installed. Choosing any given input will make that audio the monitored signal

regardless of which video input is active. Alternatively, you can choose Follows video to enable the mapping that allows
changing the audio source as the video input selection is changed.

NOTE. Use the Audio Settings menu to select the mapping of input to bar, the meter type, and the Follows video mapping of
audio to video.

The Audio menu also provides two pictorial displays that allow you to monitor the signal. Audio phase displays include phase
correlation meters, a flexible Lissajous display (for any pair of channels), and a multiple-channel “Surround Sound” display
that shows audio levels (weighted or un-weighted), total sound volume, phantom source locations, and the dominant

sound position.

To add a phase display to the audio tile, select Aux Display in the Audio menu. From the Aux Display submenu, you
select whether a phase display is shown or not.

To choose the format of the Aux Display, select between the following two entries in the submenu:

B Phase: The Phase display is a plot of one channel against another on an orthogonal pair of axes. The Phase display
can be displayed in two styles: Soundstage style which plots the two channels at 45 degree angles, with the mono
combination appearing on the vertical axis-like a left-right image in a studio and X-Y style which plots left-channel data on
the vertical axis and right channel data on the horizontal axis, emulating the X-Y display of an oscilloscope.

B Surround: The Surround display enables you to monitor relative loudness of the individual elements rendered in a
surround-sound listening environment. (See page 120, Surround Display Elements.)
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To choose the pair of inputs that is displayed in the Phase display, select Phase Pair and select which meter bar pair you
want displayed in the Phase display. If you select Bars Flexible Pair for the Phase Pair, you can use the FlexPhase Ch A
and FlexPhase B soft keys to specify any combination of meter bars to be displayed in the Phase display.

Lightning Display

Pressing the MAIN button calls up the Main pop-up menu. From the Main pop-up menu, you can select the Lightning
display under the Measure heading. The Lightning display is a measurement method that allows for the evaluation of the
luma signal gain and for making chroma/luma gain comparisons. It can also provide simple indication of inter-channel
timing errors indicated by a bowing in the trace between the green-magenta transition. The display is created by plotting
luminance versus B-Y in the upper half of the display and inverted luminance versus R-Y in the lower half of the display. The
bright dot in the center of the screen is the luminance blanking level. The points above and below this show the plots of

the different color components based on their signal amplitude. The Lightning display requires a color bar test signal be
used. However, since most programs have leaders of color bars for setup, you can use the Lightning display to check a
program during the leader section.

Display Elements:
1. V Gain: The vertical gain.
2. H Gain: Horizontal Gain

3. Line: The line selected for display.
Appears only in Line Select mode.

NOTE. To change the settings for either
Veertical or Horizontal gain, touch the gain
readouts and then adjust their values using
the large knob.

Lightning Menu

The Lightning menu allows you to set the bar targets to either 75% or 100%.
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Diamond Display

Pressing the MAIN button calls up the Main pop-up menu. From the Main pop-up menu, you can select the Diamond display
under the Gamut heading. The Diamond display shows Gamut violations of the SDI input if translated to RGB color space.

Display Elements:

1. High threshold: Shows the level above
which RGB components are considered
too large and out of gamut. Signals
above this level will trigger an error/alarm
if the number of pixels in error exceeds
the Area setting.

2. Low threshold: Shows the level below
which RGB components are considered
too small and out of gamut. Signals
below this level will trigger an error/alarm
if the number of pixels in error exceeds
the Area setting.

3. Area - Specifies the percentage of the
total image pixels (up to 10%) that can
be outside the current gamut limits, yet
not be reported as a gamut error.

4. Threshold indicators: indicates the
threshold settings using blue dashed
lines.

NOTE. To change the threshold settings,
touch the threshold readouts and then adjust
their values using the large knob.

If the signal appears outside the boundary shown by the blue dashed lines, then the signal is violating the limits that are set.
If alarms have been enabled, then gamut violations will be reported when the signals falls outside the boundaries shown by
the blue lines if the number of pixels in error exceeds the Area threshold.

Diamond Menu

The Diamond menu enables you to reset the threshold limits to two default settings.
Default Limits: Tek RGB. Resets limits to factory defaults.

Default Limits: EBU-103 RGB. Resets the limit thresholds to the values recommended in the EBU R103--2000
specification.
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Arrowhead Display

Pressing the MAIN button calls up the Main pop-up menu. From the Main pop-up menu, you can select the Arrowhead
display under the Gamut heading. The Arrowhead display is used to show out-ot-gamut conditions in composite color space,
without requiring a composite encoder. The Arrowhead display plots luma on the vertical axis, with blanking at the lower-left
corner of the arrow. The magnitude of the chroma subcarrier at each luma level is plotted on the horizontal axis, with zero
subcarrier at the left edge of the arrow. The upper sloping line forms a graticule indicating total luma + subcarrier amplitudes.
The lower sloping graticule indicates luma+subcarrier extending toward sync tip (maximum transmitter power).

Display Elements:

1. Y High threshold: Shows the level
above which the Luminance value is
considered too large and out of gamut.
Signals above this level will trigger an
error/alarm if the number of pixels in
error exceeds the Y Area setting.

2. Y Low threshold: Shows the level
below which the Luminance value is
considered too small and out of gamut.
Signals below this level will trigger an
error/alarm if the number of pixels in
error exceeds the Y Area setting.

3. Y Area - Specifies the percentage of the
total image pixels (up to 10%) that can
be outside the current Luma limits, yet
not be reported as an error.

4. Y + C High threshold: Shows the level |
above which the Luma + Chroma value
is considered too large and out of gamut. @ @ @ @ @
Signals above this level will trigger an

error/alarm if the number of pixels in
error exceeds the Y + C Area setting.

5. Y + C Low threshold: Shows the level
below which the Luma + Chroma value
is considered too small and out of gamut.
Signals below this level will trigger an
error/alarm if the number of pixels in
error exceeds the Y + C Area setting.

6. Y+ C Area - Specifies the percentage of
the total image pixels (up to 10%) that
can be outside the current gamut limits,
yet not be reported as an error.

7. Threshold indicators: indicates the
threshold settings using blue dashed
lines.
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If the signal appears outside the boundary shown by the blue dashed lines, then the signal is violating the limits that are set.
If alarms have been enabled, then gamut violations will be reported when the signals falls outside the boundaries shown by

the blue lines if the number of pixels in error exceeds the Area threshold.

Arrowhead Menu

The Arrowhead menu enables you to reset the threshold limits to a default setting.

Default Limits: EBU-103 Luma. Resets the luma thresholds to the values recommended in the EBU R103-2000
specification.

NOTE. If you need to reset the Y+C limits to their factory default values, you must perform a factory reset. To do this, press

the PRESETS button, touch Settings, touch Recall Preset and select Factory from the Recall menu.

Timing Display

The Timing display is a Tektronix proprietary display that simplifies measuring the timing difference between two signals.

72

Display Elements:

1.

Input Signal Indicator: A single !
circle representing timing of input signal
relative to the reference.

Reference Indicator: A cross-hair
indictor centered in the display
represents the reference signal.

Vertical Offset: The timing difference
between the reference and input signal.

Horizontal Offset: The timing difference
between the reference and input signal.

Relative to: Indicates the chosen zero
point for the timing display. 2

Circle will be in the center when input

Rel. to
Rear Panel

Rel. to
Saved Offset

Embxd: PFFP PPPP PFPP PPPP

Vertical Of fset:

75 lines advanced

Horizontal Offset:

7.778 us delayed

Rear Panel

1880-02C

More complex timing relationships display multiple circles. (See page 73, Timing Displays for Simple Versus Complex Timing.)

Rear Panel is the default setting, in which offset is shown as zero when the input and reference are at the same timing at the rear panel of the
waveform monitor. If you select Saved Offset, you can save the timing from one signal, and then display the timing relative to that saved offset.

Quick Start User Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



How to Operate Your Instrument

Timing Menu

The Timing menu enables you to save a timing setting to compare with another signal and specify the zero point of the
timing display.

To save the timing of the current input as an offset to the timing display, use the Save Offset soft key. The current timing
becomes the zero point for the saved offset mode of the timing display. This applies to both the cross-hair target in the
middle of the display and the numeric readouts.

NOTE. You cannot save the timing offset if either the input or reference is missing or unlocked. You also cannot save a
reference when in internal mode. Saving an offset in these conditions would lead to misleading results so it is not allowed
by the instrument.

Save Offset allows you to measure the timing between inputs or to match multiple signals. To select the definition for the
zero timing offset, select one of the following:

m Rel. to Rear Panel which means that the timing offset will be shown as zero when the two signals are timed down at
the rear of the waveform monitor.

E Rel. to Saved Offset which means that the timing will be shown as zero offset when the input signal matches the timing
of the signal that was present when the offset was saved using the Save Offset menu entry.

This selection changes both the numeric readouts and the target in the middle of the timing display.

Timing Displays for Simple Versus Complex Timing

The number of circles, with each representing Hon May 15 51549 o
a time offset, varies with the complexity
of the timing between the reference and
input signals. If you are timing input signals
with rates that are integer multiples of the
reference rates, the instrument can measure
the timing deterministically and displays the
relationship as one circle (offset) relative
crosshair (reference as is shown).

Such cases include timing an NTSC input
(multiplier of 1) or a 525 SDI input whose
frame time is 33.36 ms (multiplier of 2),
against an NTSC reference, which has a
frame time of 66.73 ms.

Input Timing Relative to Reference

Vertical Offset:

Relative to:

Rear Panel

Circle will be in the center when input

Rel. to Rel. to
Rear Panel Saved Offsat

Quick Start User Manual 73

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



How to Operate Your Instrument

74

If you time input rates that are not

integer multiples of the reference rates,

the instrument cannot measure the

timing deterministically, so it displays the
relationships as several circles. Each

circle represents a possible timing offset
measurement relative to the reference
cross-hair. Display emphasis is given the
circle that times closest to zero offset and the
numerical readouts track this pair.
Nondeterministic cases include timing of slow
rate inputs against fast frame-rate references
or when timing video against film rates.

Circle will be in the

Rear pane |

Rel. to
Saved Offsat

Input Timing Relative to Reference

Yertical Offset:

45 lines delayed

Horizontal O fsel:

7.792 ns delayed

Relative to:

Rear Panel

er when inpnt
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Bowtie Display

Pressing the MAIN button calls up the Main pop-up menu. From the Main pop-up menu, you can select the Bowtie
display under the Measure heading. The Bowtie display evaluates the relative amplitude and timing between the three
video channels.

The Bowtie display requires a special test signal to be sent from the monitored source. The Tektronix TG2000 Signal
Generation Platform can produce an SD Bowtie test signal with 20 ns time marks, which aid in signal evaluation. The signal
is a 500 kHz sine wave on CH 1 (luminance) and 502 kHz sine waves on CH 2 (Pb) and CH 3 (Pr). For HD, the TG2000 can
produce an test signal with 1 ns markers. The signal is a 2.5 MHz sine wave on CH 1 (luminance) and 2.502 MHz sine
waves on CH 2 (Pb) and CH 3 (Pr).

Elements of the Bowtie display: ] hu May 18 19:4242 =

1. V Gain: The vertical gain. Touch the
readout and use the knob to adjust.

2. H Gain: Horizontal Gain. Touch the
readout and use the knob to adjust.
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DataList Status Display

Pressing the MAIN button calls up the Main pop-up menu. From the Main pop-up menu, you can select the DataList display
under the Measure heading. The Data Display mode shows the actual SD or HD input data without any interpolation. The

DataList display shows the signal data in two formats: as a trace and as data. The trace form is shown on the left portion of
the display and the data form is show on the right portion of the display.
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Display Elements:

1.

Video / Data: The waveform monitor
provides two modes for representing

signal data in the trace portion: Video
and Data.

Video Mode: Shows the data like the
video YPbPr display in waveform mode,
but without interpolation. The Y, Cb, and
Cr traces are offset vertically to separate
them, but are aligned temporally. Since
Cb and Cr have half the data rate of Y,
the samples appear twice as long. Use
the Select Channels soft key to turn off
individual components of the display.

Data Mode (SD): Shows the data in the
same sequence as it occurs in the serial
domain. You see a sample of Y, then
of Ch, then of Y’ (Y prime), and then of
Cr. Then the sequence repeats. The Y
sample is the co-sited sample, and the
Y’ sample is the isolated luma sample.

Data Mode (HD): Splits the serial data
into a Y channel and a multiplexed Ch/Cr
channel. The intent is to show the data
in the same orientation as it occurs in the
serial domain, even though it is displayed
as 8 or 10 hit values.

Traces: In Video mode, you can select
which traces to view.

Readout Format: Select the format of
the data readout.

Line / Word: Touch either readout to use
the large knob to select the line or word
to be viewed. Press the SELECT knob to
toggle control between Line and Word.

Video Traces Readout Fmt
[YCbCr] Hex

18904125

® @

Different fields of the data stream are shown in different colors:

B Green - Active video data.

Readout Fmt Readout Fmt

Decimal Binary
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E  Gray - Data in horizontal or vertical blanking intervals.
®  White - EAV and SAV packets; other reserved values such as the XYZ word.
®  VYellow - Data outside the nominal allowed values.

B Red - Data with illegal values.

ANC Data Display

Pressing the MAIN button calls up the Main pop-up menu. From the Main pop-up menu, you can select the ANC Display
display under the Measure heading. The ANC Data Display shows the raw (undecoded) data words in the selected ancillary
data packets. The ancillary data is shown only in hexadecimal format. Since the display is updated at approximately
two-second intervals, rapid data changes cannot be detected.

Use the large knob and the Select button to
enter the DID and/or SDID values for the type
of ancillary data packet to be monitored. You AN e D)

can also touch the readouts on the screen to £0D0 2 SsbiDo B
select either DID or SDID for control using s S : Should be:
the large knob. DID and SDID values have ' LIRS '

the following characteristics: 000 016 032

B DID and SDID Values range between
0x01 and Oxff.

B For DID values in the range 0x00 -- OX7F
(Type 2 packets), the SDID values are
used.

= For DID values in the range 0x80 -- OXFF
(Type 1 packets), there are no SDID
values used (the SDID soft key is grayed
out).
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Status Displays

Status displays are text displays that show signal status. You can view current alarms and errors (those occurring now and
within the last few seconds), a history of errors and alarms (up to 10,000 entries), video or audio error statistics, and Dolby
audio status. You can display a different Status display type in all four tiles at once. Pressing the STATUS button calls up

the last Status display shown in the selected tile and displays the Status menu.
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Status Display Types

Alarm Status: Shows the status of all alarms
the instrument is set to monitor. The status
of an alarm is displayed in different colors:

®  Gray - The alarm is not enabled for
reporting.

B Red - The alarm is occurring now.

®m  Yellow - The alarm is not occurring now,
but has occurred within the last five
seconds.

B Green - The alarm is not occurring and
has not occurred within the last five
seconds.

ARIB Display: Decodes several types of
ARIB data. You select the type of ARIB
format to decode from the ARIB menu.

Wed May 10 163819
10 o

Alarm Status

Status Additional Information

Detected 5251 5

h Error
th Error

ARIB TR

Limes
Ch

ARIB ARIB ARIB ARIB
B.39 B.37 B.35 TR-8.23 (1)

ARIB
TR-B.23 (2)
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Auxiliary Data Status: Displays detailed Tue 4 7 o
information about the auxiliary data ==
embedded in the video signal. P L

Closed Caption Type:

m  Closed Caption Type: Displays the
format and transport service of the
detected closed caption data. “None s
Detected” is displayed when there is no [ransmission Signal dentifier; Absent
closed caption data present.

B V-Chip Rating: Displays V-Chip rating.
“None” is displayed when there is no
V-Chip rating data present.

m CC Services: When closed caption data
is detected, the closed caption service(s)
being used are listed.

B Ancillary Data Present: “Present”
is displayed when ancillary data is
detected. “None” is displayed when
there is no ancillary data present.

®  Transmission Signal Identifier:
Indicates whether the TSID is present in
the SDI stream. If missing, "Absent" will
display; otherwise, the TSID is displayed
as a hexadecimal number.

Dolby Status - Option DDE display shown o
with Dolby E source. T
Dalby Audio Status Program: 1
Tektronix

ht Bit:
tstream:

Lt
Lo/Ro Surrnd Mi
Surround EX Mod
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Dolby Status - Option DDE display shown
with Dolby D source.

Dolby Audio Stalus Stream: Aulo

Dolby Status - Option DD display shown
with Dolby D source.

Dolby Audio Stalus Stream: Aulo

SMPTE Timecode: O0:00:00:00
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Video Session: Shows immediate status in
the upper portion of the display and shows
statistical overview of the entire session on

the lower portion of the display. Statistics are nput SRt
controlled by the Run/Stop and Reset soft il o Auto 1080159.94
keys. -

Status

Error Log: Shows error over time. For
errors to appear, Alarms must be enabled
for logging in the Main>Config>Alarm Setup
menu. The soft keys in the menu are used : e
to navigate through the log. The error log is proniu s
limited to 10,000 entries. SDI A

Slatus

Quick Start User Manual
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Audio Session: Shows immediate status in
the upper portion of the display and shows
statistical overview of the entire session on Audio Session
the lower portion of the display. Statistics are : ;
controlled by the Run/Stop and Reset soft
keys.

Smpl Rate

Changed sinc

Eye Display

Pressing the MAIN button calls up the Main pop-up menu. From the Main pop-up menu, you can select the Eye display
under the Eye/Phy heading. The Eye pattern display presents a voltage-versus-time waveform of the input serial signal.
This trace is composed of multiple samples of the SD or HD serial bit stream.

Depending on the options you have purchased, the waveform monitor supports checking, verification, and monitoring of the
physical layer of SDI signals connected to its SDI inputs in the following ways:

= Option EYE. If present, the Eye option adds support for eye pattern monitoring of the physical layer of video signals. The
Eye display includes readouts for P-P jitter, cable length and cable loss, and source level.

= Option PHY. The Phy option adds support for eye pattern monitoring of the physical layer of video signals and includes
support for jitter waveform display. Additional measurements included with this option are amplitude, rise time, fall
time, and rise-fall time difference.
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The Eye display can be set to display eye
measurements and limits.

1. Jitter Thermometer: The Jitter
Thermometer is a visual indicator of the
jitter amplitude. The Jitter Thermometer
uses a colored bar to indicate the
relationship of the jitter measurement to
the Jitter Amplitude limit (which is user

adjustable).
Fall Min: 4 5 1 Ampl Min
2. Limits: Touch any limit readout and use Fall Max: 1500 ps unch Ampl Max:
the knob to adjust the limit. Select Show Delta

Limits from the Settings menu to display
these values. Option Eye has includes
some of these limits; Option Phy includes
additional limits.

3. V Gain & H Mag: Adjust the vertical gain
and horizontal magnification with these
touchable readouts.

[1 Line]

4. Eye parameter measurements: @ o
Option Phy adds on-screen display of
eye and jitter measurements. Option
Eye has includes some of these
measurements; Option Phy includes
additional measurements.

5. Line Select: When in Line Select mode,
use the knob to select which line is being
viewed.
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Jitter Display

Pressing the MAIN button calls up the Main pop-up menu. From the Main pop-up menu, you can select the Jitter display
under the Eye/Phy heading. The Jitter display presents a Unit Interval-versus-time waveform of the input serial signal. This
trace is composed of multiple samples of the SD or HD serial bit stream.
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To view the Jitter display, you must have Option Phy installed.

The Jitter display can be set to display
measurements and limits.

1.

Jitter gauge: Augment the jitter readouts
with an easy-to-read visual indicator.

Limits: Touch any limit readout and use
the knob to adjust the limit. Select Show
Limits from the Settings menu to display
these values.

V Gain & H Mag: Adjust the vertical gain
and horizontal magnification with these
labels.

Eye and Jitter measurements: Select
Show Measure from the Settings menu
to display these values.

Line: When in Line Select mode, use the
knob to select which line is being viewed.

Jtter HPE | Sweep |
Cursors

1880027
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The SDI Status display shows the current status of the SDI signal. This display shows both the Jitterl and Jitter2
thermometers. Additionally, a Cable Loss thermometer indicates the signal loss due to cable length. Use the Settings menu
in the Eye display to configure the instrument for the cable type and length of your installation. With Option Phy installed, the
SDI Status Display also shows the eye amplitude, eye rise time, eye fall time, and eye rise-fall delta measurement values. To

view the SDI Status display, the instrument must have Option Eye or Phy installed.

There are two Jitter Thermometers in the SDI Status display because there are two independent clock recovery circuits in the
instrument and each circuit can be set to a different bandwidth. Note that the Eye and the Jitter displays share these two
circuits. The upper two tiles use clock recovery circuit one, and the lower two tiles use clock recovery circuit two. This means
that any combination of Eye and Jitter displays in the top two tiles will have the same bandwidth, but any combination of eye
and jitter in the left or right two tiles can have any two bandwidths from the list of possible choices.

Elements of the SDI Status Display:

1. Jitter1 and Jitter2 thermometers and
readouts: The Jitter Thermometer uses
a colored bar to indicate the relationship
of the jitter measurement to the Jitter
Amplitude limit (which is user adjustable
from the Eye or Jitter display).

2. Cable Loss Thermometer and
readouts: The Cable Loss Thermometer
works just like the Jitter Thermometer,
using color to indicate the relationship of
the measurement to the Cable Loss limit
(which is user adjustable from the Eye or
Jitter display).

3. Eye Measurements: With Option Phy
installed, a set of eye measurements
are displayed below the Cable Loss
measurements.

Quick Start User Manual

Jitterl HPF:
P-F:

Jitter2 HPF:

5D Status
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Monitoring the SDI Physical Layer

With Options Eye and Phy, the waveform monitor supports the checking, verification, and monitoring of the SDI physical
layer in the following ways:

= Option Eye. If present, this option adds support for eye pattern monitoring of the physical layer of video signals.
WFM6100 instruments display eye patterns for only SD signals. WFM7100 instruments display eye patterns for both HD
and SD signals, when the options are installed.

= QOption PHY. If present, this option includes the Option Eye features and adds automatic eye measurements and a jitter
waveform to aid the monitoring of the SDI physical layer. WFM6100 instruments display jitter waveforms for only SD
signals. WFM7100 instruments display jitter waveforms for both HD and SD signals, when the options are installed.

With Options Eye and PHY installed, you can use the following display modes to monitor the SDI physical layer:

®  Eye Display. On this display, you can use the voltage and time measurement cursors and their readouts to monitor
amplitude and timing measurements on the Eye waveform. A jitter thermometer and readout displays the jitter
magnitude. You can set the high-pass filter to allow measurement of different jitter types (timing and alignment). The jitter
thermometer graphically relates the jitter measurement to the alarm limits.

= Jitter Display. On this display, you can view additional time-domain information, such as that listed below, that is
useful in separating sources of jitter, whether they are within a single circuit on a circuit board, or from various pieces
of equipment in a system.

= Jitter components that are synchronous or nearly synchronous to video line or frame. These appear as stationary or
near-stationary artifacts in line or field sweeps.

= The wave shape of the jitter as modified by the high-pass filter setting.

B SDI Status Display. This display shows both the Jitterl and Jitter2 thermometers described above. Additionally, a Cable
Loss thermometer indicates the signal loss due to cable length. Use the Eye Settings menu to configure the instrument
for the cable type and allowed length. With Option Phy installed, the SDI Status Display also shows the eye amplitude,
eye rise time, eye fall time, and eye rise-fall delta measurement values.

To Configure the Physical Layer Settings

Before you use Eye display to monitor the SDI physical layer, you should configure the eye and physical layer settings,
as described on the following pages. The eye and physical layer settings are initially set to FACTORY defaults. (See
page 36, To Rename a Preset or Group.)

Displaying the Eye Measurement Menu

The following procedures require that you have enabled the Eye measurement, and are displaying the Eye soft key menu
items.

1. Press the Main front-panel button.
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2. Touch the Eye soft key. The instrument
displays the Eye soft key menu items.

Cursors

Jitter HPF ‘ Sweep |
[10 Hz] [1 Line]

Setting the Cable Type

1. Touch the Settings soft key. (See [ Show Setto
page 86, Displaying the Eye Setings | Settings Visas | SHPTE Links
Measurement Menu.) '

2. Touch the Cable Type soft key.

3. Select the best match for the type of Close = == = e
cable connecting the SDI signal you are Cable Type | g : :
measuring.

4. Touch the Close Cable Type and Close
Settings soft keys.
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Usage Note

Most serial receivers specify cable accommodation for 8281 or 1694A. Even if you use a different cable, you can use the
8281 or 1694A setting and evaluate the loss as if it were that cable type. This allows you to compare the specification for
the receiver regardless of the actual cable type in use.

If you need to measure launch amplitude or physical length, you must set the cable type to the actual cable used.

Setting the Eye Type

1. Touch the Eye Type soft key. T Equalized Eye
(See page 86, Displaying the Eye settings *[E,IT f::T‘F,' 4I. -
Measurement Menu.)

2. Select one of the following:

m  Eye. The Eye display shows the SDI
input signal directly.

m  Equalized Eye. The Eye display shows
the SDI input signal after it has passed
through the internal cable equalizer and
comparator.

3. Touch the Close Eye Type soft key.

Setting the Jitter High Pass Filter

1. Touch the Jitter HPF soft key and select e
a high-pass filter value. (See page 86, Jitter HPF
Displaying the Eye Measurement Menu.)

NOTE. Timing sets the filter value to 10 Hz.
Alignment sets the filter value to 1 kHz for
SD or 100 kHz for HD.

Timing Alignment

2. Touch the Close Jitter HPF soft key.

Setting the SMPTE 259/292 Alarm Thresholds

1. Touch the Settings soft key. (See [ Close Shon = Setn Bypass | Cable Type
page 86, Displaying the Eye ek RIS Meas St I Pty || S ]
Measurement Menu.) ' '
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Monitoring the SDI Physical Layer

2. To reset both the SMPTE 259 (SD)
and SMPTE 292 (HD) monitoring alarm
thresholds back to the factory-default SMPTE Limits
values, touch the Set to SMPTE259/292
Limits soft key.

Setting the SMPTE limits also sets both
clock recovery circuits to measure both
timing and alignment jitter. This can be
seen on the SDI Status display.

3. To set individual threshold limits, touch
the Show Limits soft key (in the Settings Show Limits
submenu) to enable displaying of the

limit values. Which threshold limits
are displayed depends on the installed
options.

Set to

4. Touch the limit value to set and use the
general-purpose knob to change the
value.

NOTE. You can use the SELECT front-panel
button to sequentially step through and
select the threshold limit values. ~ Rise Max; 1500 ps  * Cable Loss Max: 2.0 dB

2 Fall Min: 400 ps O Launch Ampl Min: 720 mv

C Ampl Max: 880 mV
® Rise Min; 400. ps O Cable Len Max: 200 m

T Fall Max: 1500 ps O Launch Ampl Max: 880 mV
C Delta Maxi 500 ps

5. Touch the Close Settings soft key.

Setting the Equalizer Bypass

1. Touch the Settings soft key. (See | [ B Wi %P Cable Type
page 86’ D,Splaymg the Eye Settings Settings Measure | | 5I-1[-"TE Limits [8281]

Measurement Menu.)

I 1=lxd 1

Quick Start User Manual 89

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Monitoring the SDI Physical Layer
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2. Touch the Bypass Equalizer soft key to

toggle the setting on or off:

On. Bypass the equalizer when the
waveform monitor is connected to a
signal with a short length of cable
to minimize the jitter contributed by
the internal equalizer. This setting is
generally used only for very low-jitter
signals.

Off. Enables the equalizer, which
enables operation with typical cable
lengths and reduces jitter due to cable

effects. Use this setting for most signals.

CAUTION. If the equalizer is left in bypass
mode, the waveform monitor will not work
with cables more than a few meters long.
This applies to all SDI displays.

3. Touch the Close Settings soft key.

To Configure Physical Layer Alarms

Press the Main front-panel button.

Touch the Config soft key.

Touch the Alarm Setup soft key to open

the alarm setup controls.

Bypass

Equalizer

Exit
Alarm Setup

Video Content

Composite Input

General

Video Format

SDI Input

General Audio

Readouts & | _ .
Closed Caption | Alarm Setup
Brightups

Enable

Set All Alarms to This Mask Alarms

AES and Embedded
Embedded Audio Specific
Dolby Specific
Closed Captions/Metadata
ARIB Specific

Physical Layer
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4. Touch the Enable Alarms soft key to
turn on or off all limit alarms. When
Enable Alarms is turned off, no alarms
are reported: this function is useful as
a global mute in the event of multiple
alarms that occur at the same time.

| Enable
Alarms

5. To set the same alarm notification types
for any alarm error condition, touch .
the Set All Alarms to This Mask soft Set All Alarms to This Mask
key. The instrument displays the alarm
notification types. Select one or more
alarm notification types. For a description
of the alarm notification types, access
the Online help for the Alarm Setup soft
key (display the Config menu, touch the
Online Help soft key, and then touch the
Alarm Setup soft key).

6. To set individual limit alarms for specific
error conditions, touch the soft key for
the appropriate measurement category.
The instrument displays the available
error conditions that can trigger an alarm,
and the alarm notification types.

7. Select the alarm notification types for
one or more error conditions.

Tetfleon log  Beep  SNMP  GC

501 Input Missing [m] ] [m] [w] ]

8. Touch the Save and Close soft key to e g g S g g
save the alarm settings and return to FF CRC Alarm O o o o o
the previous screen. Touch the Cancel nblamin SR g g g g g
and Close to cancel changes to the  Chan CRC Evror O o o o o
alarm settings and return to the previous [ Anc Checkem Ere (550 AN ([ [
€ Anc Checksum Emor [m] D D (m] O

screen. ¥ Anc Parity Error O 0 =] O ]
£ Anc Parity Errar O 0 O O O

(o) [ [ [

SMPTE 352M Missing

9. Touch the Exit Alarm Setup soft key to
close the alarm setup screen and return
to the instrument display.

Quick Start User Manual 91

Test Equipment Depot - 8Uts&1 7egugipgy ooyl aShimtiftbutgtiesationi-sseranaed s 888) 8FARUREE bB8\RBONIII@stEquipmentDepot.com



Monitoring the SDI Physical Layer

To Take Eye Measurements

After you have configured the instrument for Eye measurements, you can use the cursors to take manual waveform
measurements, or you can use the automatic eye measurements function (Option Phy only).

To Set Up for Eye Measurements

1. Configure the instrument to monitor the
SDI physical layer. (See page 86, To
Configure the Physical Layer Settings.)

2. Connect a serial video-signal to the
instrument using a 75 Q cable of two
meters or less in length. Use high-quality,
low-loss coaxial cable, such as Belden
1694A.

3. Press the MAIN front-panel button.

4. Touch the Eye soft key to display the
Eye soft key menu.

The procedures on the following pages describe how to take manual measurements of the Eye waveform. If Option Phy is
installed, the instrument can also take automatic eye measurements.

NOTE. If you use the measurement cursors to measure the eye waveform, you may measure a different result than that
shown in the automatic eye measurements readout. This is because the automatic amplitude measurement uses histograms
in order to be minimally affected by overshoot, ringing and noise on the signal. Similarly, the automatic rise time and fall time
measurements use histograms to find the centers of the distributions of 20% and 80% crossings. The difference between
manual and automatic measurements is usually insignificant for clean, symmetrical signals.

To Manually Measure Eye Amplitude

1. Perform the initial setup for Eye
measurements. (See page 92, To Set
Up for Eye Measurements.)

2. Touch the Cursors soft key. The Close Cursor
instrument displays the cursors Cursors Show Volt =% ShowTime | dependent | To Center

submenu.

3. Select the Show Volt soft key to enable
display of the voltage cursors. Voltage
cursor V1 is selected by default.
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4. Use the general-purpose knob to position
cursor V1 at the top part of the waveform,
ignoring any overshoot or undershoot on
the rising or falling edges.

5. Press the SELECT front-panel button to
select voltage cursor V2.

6. Use the general-purpose knob to position
the second voltage cursor at the bottom
of the waveform, ignoring any overshoot
or undershoot on the rising or falling
edges.

7. The cursor Delta readout displays the
amplitude of the eye waveform.

NOTE. Signal-source amplitudes outside of
1£10% of 800 mV p-p can degrade receiver
performance.

To Manually Measure Aberrations

1. Perform the initial setup for Eye
measurements. (See page 92, To Set
Up for Eye Measurements.)

2. Touch the Cursors soft key. The
instrument displays the cursors
submenu.

3. Select the Show Volt soft key to enable
display of the voltage cursors. Voltage
cursor V1 is selected by default.

Quick Start User Manual

Monitoring the SDI Physical Layer

1 492.0 m¥
-492.0 mV
934.0 mY

Qv1:492.0 m¥

Sy2: -504.0 mV

A

A -996.0 mV

Close Cursor
Show Volt Show Time
Cursors Independent To Center
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4,

Use the general-purpose knob to position
voltage cursor V1 at the peak of the
overshoot at the top horizontal part of
the waveform.

Select cursor V2 and use the
general-purpose knob to position

the voltage cursor V2 at the bottom of
the top line of the waveform. Include
any ringing (the oscillation following
overshoot) in the measurement.
Essentially, you are measuring the
thickness of the top line of the waveform.

The cursor Delta readout displays the
amplitude of the aberration.

Perform the same voltage-cursor
measurement on the bottom line
thickness, including any undershoot and
ringing.

NOTE. Aberrations at the top or bottom line
of the waveform should not exceed 10% of
the signal amplitude. Automatic equalizer
circuits in receivers may be sensitive to
larger aberrations.

02 < HMag:x1.00

O y1: 492.0 mV

& y2: 452,0 mv

To Manually Measure Rise Time Using Variable Gain

1.

Perform the initial setup for Eye
measurements. (See page 92, To Set
Up for Eye Measurements.)

Press the MAG/GAIN front-panel button.

Default Vert Gain
Mag/Gain

Fixed Gain
%5.00

Quick Start User Manual
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10.
1.

Touch the Vert Var Gain Enable soft key
to enable variable gain adjustment, and
use the general-purpose knob to set the
waveform height to 10 major graticule
divisions.

Use the VERT knob to position the top
and bottom of the waveform on graticule
lines.

Press the MAIN front-panel button.

Touch the Eye soft key.

Touch the Cursors soft key. The
instrument displays the cursors
submenu.

Select the Show Timing soft key to
enable display of the voltage cursors.
Timing cursor T1 is selected by default.

Use the general-purpose knob to position
timing cursor T1 at the crossing of the
rising edge of the Eye waveform and the
graticule line two divisions above the
bottom of the waveform.

Select timing cursor T2.

Use the general-purpose knob to position
the timing cursor T2 at the crossing of
the rising edge of the Eye waveform and
the graticule line two divisions below the
top of the waveform.

Quick Start User Manual
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Close Cursor
Show Volt Show Time
Cursors Independent To Center

-
mibd: FEFP
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12. The cursor Delta time readout displays
the 20 - 80% rise time measurement.

To Take Automatic Eye Measurements (Option Phy Only)

The following procedure describes how to take automatic measurements of the Eye waveform when Option Phy is installed.

1. Perform the initial setup for Eye
measurements. (See page 92, To Set
Up for Eye Measurements.)

2. Display the Eye measurement in
full-screen mode.

NOTE. Eye measurements are shown on
the Eye and Jitter displays only in full-screen
mode. However, the measurements are
displayed on the SDI Status display.

3. Touch the Settings soft key to display [ Cose  [m Sho m Setw ’.T Cable Type
the Settings submenu. cttings | Gl Equalizer | [8281]

4, Touch the Show Measure soft key. The
measurements are displayed on the left
side of the screen.

NOTE. If you use the measurement cursors
to measure the eye waveform, you may
measure a different result than that shown in
the automatic eye measurements readout.
This is because the automatic amplitude
measurement uses histograms in order to be
minimally affected by overshoot, ringing and
noise on the signal.

Similarly, the automatic rise time and fall time
measurements use histograms to find the
centers of the distributions of 20% and 80%
crossings. The difference between manual
and automatic measurements is usually
insignificant for clean, symmetrical signals.
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Timing a Studio

Timing a Studio

Timing a studio involves adjusting the references going to different sources so that their output feeds have the same timing
when they arrive a common point, such as a production switcher. For digital systems, the timing typically only needs to be
close, because most switchers have some tolerance to timing errors. For analog composite systems, the timing may need to
be matched within a small part of a subcarrier cycle to prevent hue shifts when switching between sources.

The waveform monitor supports multiple methods and techniques of timing a studio. All of these methods require an
external reference to the waveform monitors.

Using the Timing-Display Method

The Tektronix proprietary Timing Display (patent pending) provides an easy to use measure of the timing of an input
relative to the external reference:

The rectangular display automatically scales to match the input signal. For progressive signals the display represents
one field, for interlace signals the display represents one frame, and for composite inputs the display represents one
color frame.

The cross-hair in the center represents zero offset, and the circle represents the timing of the input signal. Lines of
advance or delay are shown as vertical displacement, while timing errors of less than one line are shown as horizontal
displacement. If the input is at the same time as the reference, then the circle will be centered on the cross-hair.

The timing offset is also shown numerically as lines and microseconds of advance or delay in the boxes at the right
side of the display.

For input and reference signals with closely related frame rates, there is only one timing relationship, so a single circle is
shown on the display to indicate the timing offset of the input signal.

For input and reference combinations with more complex relationships, multiple circles are displayed to indicate all the
possible interpretations of the timing offset, with the one that is closest to zero shown with emphasis. The numerical
readouts will correspond to the timing indicator circle with the emphasis.

The Relative to: box indicates the chosen zero point for the timing display. The default is Rear Panel. In this mode,
the offset is zero when the input and reference are at the same timing at the rear panel of the waveform monitor.
The other choice is Saved Offset. In this mode, you can save the timing from one signal and then display the timing
relative to that saved offset.

To use the Timing display to time a signal to a reference:

Select a tile in which to time the active e Do) Do Aoos ] Ay
iy} npul nput nput

input.

Apply the input signal to be timed to the
appropriate input, terminate it properly
if necessary, and then select it from the
IN/OUT menu.

Apply the house reference signal to the
external reference input.

Press IN/JOUT and then select Ext Ref
to set the reference to external mode.
(Connected to the house reference.)
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5. Press MAIN to display the Main pop-up
menu and select the Timing display for
the tile selected in step 1.

I
Embd: FFFF PPFP PPPF PPFF]

Input Timing Relative to Reference

6. If only one circle is displayed, adjust
the timing offset of the black generator Vertical Offset:
to match the timing to the external G linlew adyanond
reference. Adjust for a perfect
coincidence of the circle around the Horlzontal Offeet:
reference target (circle turns green at ALY EL
coincidence) and null values of the
vertical and horizontal timing readouts. Relative to:

Rear Panel

Circle will be in the center when input

Rel. to Rel. to
Rear Panel Saved Offsat

7. If multiple circles are displayed, the
timing is complex, and you must choose
which circle you want. The measurement
that is closest to zero offset is displayed
with emphasis and appears in the
readouts.

NOTE. For additional information on
complex timing displays, see the previous
discussion for information on this display and
its elements. (See page 73, Timing Displays
for Simple Versus Complex Timing.) Relative to:
Rear Panel

8. Repeat step 6 or 7 for any other signals.

Circle will be in the center when input

Rel. to Rel. to
Rear Panel Saved Offsat

NOTE. As you adjust timing, the circle representing the input timing may jump occasionally. This is because the color frame
detection circuit can be temporarily disrupted as the signal shifts. The jump is often a multiple of the field time. The circle
will settle back to the correct location in a second or so.

Usage Notes

B The resolution of the timing display for Composite and SD signals is one 27 MHz clock cycle or 37 ns. For HD signals, it
is one clock at 74.25 MHz, which equates to about 13.5 ns. To get the greater accuracy needed for a composite
signal, first use the timing display to get close, then use a vector display for the final burst phase alignment. Since the
waveform monitor can display both the timing display and a vector display simultaneously (each in its own tile), this
process can still be easy and quick.
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Timing a Studio

= For composite signals the definition of time aligned is obvious but for an SDI input relative to a analog reference the
situation is more complex. For the timing display, the definition of zero offset on an SDI input uses the methodology
described in SMPTE RP168. This method specifies the SDI signal will be converted to analog. The converted analog
signal is then compared to the analog reference. For the conversion a D/A converter with delay of about three
microseconds is used.

= |n the relative to rear panel mode, this three microsecond conversion delay is accounted for in the displayed offset.
In the Relative to Saved Offset mode, it has no effect.

Timing Multiple Inputs to a Router

You can also use the Relative to: function to set the offset between a master and a reference signals as the zero-point
reference for time-down applications. The Relative to: box indicates the chosen zero point for the timing display:

m  Rear Panel. In this mode (default), the offset is zero when the measured signal input and reference are at the same
timing at the reference at the instrument rear panel. This setting was used in the Timing Display Method procedure.

= Saved Offset. In this mode, you can save the timing from a master signal relative to the reference as the zero point
offset. Then route other inputs and measure relative to this saved offset.

To time the inputs to a router:

1. Apply the reference signal to the Ref
Loop.

2. Select the master input to the router and
connect it to the Composite or SDI input
as required.
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3. Press the MAIN button to display the
Main pop-up menu. Select the Timing :
display from the pop-up menu. SDI Statns

Audio Session SOI Status |

Dalby Status

Lightning

usB ) Configure
Print Config Standby
Mount User Menu

4, Touch Save Offset from the Timing

menu. m - Embd: FFFF FPFF
5. TOUCh the Rel. tO Saved Offset SOft Input Timing Relative to Reference
key 1. The timing of the first input (the
master signal) is at the center of the Vertical Offset
screen.
Horizonlal OfFsel:
Relative to:
Rear Panel
Circle will be in the center when input
Re:jl;?:ml Sslzi.ﬂt;set
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6. Remove the master input signal from the
waveform monitor and in its place, apply
another input to the router.

Im :I.:..l-.u. FFEF PPFF

Input Timing Relative to Reference

7. Adjust the sync source or studio timing of
that signal so that it matches the saved Vertical Offset
timing. When the timing matches, the
circle and cross in the display will both
be at the center of the Timing display. Horizontal Offset:

Rear Panel

Circle will be in the center when input

Rel. to Rel. to
Rear Panel Saved Offsat

11 You cannot save the timing offset if either the input or reference is missing or unlocked. You also cannot save a reference when in internal mode.
Saving an offset in these conditions would lead to misleading results so it is not allowed by the instrument.

Usage Notes

= This timing relationship between input and reference is also compatible with waveform mode. That is, if you have zero
timing on the Timing display and change from internal to external reference, the displayed waveform will not shift position.

= When timing analog composite signals, first use the Timing display to get within one clock cycle, then adjust system
phase with the Vector display. (See page 63, Vector Display.)

® |f you have an input and reference combination that requires multiple timing indicator circles, then it can be misleading
to compare timing offsets between multiple inputs. Because the timing display chooses the smallest of the possible
timing offsets, if a large timing difference exists between two inputs, then they may not be matched. This problem
will also occur using traditional timing methods unless one uses something similar to the SMPTE318 10 field flag to
identify a specific submultiple of the reference.
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Checking Chroma/Luma Delay (Lightning Display)

Checking Chroma/Luma Delay (Lightning Display)

The Lightning display can be used for interchannel timing measurement. If the color-difference signal is not coincident with
luma, the transitions between the color dots will deviate from the center mark of a delay scale. The amount deviated
represents the relative signal delay between luma and color-difference signal.

1. .Connect. a signal containing color bar &= A
information.

2. Press the IN/OUT button to display the )

IN/OUT menu.
(Pore) (prers) (wour)

X
= o 13
00 ;i’,

3. Select the input corresponding to the mmgs Digital nagnnl Anuaug Analug ’7
Connected Slgnal, Input A Input B Input A Input B

4. Select a tile.

Staty
Overlay Color Space Companents Fi
[YPLPr] [YPLPr] [Fat] [1 Line]
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Checking Chroma/Luma Delay (Lightning Display)

5. Press the MAIN button to display the
Main pop-up menu.

6. From the Main pop-up menu, touch
Lightning to display the signal in a
Lightning display.

Use

Mount

7. Press the DISPLAY button.

8. Touch the view soft key that corresponds
to the tile containing the Lightning
display.

This will display the Lightning display in
full-screen mode.

Tektronix

9. Set Bar Targets to match your input
signal.
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10. Determine where transitions intersect Green-to-Magenta transition
the delay scales and derive the timing
error in nanoseconds, as deflected from
center mark. See the following table.

B The center mark of the nine marks
spanning at each green-magenta
transition is the zero error point.

= Alignment to a mark towards black
means the color-difference signal
lags with respect to luma.

= Alignment to a mark towards white
means the color-difference signal
leads the luma signal.

sain:x1.0p  “'H Gain:x1.00

= The upper half of the display
measures the Pb to Y timing; the
bottom half measures the Prto Y
timing. Green-to-Magenta transition

Delay scale

11. You can use the V Gain and H Gain
settings (touch the readouts and use the
knob to adjust) to expand the scale of
the Lightning display to make it easier to
read the delay scale.

O Line: F1:158 (Active)

Delay scale
Deflection SD HD
0 marks Ons 0ns
+1 mark 20 ns 2 ns
+2 marks 40 ns 5ns
+3 marks ! 74 ns 13.5ns
+4 marks 2 148 ns 27 ns

1 Luma sample
2 Chroma sample
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Checking Gamut

Checking Gamut

Signals that are legal and valid in one signal representation may not be legal in another representation. Specifically, signals
that are legal in the Digital YCbCr representation may not be legal if transcoded to RGB or encoded to NTSC / PAL. Any
signal that fails this test is considered out of gamut for these color spaces.

The waveform monitor supports multiple displays and alarms to allow detecting out of gamut signals. The flexible tile
display allows you to simultaneously view several of the gamut measurements to learn which is most appropriate for a
given application. The displays are:

= Diamond for checking that SDI signals conform to legal RGB gamut space (which appears as a Split Diamond on the
WFM6100/WFM7000/WFM7100 monitors, and separates the upper and lower diamonds to show excursions below black)

m  Arrowhead for checking if an SDI signal is legal for composite color space
B Composite Waveform modes for checking both SDI and composite signals for legality in composite color space

Diamond and Arrowhead have adjustable thresholds. If the signal goes outside the area defined by the thresholds, the
signal is out of gamut. If these limits are exceeded then the waveform monitor can generate alarms if configured to do so.
For composite waveforms, the legal limit is simply the maximum level allowed for the combination of luma and chroma.
This limit depends on application. For example, a recording on a tape may be able to handle a larger signal than if
driving into a transmitter.

The waveform monitor also provides “brightups” for checking gamut. Brightups, or contrast patterns, appear on areas of the
Picture display that are out of gamut as defined by the different threshold settings. Brightups can be displayed for RGB
gamut errors, Composite gamut errors, and Luma gamut errors. To set thresholds for brightups, adjust the thresholds in the
Diamond and Arrowhead displays.

Setting up for Gamut Checks

1. .Connect. a signal containing color bar ’ @“
information.
For set up purposes, the use of a color
bar signal is suggested, but these ol
displays are useful on all signals.
2. Press the IN/OUT button to display th e = )
. Press the utton to display the
INJOUT menu. wr 69
]
Coar) m@
“no (||t

3. Select the input corresponding to the seungs | Dkl 1%"?:; ﬁ Rosbg ]W’i
n, npul nput 1 nput

signal connected.
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Checking Gamut

4. Select a tile.

Tektronix

Overlay Color Space Companents
[YPBPr] [YPLPr]

5. Press the MAIN button to display the
Main menu.

6. From the Main menu, select one of the
two gamut displays:

® Diamond - use to detect, isolate,
and correct RGB component gamut Havaform)
errors.

= Arrowhead - use to detect and correct
composite gamut errors, without
employing a composite encoder.

1890047
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Example of an Arrowhead display.

Checking RGB Gamut

The Diamond display intuitively shows how
the R, G, and B signal video signals relate,
making it a good tool for detecting gamut
errors. The waveform monitor converts the
Y, P, and P, components recovered from
the serial signal to R, G, and B to form the
Diamond display. To predictably display all
three components on a monitor, they must lie
between peak white, 700 mV, and black, 0 V.

For a signal to be in gamut, all signal vectors
must lie within the G-B and G-R diamonds.
Conversely, if a signal vector extends outside
the diamond, it is out of gamut. The direction
of an excursion out of gamut indicates which
signal is excessive. Errors in green amplitude
affect both diamonds equally, blue amplitude
errors affect only the top diamond, and red
errors affect only the bottom diamond.

Quick Start User Manual

700 mv A

X-Y plot

Legal G and B space

Checking Gamut

Diamond plot

Green
-
ov Blue +700 mV
ov Red +700 mV
v
Green

+700 mvv

Legal G and R space

1850-030

107

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Checking Gamut
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To use the Diamond display to check RGB
Gamut:

1.

Perform the Setting up for Gamut Check
procedure, selecting Diamond in step 6.

Compare the signal to the display to
determine out of gamut components,
noting the following:

= The intensity of a vector indicates its
duration.

= A momentary out-of-gamut condition
appears as a faint trace. Long
duration violations show as a bright
trace.

See the following step for some sample
out-of-gamut signals.

Consider the following examples when
evaluating the signal for out of gamut
components:

Example A:
R - OK

G > 700 mV
B -OK
Example B:
R - OK

G - OK

B > 700 mV
Example C:
R - OK

G - OK, 350 mV
B<Omv

Usage Notes

To isolate gamut brightups, try the following:

)35
@
-

) S 1
27 &

On the Diamond display, monochrome signals appear as vertical lines. Nonlinear component processing, such as from a
gamma corrector that alters white balance, can cause deviations along the vertical axis. For example, the signal from a
camera shooting a monochrome chip chart should appear on the Diamond display as a straight, vertical line; if it is not,
then the camera is not balanced.

®  Use LINE SEL mode to select individual lines.

®  Use the PICTURE display to examine the monitor signal with brightups

B Use the Area % setting to specify a percentage of the screen for which to ignore for gamut violations.
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Checking Composite Gamut

The Arrowhead gamut display plots luminance (Y) against chrominance (C) to check if the composite signal adheres to
standard gamut. NTSC and PAL Arrowhead displays (75% Color bars) and indicates the values of the graticule lines.
The arrowhead shape of the graticule results from overlaying the standard limits for luminance and luminance plus peak
chrominance.

NTSC display PAL display
100 110 120 131 700 930 950

. Alarm level thresholds 3 e _ Alarm level thresholds

"33 40RE T T 230 -300mv

C Ampl C Ampl

1. Perform the Setting up for Gamut Checks
procedure.(See page 105, Setting up for
Gamut Checks.)

2. Compare the signal to the display to
determine out of gamut composite
components, noting the following:

m  Signals exceeding the luminance
amplitude gamut extend above the
top horizontal limit (top electronic
graticule line).

m  Signals exceeding the luminance (
plus or minus peak chrominance St
amplitude gamut extend beyond the
upper and lower diagonal limits.

) ) Default Limits: :
E  The bottom horizontal line shows the i i |

minimum allowed luminance level of
7.5 IRE for NTSC and 0 mV for PAL.
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Checking Gamut

Usage Notes
®m  Adjusting the threshold level limits: (See page 112, Adjusting Gamut Limits.)

B To automate this check: (See page 111, Automating Gamut Checks.) Then enable alarms in Main > Config > Alarm Setup.

Checking Luma Gamut

Luma limit thresholds can be configured for identifying luma exceeding threshold limits. They apply to both the incoming
SDI and to the arrowhead representation of the SDI input as a composite signal.

The thresholds are affected by your choice of set-up or no set-up for the Arrowhead display.

1. Perform the Setting up for Gamut Checks
procedure.(See page 105, Setting up for
Gamut Checks.). Select Arrowhead as
the display.

2. Compare the signal to display to
determine out of gamut luminance. Note
the following:

B The adjustable thresholds are
indicated by the dark blue horizontal
graticule lines.

B The thresholds are defined in terms (
of percent of full scale. —

®  The range for the Upper limit is 90% =

to 108%. Default Limits: : |

EBU-103 Luma

®  The range to the Lower Limit is -6%
to +5%.
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Checking Gamut

Another useful Arrowhead function is a measure of how well the active video signal is using the dynamic range of the video
channel. A properly adjusted signal should be centered in the arrowhead graticule and have transitions that approach all
the limits (this won't be true of dark scenes or scenes with low color content).

Automating Gamut Checks

You can use alarms to automatically monitor for out of gamut conditions:

1. Press MAIN to display the Main menu.

2. Touch CONFIG to display the
Configuration menu.

Jitterl 1
P-P:
Diamond

Arrowhead

Bovitic Dolby Status

3. Touch Alarm Setup to display the alarm

setup display. i
4. On the alarm setup display, touch Video Exit
Content. Alarm Setup Set All Alarms to Alarms
Video Content AES and Embedded
‘ Video Format Embedded Audio Specific
‘ SDI Input Dolby Specific
Composite Input Closed Captions/Metadata
General ARIB Specific
General Audio Physical Layer
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Checking Gamut

5. Select each alarm that you want to be
checked.

VIDEO CONTENT Txt/lcon Lo Bee SNMP  GC

6. Touch Save and Close to save your RGB Gamut xtf Dp | 0
configuration.

Composite Gamut | 1 O

Luma Gamut | ] &

7. Check that Enable Alarms is set to On . [ Enable
in the Alarms menu before leaving the - S SRS s % Aarms

Alarms menu.
’ Video Content AES and Embedded
I Video Format Embedded Audio Specific
8. Touch Exit Alarm Setup to exit the ’ SDI Input Dolby Specific
Alarm Setup menu.

’ Composite Input Closed Captions/Metadata

| General ARIB Specific

I General Audio Physical Layer

NOTE. For information on Alarms, press the
? icon while the CONFIG menu is displayed
and then select Alarm Setup.

Adjusting Gamut Limits

1. Press the MAIN button to display the
Main menu.

2. Select the Gamut display whose
limits you want to set (either Diamond
or Arrowhead). You can also reset
thresholds to defaults.

Waveform

Dalby Status

Lightning

usB ) Configure
Print Config Standby
Mount User Menu
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Checking Gamut

3. With either Diamond or Arrowhead . i o
displayed, touch the readout in the
display for the limit you want to adjust. : O Line: P1:21 (Active)

4. Use the large knob to adjust the limit
value.

Default Limits: | Default Limits:
Tek RGB EBU-103 RGE
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Selecting and Monitoring Audio

Selecting and Monitoring Audio

Selecting the Audio Input

You select the audio input to be monitored from the front-panel AUDIO button pop-up menu.

114

The waveform monitor provides several methods to monitor audio signals. You can measure levels, monitor phase, and
display phase correlation. You can specify meter ballistics and scales, set the Test and Peak Program indicator levels, and

specify how phase is displayed.

NOTE. With audio option DA, the waveform monitor can monitor AES, analog and Embedded audio; Option DG can only

monitor AES and embedded audio.

NOTE. The Audio display can appear in only one tile at a time.

To select the audio input to monitor;

1.
2. Press the AUDIO button to open the

Select a tile.

Audio display.
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Selecting and Monitoring Audio

3. Select Audio Input, and then select one
of the audio input options shown.

NOTE. The available selections depend on
the installed audio option. Selecting Follows
Video selects the Video to audio mapping set
in the Video to Audio Map submenu.

Follows Yideo Embedded Analog A

Aidic cat Aux Display Phase Pair Dominance |Surround Filter Audio Input
io Settings
[Surround] [Bars 1 & 2] Ind. On [Linear] [AES A]
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Checking Audio Level & Phase

The Audio display level meters are vertical bar graphs where the height of the bar indicates the amplitude of the audio
program in the corresponding input channel. You can change the input and turn on and off the Phase display from the audio
pop-up menu. Other meter characteristics such as ballistics, scale units, and program/test levels are configured through
the Audio Settings menu.

The waveform monitor, with optional audio, can display phase of one input pair with a Lissajous pattern display, and
it can display relative phase of all four pairs of inputs with correlation meters. It can also display a representation of the
surround sound field.

Check Audio Level

1. Select a tile.

2. Press the AUDIO button to open the
Audio display.

3. Check the level meter bars for current
audio levels, which are displayed
according to the selected meter
ballistics. Each bar displays three
colors:

B Green - Indicates portions of the
level meters below the test level.

®  Yellow - Indicates portions of the
level meters between the test and
peak program level.

B Red - Indicates portions of the level
meters above the peak program
level.
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Selecting and Monitoring Audio

Check Audio Phase

1. Select Aux Display.

2. From the Aux Display submenu, select
Phase.

3. Touch Phase Style and choose
Soundstage or X-Y orientation for the
Lissajous signal.

4. Touch Phase Pair and select the Phase
Pair to be displayed.

5. Set the Audio Input to match the signal
that you are checking.

e e e

Audio Input
[Dolby 3]

6. Check for Phase correlation of the
signals, noting the following:

B Phase correlation meters are located
under the appropriate bars and one
is duplicated under the phase
display.

E  For correlated signals, the diamond
will be green, and it will move to the
right side.

B For uncorrelated signals, the
indicator will be yellow and tend to
stay in the middle.

B For anticorrelated signals (one goes
up when the other goes down), the _ _ _
indicator will be red and will move to e e L R A e L T e S

the left side.

Usage Notes
®m  The phase, or Lissajous, display is a plot of one channel against another on an orthogonal pair of axes.

B Soundstage plots the two channels at 45 degree angles, with the mono combination appearing on the vertical axis—more
like a left-right image in a studio.

B X-Y plots left-channel data on the vertical axis and right channel data on the horizontal axis, emulating the X-Y display
of an oscilloscope.

B The response time of the correlation meters can be set from the CONFIG menu. The choices follow:
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Speed setting

Response averaging time (s)

1 0.04
2 0.04
3 0.08
4 0.12
5 0.28
6 0.52
7 1.0
8 (default) 15
9 2.0
10 25
1 3.0
12 35
13 4.0
14 4.5
15 5.0
16 5.5
17 6.0
18 6.5
19 7.0
20 7.5

Checking Surround Sound

The Audio display can also display the surround sound listening environment.

To Check Surround Sound

1.
2.

118

Select a tile.

Press the AUDIO button to open the
Audio display.

Touch Aux Display, and then touch
Surround.

Set the Audio Input to match the signal
that you are checking.

G | Close: |
Aux Display Off Phase Surround
Audio Settings e Aux Display
[off] i i i | 1 e e

Embedded Analog A Analog B

Dolby 4 LR

y | Dominance | Surround Filter Audio Input
Audio Sett ]
wdio Settings
[Surra | [Bars L&R] Ind, On [Linear] [Dolby 1]
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5. Select the Dominance Ind. On
checkbox to display the Dominance
Indicator or not as desired.

6. Touch the Surround Filter soft key to
set the Loudness Filter type preferred.
A-Weighed biases the response towards
that of human hearing.

7. Use the level bar display to monitor level
control.

8. Use the surround display to monitor
relative loudness of the individual
elements rendered in a surround-sound
listening environment. Check the
surround sound display for performance
parameters and indicators shown right.
The indicators are described under
usage notes bhelow.

NOTE. The Audio Surround Sound
display is courtesy of Radio-Technische
Werkstaetten GmbH & Co. KG (RTW) of
Cologne, Germany.

Quick Start User Manual

k . Aux Display
Audio Settings
[Surround]

Aux Display Phase Pair Dominance
Audio Settings
[Surround] [Bars L & R] Ind, On i

LiLs PSI

Level indicator

Phase Pair
[Bars L& R]

LR PSI

Selecting and Monitoring Audio

Dominance |Surround Filter Audio Input
Ind. On [Linear] [Dolby 1]

L-C/C-R PSI

Ls/Rs PSI

Clos=

Linsar
Surround Filter
|

Lt

Phantom source grid
50 =centerof Lor C
and R

Dominance indicator
R/Rs PSI

Center volume indicator
Total volume indicator

(polygon)

Loudness grid 10 dB per
marker

1800056
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Selecting and Monitoring Audio

Surround Display Elements

®m The Level Indicators-indicates the audio level balance among the left (L), right (R), left-surround (Ls), and right-surround
(Rs) channels as cyan lines on the Loudness Grid.

®m The Loudness Grid-the ruled scale, radiating from the center, on which the level indicators register their audio level and
balance. The scale has tic marks at 10 dB intervals. An additional tic mark indicates the -18 dB level. The -18 dB and
-20 dB levels are typically used for aligning audio levels.

= Total Volume Indicator-the cyan polygon formed by connecting the level indicator end points, showing the total sound
volume of the L, R, Ls, and Rs channels. Each connecting line will bend away from the center if the two signals have
a positive correlation, will bend towards the center if the signals have a negative correlation, and will not bend if the
signals are uncorrelated.

®m  The Center Volume indicator-displays the sound volume of the center channel as a vertical yellow bar between the L and
R channels, and connects the ends of the L, C, and R audio level indicators with straight lines.

B Channel-Pair Phantom Sound Indicators (PSls-located on each side of the Surround Sound display, indicate the
location of potential phantom sound sources formed by adjacent channels. The white tic marks on these moving bar
indicators show the phantom source locations. The bar length indicates the correlation between the adjacent channels. A
short-to-medium length green bar indicates positive correlation between the channels, forming a localized phantom
sound source located at the white tic mark. The bar grows to full length and changes color to yellow as the correlation
moves to zero, indicating a wide, non-localized sound image. The bar changes color to red for adjacent channels with
significant negative correlation. For negative correlations, the ends of the PSI for the L and R channels will continue to
grow at a 45° angle while the other PSIs remain at full length.

B Center-Pairs Phantom Sound Indicator-a fifth PSI at the top of the display shows potential phantom sources formed by
the LC channel pair and the CR channel pair. If the L, R, and C channels all have the same signal level, the white tic
mark on the bar will appear directly above the C level indicator. The white tic mark will move right or left depending on the
relative balance between the three channels. A short bar to the left of the white tic mark indicates a positive correlation
between L and C. The bar will grow as the correlation decreases. Like the L-R PSI, the bar will continue to grow at a 45°
angle for negative signal correlations. The bar to the right of the white tic mark behaves in the same way, depending on
the C-R correlation. This PSI indicator uses the same color coding as the other PSI indicators.
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Usage Notes

The following displays are examples of how
the surround sound waveform appears for
some typical signal types.

1. Uncorrelated signals; same level in the
L, C, R, Ls, and Rs channels.

2. Sine wave test tone; same level in the L,
C, R, Ls, and Rs channels. All signals
are in phase, creating phantom sources
between the adjacent channels.
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3. Same as 2, with the exception that
Channel L is out of phase.

4. Surround sound program with strong
center channel presence. Note that the
center bar is above the left and right
levels. This indicates that the center
level is greater and will be more audible
than the ambient sound.
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5. Surround sound program with weak
center channel presence. Note that the
center bar is below the left and right
levels. This indicates that the center
level is weaker and will be less audible
than the ambient sound.

6. Monaural signal in channels Ls and Rs,
creating a phantom source in the center,
as in a 3.1 surround sound system.
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Remote Communications

Remote communications that are covered here include those that are:

B Qver an Ethernet network through a Web browser.

®m  Qver an Ethernet network through a Java applet.

Using the Remote Web Interface

You can connect to the waveform monitor and perform simple operations without installing any software and using just a
Web browser. To use a Web browser to connect to a waveform monitor, the waveform monitor must be connected to an
IP network via Ethernet. You will need to set the IP Config Mode, IP Address, Subnet Mask, and possibly the Gateway

Address depending on your network configuration.

Using only a Web browser, you can save screen captures, download the error log, download the diagnostics log, and view
the instrument options. To connect to the waveform monitor using a Web browser:

1. Set up the waveform monitor to connect
to a network (if you have not already
done so. (See page 51, To Connect to
a Network.)

2. Start your Web browser and type the
network address of the waveform
monitor into the URL entry box like this:
http://123.123.123.123

NOTE. Many Web browsers do not
correctly interpret IP addresses with leading
zeros. If the IP address shown in the
Configuration menu contains leading zeros
asin 124.161.038.151, remove the "0" when
entering it into the address line of the browser.
For example, 124.161.038.151 should be
entered as 124.161.38.151.
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Remote Communications

Do any of the following steps as desired: o
Faun the Femote Application

3. Click Run the Remote Application
to start the Java applet (see next

3 el =11 3 7 3 I_ ayv _-\
orocedure). (Get a snapshot of Complete Instrument displav (BAMP)

(Get a snapshot of Graticles & Waveform only (BMP)
4. Click one of the Get a snapshot links to Get a snapshot of Java & Waveform onlv (BMP)

download a bitmap image. Get a snapshot of Waveform onlv (BMP)
5. Click Instrument Options to display Get a snapshot of Java only (BMP)

which options the instrument is equipped

with. Instnument Options
6. Click Event Log to display the Error Log )

as an HTML table. Event Log
7. Click Diagnostic Log to display the Diagnostics Log

diagnostics log as an HTML table.

8. Click Diagnostics Summary Log Diagnostics Summary Log
to display a brief summary of the
diagnostics log as an HTML table.

Using the Remote Application

To further extend your control from a remote PC, launch the Remote Application from the Web browser. The Remote
Application reproduces the display and front panel of the waveform monitor on your PC display. Running the Remote
Application gives you a virtual front panel that gives you complete remote control over the instrument.

Note that the Web interface operation is optimized for screen resolutions of 1024 x 768 or higher. Operation on computers
with lower resolution requires scroll-bar use to see the entire interface.

Remote Application Requirements
If you install Java on your PC, you can launch a Java applet to control the waveform monitor. The Java Applet requires:

= Version 1.41 (or later) of the Java Run-Time Environment (JRE) from Sun Microsystems installed on your PC. To
download the JRE (Java Run-Time Environment) plug-in from Sun Microsystems, download the appropriate code
from the URL: http:/java.sun.com/j2se/1.4/

Once you download the executable file, launch the installation software and follow the instructions.
B Microsoft Internet Explorer 5.0 or later running on a Windows PC.

m  Netscape on Apple, Linux or UNIX machines.
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Launching the Remote Application

When you launch the Remote Application , it is downloaded from the waveform monitor and launched. There is no software

installation required to use the applet (other than the Java Run-Time Environment noted previously).

1. Launch the Web browser. (See
page 124, Using the Remote Web
Interface.)

2. Once the Remote Interface appears,
select Run the Remote Application.
The Java applet will be launched.

3. To control the waveform monitor, click
on the buttons in the Applet Control
window or click on soft keys or labels in
the Applet window as though you were
touching the display of the waveform
monitor.

4. For front panel functions, click the virtual
front-panel controls to remotely press
most instrument front panel controls.

Operating Notes

®  When adjusting variable settings, such
as vertical and horizontal position, click
on the up and down arrows in the Applet
Control window that represent the knobs
on the waveform monitor front panel.

B To close the Remote Application, click on
the close window button at the top-right
corner of the Applet window.
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To Upgrade the Waveform Monitor Software

To Upgrade the Waveform Monitor Software

System Upgrade (CONFIG> Utilities > System Upgrade) is used to upgrade the system software of the waveform monitor.
The upgrade is performed across an Ethernet network using a PC to transfer the new software to the waveform monitor.

PC System Requirements

The data-transfer utility for upgrading the waveform monitor runs on these PC systems: Windows 98, Windows NT 4.0,
Windows ME, Windows 2000, and Windows XP.

The data-transfer utility also requires Winsock 2.0, an Ethernet interface, and 128 MB of free disk space be present on the
PC system.

Before You Begin

Read the entire procedure before starting the upgrade. The time required to complete the upgrade is about 25 minutes.

CAUTION. Once the instrument has started to erase internal flash, DO NOT remove power from the instrument. If you
do so, the instrument flash will be corrupted. The instrument will have to be sent to a Tektronix factory service center to
have the system software restored.

NOTE. If power to the instrument is lost before it begins erasing the internal flash, you can restart the software upgrade
after the instrument reboots.
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To Upgrade the Waveform Monitor Software

Installing the Software

128

To install new software in a waveform monitor:

Download the software package

1.

To download the latest version of

the waveform monitor software,
navigate to the Tektronix Web site at
http:/www.tek.com/products/video_test.

From there, follow the link Software
and Firmware under Product Resources
to locate the waveform monitor
software-upgrade package and
download it.

Click on the downloaded self-extracting
archive to extract the following files into a
directory of your choice. Files extracted
are: transfer.exe, firmware.pkg, and
readme.txt.

2} Tektronix: Products > Video Test Home - Micrasoft Internet Explorer
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Check and Record the IP Address

4.

Press CONFIG to display the
Configuration menu.

Select Utilities to display the Utilities
menu.

Select Communications to display the
Communications menu.

Select Network Setup to display the
network settings.

Write down the number listed for IP
Address in the menu.

Enter System Upgrade Mode

9.

10.

1.

12.

On the waveform monitor, press the
MAIN button to display the Main menu.

Touch Config to display the Configuration
menul.

Touch Utilities to display the Utilities
menu.

Touch System Upgrade. This displays
a dialog box that requires you to confirm
that you want to upgrade the system.

The waveform monitor display goes to
black and will display a screen stating
that it is waiting for data transfers from
the network.
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To Upgrade the Waveform Monitor Software

Run the Upgrade

13. On the PC, double-click the transfer.exe

14.

15.

file to launch the transfer program. This
displays the window shown at right.

Type the network address (for example:
192.168.221.2) or DNS name of the
waveform monitor you want to update,
and then press Enter. This starts the
software upgrade process.

The transfer utility asks you to enter
another IP address when the software
upgrade completes.

CAUTION. Do not close the transfer.exe
window until the transfer utility asks for
another IP address.

When the software upgrade completes, the
waveform monitor will reboot.

16.

To update another waveform monitor,
begin at step 5 and skip step 12. If you
won't be updating another waveform
monitor, press Enter to exit the transfer
utility.

Verifying the Upgrade

After you have completed the software upgrade, the instrument will reboot and come up in the touchscreen calibration mode.
Follow the instructions that appear on screen to complete the upgrade.

emp\WFM6K7K_Firmware _upgrade\transfer.exe

Please enter DNS name or address of target instrument:

[128.181.216.128_

=1 C:\temp\WFM6K7K_Firmware_upgrade\transfer.exe

Please enter DNS name or address of target instrument:

(128181 .216.128
(0pened TCP connection to 128.181.216.128
[Reading Firmware Data (801582 bytes>... done
i irmware Data (23854875 bytes)... done
rmware Data (24970495 bytes)>... done
Kernel Upgrade... done
ash Programming... done
o Application Upgrade...
sh Programming... done

ash. .. done
Uerifying Flash Programming... done
[done .

Please enter DNS name or address of target instrument:
CC

NOTE. See the Readme.txt file that is included with the software-upgrade package to determine whether all of the current
Configuration menu and instrument-mode settings are preserved through upgrading.
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To Upgrade the Waveform Monitor Software

To verify the software upgrade, check the software version in the View HW/SW Version display in the Config > Utilities menu.

1. Press the MAIN button.
=
2. Touch the Config soft key. SDI Status

Dalby Status

Lightning

3. Touch the Utilities soft key.

4. Touch the HW/Sw Version soft key.

5. Check the software version listed
under the copyright. Verify that the

version number matches the version you
installed. W 7100 Veclorm Honkor

mmtc)mnumm

10

Built on Fri Ape 21 23:50:36 GMT 2006
Buiilt or Fri Ape 21 23:50:37 GMT 2006

HW Audio Digital Board Version: 2.0 FW Audio Digital FPGA Version: 215
HW Audio Analog Board Version: 2.0 FW Audio Drgital DSP 0 Version: 0.27
HW Audio Doly Yerskon: 0.0 FW Audio Digital DSP 1 Version: 0.29

To verify the functional performance of your instrument, perform the Incoming Inspection procedure in the WFM6100,
WFM?7000, and WFM7100 Waveform Monitors Specifications and Performance Verification Technical Reference (Tektronix
part number 071-1897-XX). The manual is available as a PDF file on the Documents CD and can also be downloaded
from the Tektronix Web site free of charge.
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To Upgrade the Waveform Monitor Software
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Specifications

Specifications
This section provides an abbreviated list of the instrument specifications.
Characteristic Description
Input Voltage 100 to 240 VAC £10%,
Input Power Frequency 50/60 Hz

Power Consumption, typical

50 to 110 VA at 110 or 240 VAC; Depends on options installed.
50 Watts typical for base unit.

Serial Digital Video Interface

Input Type

75 Q BNC, internally terminated.

Input Level

800 mV p-p £10%

Composite Video Interface

Maximum Operating Amplitude

-1.8Vto+22V,DC + peak AC

Absolute Maximum Input Voltage

-6.0Vto+ 6.0V, DC + peak AC

Digital Audio

AES Input Characteristics

BNC, 75 Q terminated, unbalanced, 0.2 Vto 2 V p-p

Temperature

Operating 0°Cto+40 °C
Non-operating -20 °C to +60 °C
Altitude

Operating 3,000 meters (9,842 feet)

Non-operating

12,192 meters (40,000 feet)

Pollution Degree

2, Indoor use only.

Physical Characteristics

Dimensions mm in
Height 133.4 5.25
Width 215.9 8.5
Depth (front to back including handles and 460.4 18.125
BNCs)
Weight kg Ibs
Net 55 12
Shipping 9.1 20
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Index

Symbols and Numbers

1 Field

Sweep submenu, 62
1 Line

Sweep submenu, 62
2 Field

Sweep submenu, 62
2 Line

Sweep submenu, 62

A

Accessories
documents, 1
Optional, 1
power cords, 1
standard, 1, 4
Active Picture
Picture Settings, 65
Active tile, 11
AES connectors, 20
Alarm Setup soft key
Config menu, 48
Alarm Status
Main menu, 78
Analog audio
connecting, 22
Analog Input/Output connector, 20
ANC Data
display, 77
Ancillary Data Present
Aux Status display, 79

Applications
Checking Chroma/Luma
delay, 102

Checking Gamut, 105

Monitoring Audio, 114

Monitoring SDI Physical

Layer, 86

Remote communications, 124

Timing a studio, 97
ARIB status

Main menu, 78
Arrowhead

composite gamut, 109

display, 71

display, elements of, 71

menu, 72

Quick Start User Manual

Arrowhead display, 105
Audio

AUDIO button, 65

display elements, 65

menu, 68
AUDIO button, 12
audio input

selecting, 114
Audio Input

Audio menu, 68
audio level

checking, 116
audio phase

checking, 116
Audio Session

Main menu, 82
Aux Display

Audio menu, 68

B

Bar Targets

Vector menu, 64
Basic operation, 7
Bowtie

display, 75
brightups, 105

C

Cable Loss
thermometer, 85
Capture
Buffer, 40, 42
clearing, 43
copying to a flash drive, 44
restoring from a flash drive, 45
Trace, 40, 42
triggering, 42
Using the capture display, 40
CAPTURE button, 12
Capture Display On
Capture menu, 41
CC 608 Service
Picture menu, 65
CC Services
Aux Status display, 79

Chroma

Components submenu, 62

Chroma/Luma delay, 102
Clear

Capture buffer, 43
Close Caption soft key

Config menu, 48
Closed Caption Type

Aux Status display, 79
Color Space

RGB, 62

SDI -> Composite, 62

YPbPr, 62

YRGB, 62
Colors & Intensity soft key

Config menu, 48
Compass Rose On

Vector menu, 64
Component/Composite

Vector menu, 64
Components

Waveform menu, 62
Components submenu

Chroma, 62

Flat, 62

Luma, 62
Composite gamut

Diamond display, 109

Composite Input connectors, 18

Config menu, 48
Connecting AC power, 4
Connecting signals

Line termination, 6
Connector

Compatibility, 6
Connector(s)

AES, 20

Analog Input/Output, 20

Ethernet, 24

Pix, 23

Power, 17

Remote, 23

Video input, 18

XGA, 22
Cursors

Displaying, 39

How to use, 39
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Index

D

DataList
display, 76
display colors, 76
Default Limits: EBU-103 RGB
Arrowhead menu, 72
Diamond menu, 70
Default Limits: Tek RGB
Diamond menu, 70
Diagnostics soft key
Config menu, 48
Diamond
menu, 70
Diamond display, 70, 105
checking RGB Gamut, 107
construction of the diamond
graticule, 107
RGB gamut, 107
Display
ANC Data, 77
Arrowhead, 71
Bowtie, 75
changing views, 11
DataList, 76
Diamond, 70
Eye, 82
Jitter, 84
Lightning, 69
resolution, 22
Status, 78
Timing, 72
DISPLAY button, 12
Display connector See XGA Output
connector
Documentation
conventions used in, Vviii
purposes of, viii
Dolby Status
Main menu, 79

E

Error Log

Main menu, 81
Ethernet connector, 24
Eye

display, 82

F

Factory defaults
recalling, 34
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Features
List of key, vi
Filter
Waveform menu, 62
Flat
Components submenu, 62
Waveform menu, 62
FlexPhase
Audio menu, 69
Flexvu, 11
Follows video
Audio menu, 68
front panel
connectors, 13
controls, 12
Full frame
Picture Settings, 65

G
Gain
How to set, 28
Gamut
Arrowhead display, 109
checking, 105
checking RGB gamut, 107
Diamond display, 107
display, elements of, 70
Gamut checks
automating, 111
Ground closure connector, 23

H

Headphone volume
adjusting, 47

HORIZ knob, 13

Horizontal Offset
Timing display, 72

How to...

capture the display, 40

configure your instrument, 48

connect to a network, 51, 54

create a User menu, 58

measure waveforms with
cursors, 39

operate your waveform
monitor, 7

print, 54

select a measurement, 25

select an input, 26

set gain and sweep, 28

set line select mode, 46

set measurement
parameters, 26

set to factory default
settings, 30

use online help, 49

use presets, 30

IN/OUT button, 13
Inputs
How to select, 26
Installation, 4
BNC connector compatibility, 6
Connecting power, 4
In a serial video system, 4
Line-termination
requirements, 6
IP settings, 51
IQ Axis On
Vector menu, 64

J

Java applet
accessing remote
application, 125
Jitter
display, 84
thermometer, 85

L

large knob, 13
Lightning

display, 69, 102
limits

Gamut, 105
Line / Word

DataList display, 76
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LINE SEL button, 12
Line Select mode
how to set, 46
Live Display On
Capture menu, 41
Luma
Components submenu, 62
Luma/Chroma delay, 102

M

MAG/GAIN button, 12
MAIN button, 12
Main menu, 10
Manuals

conventions used in, Vviii

purposes of, viii
Measure

display, elements of, 72

How to, with cursors, 39
MEASURE button, 12
Measurement

How to select, 25

How to set parameters, 26
Menus

Audio, 68

Config, 48

Main, 10

Picture, 65

Vector, 64

Waveform, 62
MyMenu

how to create, 58

N

Network
Connect to, 51, 54
IP settings, 51
SNMP settings, 51
Normal / SCH Phase
Vector menu, 64

0]

Online help
Displaying, 49, 50
How to use, 49
Operation
Basic, 7
Optional accessories, 1

Quick Start User Manual

Options, 2

Eye, 85

Phy, 85

power cords, 1
Other

display, elements of, 69
Overlay

Waveform menu, 62

P

Parade
Waveform menu, 62
Part numbers
manuals, 1
Phase display, 116, 117
Phase Pair
Audio menu, 69
Phase Style
Audio menu, 68
Phase: Normal / +V
Vector menu, 64
Picture
button, 64
display, 64
menu, 65
PICTURE button, 12
Pix Mon Output connector, 23
Power
AC requirements, 4
Connecting, 4
Connector, 17
Switch (none required), 4
Power cord options, 1
Power, connecting, 4
Power-up Preset
changing, 35, 36
Presets
copying from a flash drive, 32
copying to a flash drive, 32

using, 30
PRESETS button, 12
Printing

creating a printer, 56

how to, 54
Product description, Vi

R

Readout Format
Datalist display, 76
Readouts & Brightups soft key
Config menu, 48

Rear-panel

Layout and description, 16
Recall

Presets, 31
Reference signals

supported, 18
Rel. to Rear Offset

Timing display, 73
Rel. to Saved Offset

Timing display, 73
Relative to

Timing display, 73
Remote Application, 125
Remote connector, 23
Remote Control Port, 52
Remote Web Interface, 52, 124
RGB

Color Space submenu, 62
RGB gamut

Diamond display, 107

S

Safe Area

Picture menu, 65
Safety Summary, iii
Save

Presets, 31
Save Offset

Timing display, 73
SDI -> Composite

Color Space submenu, 62
SDI input connectors, 18
SDI Status

display, 85
SELECT button, 12
selecting audio input, 114
Settings

Picture menu, 65

Tile, 10
Show Instruction Dialogs soft

key, 61
Signal connection

Line-termination

requirements, 6

SNMP settings, 51
Software Upgrade

procedure, 127
Sound Stage

Phase Style, 117
Specifications, 133
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Index

Standard accessories, 1 Transmission Signal Identifier View
documents, 1 Aux Status display, 79 soft keys, 11
power cord, 1 Triggering Views button, 11
Status Capture, 42
display, 78
Status bar U W
Elements of, 15 Waveform
STATUS button, 12 Upgrade Components, 62
Surround kits, 3 display, 61
Audio menu, 68 system software, 127 display, characteristics of, 64
Surround display, 118 USB port Display, elements of, 61
elements of, 120 speed, 13 Filter, 62
examples of, 121 supported standards, 13 Filter: Flat, 62
Surround Filter USER button, 12 Filter: Low Pass, 62
Audio menu, 119 User menu Filter: Luma, 62
Sweep submenu how to create, 58 menu, 62
1 Field, 62 Utilities soft key Overlay, 62
1 Line, 62 Config menu, 48 Parade, 62
2 Field, 62 web browser
2 Line, 62 Vv accessing remote
interface, 124
V-Chip Rating WFM button, 12, 61
T Aux Status display, 79
Termination Vector X
Requirements for, 6 display, 63, 102
Tile display, elements of, 63 X-Y
settings, 10 menu, 64 Phase Style, 117
Timing VECTOR button, 12, 63 XGA Output connector, 22
Chroma/Luma delay, 102 Vector menu
display, 72, 97 Bar Targets, 64 Y
Relative to:, 73 VERT knob, 13
Save Offset, 73 Vertical Offset YPbPr
Timing a studio Timing display, 72 Color Space submenu, 62
Router inputs, 99 Video / Data YRGB
Task description, 97 DataList display, 76 Color Space submenu, 62
Timing-display method, 97 Video input connectors, 18
Traces Video Session
DataList display, 76 Main menu, 81
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.
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