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Welcome
Thank you for purchasing a Teledyne LeCroy WaveMaster oscilloscope.
We're certain you'll be pleased with the detailed features unique to our
instruments.

The manual is arranged in the following manner:
l Safety contains important precautions and information relating to

power and cooling.
l Start Up through Maintenance cover everything you need to know

about the operation and care of the instrument.

Documentation for using software options is available from the Teledyne
LeCroy website at teledynelecroy.com. Our website maintains the most
current product specifications and should be checked for frequent
updates.

Take a moment to verify that all items on the packing list or invoice copy
have been shipped to you. Contact your nearest Teledyne LeCroy customer
service center or national distributor if anything is missing or damaged. We
can only be responsible for replacement if you contact us immediately.

We truly hope you enjoy using Teledyne LeCroy's fine products.

Sincerely,

David C. Graef

Vice President and Chief Technology Officer
Teledyne LeCroy

About This Manual
This manual documents the shared functionality of DDA, SDA, and
WaveMaster 8 Zi-A and 8 Zi-B oscilloscopes. Additional functionality
delivered standard with SDA and DDA instruments is covered in various
software option manuals available from teledynelecroy.com.

Similarly rated SDA and DDA models can be assumed wherever you see
"WaveMaster" referred to in the text.
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Power Consumption
Nominal consumption:
l ≤ 850 W (850 VA) for 4 to 20 GHz models
l ≤ 900 W (900 VA) for 25 to 45 GHz models

Maximum consumption (active probes installed on all channels, peripherals
connected to all USB ports, etc.):
l ≤ 975 W (975 VA) for 4 to 20 GHz models
l ≤ 1025 W (1025 VA) for 25 to 45 GHz models

Standby consumption: 15 W

Power and Ground Connections
The WaveMaster is provided with a 15A/250V 14AWG rated grounded cord
set containing a molded three-terminal polarized plug with an IEC-60320
(Type C15) connector. The connector mates to a compatible power inlet on
the instrument for making line voltage and safety ground connections.

CAUTION. Do not place the instrument so that it is difficult to reach
the power ON/OFF switch on the back in case it is necessary to
quickly disconnect.

The AC inlet ground is connected directly to the frame of the instrument.
For adequate protection again electric shock, connect to a mating outlet
with a safety ground contact.

WARNING. Interrupting the protective conductor inside or outside
the oscilloscope, or disconnecting the safety ground terminal,
creates a hazardous situation. Intentional interruption is prohibited.
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BMA female connector (1). ProLink LPA-SMA, LPA-BNC, and LPA-K-A adapters (2-4).

The mating end of the ProLink adapter has
four fastening clips (shown right).

To install an adapter:
1. Align the male 6-pin connector with the

BMA female connector and push the
adapter straight forward. You are likely to
notice some resistance and hear clicks as the four clips snap into place.

2. Tighten the captive screws.

To remove an adapter:
1. Loosen the two captive screws.
2. Push down on the adapter to unseat the clips. This requires some

force and is initially noisy; however, no damage results to the
connector, the floating female BMA connector, or the pins, as they can
accommodate 15 degrees off axis while mated or unmated.

ProLink Probe Adapters
ProLink Probe Adapters differ from ProLink Interface Adapters in that they
contain a probe power and communication pass-through that the interface
adapters do not have.

Currently, only one probe adapter is available, the LPA-2.92 mm. This
device is used to allow attachment of a probe platform/cable assembly
designed for connection to a 2.92 mm Probe Connection Interface to be
connected to a ProLink input connection. For instance, this could be used
to connect a 25 GHz probing system using 2.92 mm and LEMO
connections for connection to a ProLink input.

Connect the ProLink Probe Adapter the same as you would connect a
ProLink Interface Adapter.
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Removing and Attaching the Front Panel Control
Detach the front panel control from the oscilloscope by sliding the
detachment lever to the left and pulling the panel forward.

While detached, your front panel can be used as a remote control. Just
connect it to the oscilloscope using the USB-A to USB-Mini-B cable
provided.

Reattach the front panel by inserting the lower part first, sliding the
detachment lever to the left, and then pushing the top in place.
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choose different tabbed display configurations. See the SDAIII-
CompleteLinQ Software Instruction Manual for more information.

If an action can be “undone”, a small Undo button appears at the far
right of the menu bar. Click this to return to the previous display.

Grid Area
The grid area displays the waveform traces. Every grid is 8 Vertical divisions
and 10 Horizontal divisions. The value represented by Vertical and
Horizontal divisions depends on the Vertical and Horizontal scale of the
traces that appear on the grid.

The grid area can be divided into multiple grids showing different types and
numbers of traces (by default, it will divide automatically as needed up to
16 times). Regardless of the number and orientation of grids, every grid
always shows the same number of Vertical levels. Therefore, absolute
Vertical measurement precision is maintained.

Different types of traces opening in a multi-grid display.

ADJUSTING GRID BRIGHTNESS
You can adjust the brightness of the grid lines. Go to Display > Display
Setup and enter a new Grid Intensity percentage. The higher the number,
the brighter and bolder the grid lines.

22
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GRID INDICATORS
These indicators appear around or on the grid to mark important points on
the display. They are matched to the color of the trace to which they apply.

Trigger Position, a small triangle along the bottom
(horizontal) edge of the grid, shows the time of the trigger.
Unless Delay is set, this indicator is at the zero (center) point of
the grid. Trigger Delay is shown at the top right of the
Timebase descriptor box.

Pre/Post-trigger Delay, a small arrow to the bottom left or
right of the grid, indicates that a pre- or post-trigger Delay has
shifted the Trigger Position indicator to a point in time not
displayed on the grid. All trigger Delay values are shown on the
Timebase Descriptor Box.

Trigger Level at the right edge of the grid tracks the trigger
voltage level. If you change the trigger level when in Stop
trigger mode, or in Normal or Single mode without a valid
trigger, a hollow triangle of the same color appears at the new
trigger level. The trigger level indicator is not shown if the
triggering channel is not displayed.

Zero Volts Level is located at the left edge of the grid. One
appears for each open trace on the grid, sharing the number
and color of the trace.

Various Cursor lines appear over the grid to indicate specific
voltage and time values on the waveform. Touch-and-drag
cursor indicators to quickly reposition them.

GRID CONTEXT MENU
Quickly touch a trace, or touch-and-hold the trace
descriptor box, to open a pop-up menu with various
actions such as turning on/off the trace, placing a
label, or applying math and measurements.
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Printing/Screen Capture
The Print function captures an image of the display and outputs it
according to your Hardcopy settings.

There are three ways to take a capture of the screen:
l Press the front panel Print button.
l Choose File > Print.
l Go to Utilities > Utilities Setup > Hardcopy tab and touch the Print
button to the far right of the dialog.

NOTE: When the front panel Print button is configured to capture the
screen as a LabNotebook entry, only the File and Utilities menu print
options will function according to your Hardcopy setup.

X-Stream Application Window
X-Stream (base application) runs on a Windows operating system and
functions exactly as do other Windows applications.

To minimize the application window and show the Windows desktop, touch
the minimize button or choose File > Minimize. To restore the window
after minimizing, touch the display icon in the lower right corner of the
desktop.

To exit the application window, choose File > Exit. When you exit the
application, the operating system continues to run. To reload the
application after exiting, touch the Start DSO desktop shortcut.

Screen Saver
As on any Windows PC, a screen saver can be enabled to begin after a
preset idle time, or disabled:
1. Minimize the X-Stream application by choosing File > Minimize from

the menu bar.
2. Open the Windows Control Panel to change Appearance and

Personalization settings.
3. Touch the display icon at the bottom right of the desktop to restore

the instrument display.
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The zoom will resize the selected portion to fit the full width of the grid. The
degree of vertical and horizontal magnification, therefore, depends on the
size of the rectangle that you draw.

The zoom opens in a new grid, or the next empty grid, with the zoomed
portion of the source trace highlighted. If there are no more available grids,
or you're using Single Grid, zooms will open in the same grid as the source
trace.

New zooms are turned on and visible by default. However, you can turn off
a particular zoom if the display becomes too crowded, and the zoom
settings are saved in its Zx location, ready to be turned on again when
desired.

Zoomed area of original trace highlighted.

ADJUST ZOOM
The zoom's Horizontal units will differ from the signal timebase because
the zoom is showing a calculated scale, not a measured level. This allows
you to adjust the zoom factor using the front panel knobs or the Zoom
dialog controls however you like without affecting the timebase (a
characteristic shared with math and memory traces).

TURN OFF ZOOM
To close the zoom, either touch the zoom descriptor box twice to open the
Zoom dialog and deselect Trace On, or touch the zoom trace to open the
context menu and choose Off.

Quick Zoom
Use the front panel Zoom button to quickly create one zoom trace for each
displayed channel trace.

NOTE: Quick zooms are created at the same vertical scale as the source
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and time or points.

1. From the menu bar, choose Timebase > Horizontal Setup....
2. Choose Sequence Sampling Mode.
3. On the Sequence tab under Acquisition Settings, touch Number of

Segments and enter a value.

NOTE: The number of segments displayed can be less than the total
number of segments acquired.

4. To stop acquisition in case no valid trigger event occurs within a
certain timeframe, check the Enable Timeout box, then touch Timeout
and provide a timeout value.

NOTE: While optional, Timeout ensures that the acquisition completes
in a reasonable amount of time and control is returned to the
operator/controller without having to manually stop the acquisition.

5. Touch Display mode and select a sequence display mode from the
pop-up menu.

6. Touch the one of the front panel Trigger buttons to begin acquisition.

NOTE: Once acquisition has started, you can interrupt it at any time by
pressing the Stop front panel button. In this case, the segments
already acquired will be retained in memory.

VIEW SEGMENTS IN SEQUENCE MODE
When in Sequence Mode, you can view individual segments easily using
the Zoom trace dialog (Zx). A new zoom of the channel trace defaults to
Segment 1. You can view later segments by changing the First segment to
display and totalNum(ber) of segments to display on the Zx dialog.

TIP: By setting the Num value to 1, you can use the front panel Adjust
knob to scroll through each segment in order.

Channel descriptor boxes indicate the total number of segments acquired
in sequence mode. Zoom descriptor boxes show the first segment
displayed and total number of segments displayed ([#] #). As with all other
zoom traces, the zoomed segments are highlighted on the source trace.
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also possible to combine only one of the pairs, leaving the remaining two
channels active at the default bandwidth, sample rate, and memory.

The example above shows a WaveMaster 830 Zi-A oscilloscope with
channel pair C1-C2 combined to yield ≤30 GHz bandwidth on C2.

NOTE: The physical input used for the interleaved channel may be different
than that of the original channels. See the table below.

The table below shows the possible DBI combinations and the acquisition
settings that result:‡

Model Combined
channels...

Resulting DBI
channels Input BW Sample

Rate Mpts/CH

WM845 All

C1+C2, C3+C4

C3

C2 and/or C3

2.4mm

2.92mm

≤45GHz

≤30GHz

120GS/s

80GS/s

96 to
768*

64 to
512*

WM830 C1+C2, C3+C4 C2 and/or C3 2.92mm ≤30GHz 80GS/s 64 to
512*

WM825 C1+C2, C3+C4 C2 and/or C3 2.92mm ≤30GHz 80GS/s 64 to
512*

‡ Specifications subject to change without notice. See the product page at
teledynelecroy.com for up-to-date specifications.
* Depending on memory option.

Interleaved Acquisition Settings

VERTICAL
l When utilizing DBI, Vertical settings are configured using Input B on

the C2 and C3 setup dialogs. Switching to Input A on any of the
interleaved channels will revert the Timebase to the standard (non-
interleaved) acquisition settings.

l The B Scale (V/div) value is automatically set to 50 mV/div. If you
change this to a different value after deactivating interleaving, the
system resumes the last interleaved B Scale V/div value when Input B
is reactivated.

TIMEBASE
The Timebase is automatically set to the 80 GS/s interleaved sample rate.
Memory length is adjusted accordingly, depending on your Time/div
setting. The changes appear on the Timebase descriptor box.
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Positive Edge trigger with holdoff by events. The broken up-arrows indicate potential
triggers which would occur without holdoff. The bold arrows indicate where triggers

actually occur when the holdoff has been satisfied.

Holdoff Settings
To access the Trigger Holdoff dialog, choose Triggers > Trigger Setup
from the menu bar or press the front panel Trigger Setup button, then
touch the Holdoff tab.

Choose to Holdoff by Time (clock) or Event. None disables Holdoff.
l If using Holdoff by Time, enter the Time in S to wait before triggering.
l If using Holdoff by Events, enter the number of Events to count before

triggering.

Choose to Start Holdoff Counter On either:
l Acquisition Start, best for single-shot acquisitions.
l Last Trigger Time, best for acquiring repetitive waveforms.
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Width Trigger
Width triggers upon finding a positive- or negative-going pulse width when
measured at the specified voltage level.

1. On the Trigger dialog, select Width trigger type.
2. Choose the Source input.
3. Choose the type of signal Coupling at the input. Choices are:

l DC - All the signal’s frequency components are coupled to the
trigger circuit for high frequency bursts or where the use of AC
coupling would shift the effective trigger level.

l AC - The signal is capacitively coupled. DC levels are rejected, and
frequencies below 50 Hz are attenuated.

l LFREJ - The signal is coupled through a capacitive high-pass filter
network, DC is rejected and signal frequencies below 50 kHz are
attenuated. Best used for stable triggering on medium to high
frequency signals.

l HFREJ - Signals are DC coupled to the trigger circuit, and a low-
pass filter network attenuates frequencies above 50 kHz. Best
used for triggering on low frequencies.

4. Choose the Polarity at which to measure pulse width.
5. Enter the voltage Level at which to measure pulse width. The Find Level

button sets the level to the signal mean.
6. Use Width Condition is settings to create an expression describing the

triggering pulse width:
l Any width Less Than an Upper Value.
l Any width Greater Than a Lower Value.
l Any width In Range or Out Range of values. You may describe the

range using either:
l Limits, an absolute Upper Value and Lower Value.
l Delta, any Nominal width plus or minus a Delta width.
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Pattern Trigger
A Pattern trigger can be set on a user-defined pattern of High or Low
voltage levels in analog channels (including the External Trigger input), or a
combination of digital and analog patterns when Mixed Signal capabilities
are available.

Pattern is the default trigger when the Mixed Signal option is connected to
the instrument, as this configuration is common to users wish to find and
trigger upon digital logic patterns. See the MS-250 Operator's Manual or MS-
500 Operator's Manual delivered with your Mixed Signal option for
instructions on setting up a digital pattern trigger.

1. On the Trigger dialog, select Pattern trigger type.
2. Select the Boolean Operator (AND, NAND, OR, or NOR) that describes

the relationship among analog inputs (e.g., C1 must be High NAND C2
must be Low).

3. For each input to be included in the trigger pattern, and select what
State it must be in (High, Low, or Don't Care) compared to the
threshold Level you will set. Leave "Don't Care" selected for any input
you wish to exclude.

4. For each input included in the trigger, enter the voltage threshold
Level.

5. If you've included EXTERNAL as an input, open the Ext tab and enter
the Attenuation.

55

ManualsPlus.com

https://www.manualsplus.com/


WaveMaster 8 Zi-A/Zi-B Oscilloscopes

Interval Trigger
Interval triggers upon finding a specific interval, the time (period) between
two consecutive edges of the same polarity: positive to positive or negative
to negative. Use the interval trigger to capture intervals that fall short of, or
exceed, a specified range.

1. On the Trigger dialog, select Smart trigger type, then choose Interval.
2. Choose the Source input.
3. Choose the type of signal Coupling at the input. Choices are:

l DC - All the signal’s frequency components are coupled to the
trigger circuit for high frequency bursts or where the use of AC
coupling would shift the effective trigger level.

l AC - The signal is capacitively coupled. DC levels are rejected, and
frequencies below 50 Hz are attenuated.

l LFREJ - The signal is coupled through a capacitive high-pass filter
network, DC is rejected and signal frequencies below 50 kHz are
attenuated. For stable triggering on medium to high frequency
signals.

l HFREJ - Signals are DC coupled to the trigger circuit, and a low-
pass filter network attenuates frequencies above 50 kHz (used for
triggering on low frequencies).

4. Choose the Slope (edge) from which to measure.
5. Enter the voltage Level at which to measure interval width. Where

available, the Find Level button sets the level to the signal mean.
6. Use Interval Condition is settings to create an expression describing

the triggering interval. This may be:
l Any width Less Than an Upper Value.
l Any width Greater Than a Lower Value.
l Any width In Range or Out Range of values. You may describe the

range using either:
l Limits, an absolute Upper Value and Lower Value.
l Delta, any Nominal width plus or minus a Delta width.
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Glitch Trigger
Glitch triggers upon finding a pulse-width that is less than a specified time
or within a specified range of times.

1. On the Trigger dialog, select Smart trigger type, then choose Glitch.
2. Choose the Source signal input.
3. Choose the type of signal Coupling at the input. Choices are:

l DC - All the signal’s frequency components are coupled to the
trigger circuit for high frequency bursts or where the use of AC
coupling would shift the effective trigger level.

l AC - The signal is capacitively coupled. DC levels are rejected, and
frequencies below 50 Hz are attenuated.

l LFREJ - The signal is coupled through a capacitive high-pass filter
network, DC is rejected and signal frequencies below 50 kHz are
attenuated. For stable triggering on medium to high frequency
signals.

l HFREJ - Signals are DC coupled to the trigger circuit, and a low-
pass filter network attenuates frequencies above 50 kHz (used for
triggering on low frequencies).

4. Choose the Polarity on which to trigger.
5. Enter the voltage Level at which to measure. The Find Level button

sets the Level to the signal mean.
6. Use Glitch Condition is settings to create an expression describing

the glitch width. This may be:
l Any width Less Than an Upper Value.
l Any width In Range of values marked by the specified Upper Value

and Lower Value.
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Dropout Trigger
Dropout triggers when a signal loss is detected. The trigger is generated at
the end of the timeout period following the last edge transition that meets
the trigger conditions. It is used primarily in single-shot applications with a
pre-trigger delay.

1. On the Trigger dialog, select Smart trigger type, then choose Dropout.
2. Choose the Source signal input.
3. Choose the type of signal Coupling at the input. Choices are:

l DC - All the signal’s frequency components are coupled to the
trigger circuit for high frequency bursts or where the use of AC
coupling would shift the effective trigger level.

l AC - The signal is capacitively coupled. DC levels are rejected, and
frequencies below 50 Hz are attenuated.

l LFREJ - The signal is coupled through a capacitive high-pass filter
network, DC is rejected and signal frequencies below 50 kHz are
attenuated. For stable triggering on medium to high frequency
signals.

l HFREJ - Signals are DC coupled to the trigger circuit, and a low-
pass filter network attenuates frequencies above 50 kHz (used for
triggering on low frequencies).

4. Choose the Slope (edge) and enter the voltage Level to watch for
transitions. Where available, the Find Level button sets the Level to the
signal mean.

5. Under Dropout Condition is..., enter the time interval after which to
trigger if no transition occurs at that Slope and Level.
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Window Trigger
Window triggers when a signal enters or exits a window defined by voltage
thresholds.

1. On the Trigger dialog, select Smart trigger type, then choose Window.
2. Choose the Source signal input.
3. Choose the type of signal Coupling at the input. Choices are:

l DC - All the signal’s frequency components are coupled to the
trigger circuit for high frequency bursts or where the use of AC
coupling would shift the effective trigger level.

l AC - The signal is capacitively coupled. DC levels are rejected, and
frequencies below 50 Hz are attenuated.

l LFREJ - The signal is coupled through a capacitive high-pass filter
network, DC is rejected and signal frequencies below 50 kHz are
attenuated. For stable triggering on medium to high frequency
signals.

l HFREJ - Signals are DC coupled to the trigger circuit, and a low-
pass filter network attenuates frequencies above 50 kHz (used for
triggering on low frequencies).

4. Choose to define the window using Absolute or Relative voltage
levels.

5. If Absolute, enter the voltage Upper Level and Lower Level.

If Relative, enter aNominal Level plus or minus a Delta voltage.
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Runt Trigger
Runt triggers when a pulse crosses a first threshold, but fails to cross a
second threshold before re-crossing the first. Other defining conditions for
this trigger are the polarity and runt interval (width).

1. On the Trigger dialog, select Smart trigger type, then choose Runt.
2. Choose the Source input.
3. Choose the type of signal Coupling at the input. Choices are:

l DC - All the signal’s frequency components are coupled to the
trigger circuit for high frequency bursts or where the use of AC
coupling would shift the effective trigger level.

l AC - The signal is capacitively coupled. DC levels are rejected, and
frequencies below 50 Hz are attenuated.

l LFREJ - The signal is coupled through a capacitive high-pass filter
network, DC is rejected and signal frequencies below 50 kHz are
attenuated. For stable triggering on medium to high frequency
signals.

l HFREJ - Signals are DC coupled to the trigger circuit, and a low-
pass filter network attenuates frequencies above 50 kHz (used for
triggering on low frequencies).

4. Choose the Polarity on which to measure.
5. Enter the voltage crossing Upper Level and Lower Level. Where

available, the Find Level button sets the levels to the positive and
negative signal mean.

6. Use Time Condition is settings to create an expression describing the
runt interval (width). This condition is in addition to (AND) the voltage
crossing levels. The interval may be:
l Any width Less Than an Upper Interval.
l Any width Greater Than a Lower Interval.
l Any width In Range or Out Range of values. You may describe the

range using either:
l Limits, an absolute Upper Interval and Lower Interval.
l Delta, any Nominal width plus or minus a Delta width.
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SlewRate Trigger
SlewRate triggers when the rising or falling edge of a pulse crosses an
upper and a lower level. The pulse edge must cross the thresholds faster
or slower than a selected period of time.

1. On the Trigger dialog, select Smart trigger type, then choose Slew
Rate.

2. Choose the Source input.
3. Choose the type of signal Coupling at the input. Choices are:

l DC - All the signal’s frequency components are coupled to the
trigger circuit for high frequency bursts or where the use of AC
coupling would shift the effective trigger level.

l AC - The signal is capacitively coupled. DC levels are rejected, and
frequencies below 50 Hz are attenuated.

l LFREJ - The signal is coupled through a capacitive high-pass filter
network, DC is rejected and signal frequencies below 50 kHz are
attenuated. For stable triggering on medium to high frequency
signals.

l HFREJ - Signals are DC coupled to the trigger circuit, and a low-
pass filter network attenuates frequencies above 50 kHz (used for
triggering on low frequencies).

4. Choose the Slope (edge) from which to measure.
5. Enter the voltage crossing Upper Level and Lower Level. Where

available, the Find Level button sets the level to the positive and
negative signal mean.

6. Use Time Condition is settings to create an expression describing the
interval within which both levels must be crossed. This may be:
l Any time Less Than an Upper Value.
l Any time Greater Than a Lower Value.
l Any time In Range or Out Range of values. You may describe the

range using either:
l Limits, an absolute Upper Value and Lower Value.
l Delta, any Nominal width plus or minus a Delta width.
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Qualified Trigger
Qualified arms the trigger on the A event, then fires on the B event. In
Normal trigger mode, it automatically resets after the B event. The options
for the B event depend on the type of A event. You may apply additional
Holdoff by time or number of events.

On the Trigger dialog, select MultiStage trigger type and choose Qualified.

Then, on the Qualified dialog choose the A and B events.

Besides an Edge or Pattern trigger, two special conditions may be selected
as the arming ("A") event:
l State, any voltage measured above or below a threshold Level.
l PatState, a pattern that persists over a user-defined number of events

or time. Like Pattern triggers, PatState events may be analog voltage
patterns, digital logic patterns, or a mix of both, depending on the
instrument's capabilities.

NOTE: On a standard instrument, Pattern and PatState events will default
to the analog pattern setup dialog. With a Mixed-Signal option, Pattern and
PatState events will default to the digital pattern setup dialog.

Once you've selected the A and B events on the Qualified dialog, set up the
conditions on the respective sub-dialogs exactly as you would a single-
stage trigger.
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TV Trigger
TV triggers on a specified line and field in standard (PAL, SECAM, NTSC,
HDTV) or custom composite video signals.

On the Trigger dialog, select TV trigger type to display the controls.

1. Choose the Source signal input.
2. Choose the signal TV Standard. To use a custom signal, also enter the:

l Frame Rate
l # of Fields per line
l # of Lines
l Interlace ratio

3. Choose the Line and Field upon which to trigger.

Measurement Trigger
Measurement fires when the trigger source achieves the specified
measurement. The available measurements depend on your model
instrument and the options installed, and each will offer a different
method for specifying the trigger condition, based on the type of
measurement. Generally, you will be able to specify a triggering value or
range of values, and for @level parameters, the voltage level at which the
measurement must occur.

On the Trigger dialog, select Measurement trigger type to display the
controls.

Serial Triggers
The Serial trigger type will appear if you have installed protocol-specific
serial data trigger and decode options. Select this type to open the serial
trigger setup dialogs. Instructions for using all serial data options are
available from our website at teledynelecroy.com/serialdata.

A 14.1 Gb/s Serial Trigger hardware option is available for WaveMaster
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Example
The following waveform figure has software-assisted triggering disabled:

The next waveform figure has software-assisted triggering enabled. The
red trace is aligned with the trigger point, indicated by the red marker
below the grid. The white trace is the waveform at the input to software-
assisted trigger processing. Notice how the white trace is the same as the
previous figure.

The next figure shows a waveform outside the horizontal gate region (the
closest positive edge is not within ±1 ns). The Auto and Normal difference
is as follows:
l In Auto software assisted trigger mode, the waveform would be

displayed, but not aligned.
l In Normal mode, it would not be displayed.
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2. Make any of the following modifications to the Trigger List:
l Add new trigger: touch the Trigger descriptor box and set up the

new trigger as desired on the Trigger dialog. Then, back on the
TriggerScan dialog, touch the Add New button to append the new
trigger to the Trigger List.

l Replace a trigger with one manually set up on the Trigger dialog:
highlight the setup in the Trigger List and touch the Update
Selected button.

l Delete a trigger: highlight the setup in the Trigger List and touch
the Delete Selected button. All trigger setups can be deleted in
one step by touching the Delete All button.

3. Optionally:
l Enter a Dwell Time the time instrument should wait before loading

the next trigger.
l Check the Stop On Trigger checkbox. You can use this to isolate

events as the triggers find them.

NOTE: If you have Persistence enabled, all trigger events are recorded
on the display.

Saving TriggerScan Setups
You can preserve the Trigger List by saving it to a setup file. The current
Trigger List is not preserved after exiting the application unless you
manually save it.
1. On the TriggerScan dialog, touch Setup File Name and enter a file

name, or touch the Browse button and select a location and file name.
2. Touch the Save Setup... button.

To reload a saved Trigger List, touch the Browse button, locating the file,
then touch Load Setup....

Running TriggerScan
When the Trigger List is set, touch the Start Scan button on the Trigger
Scan dialog. The instrument automatically cycles through all the triggers
in the list.

To run only a single trigger, select it from the Trigger List and touch Load
Selected. The trigger settings are copied to the Trigger dialog and will be
used when you start acquisition.
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In shaded (projected light) quality, the shape of
the pulses is emphasized. This quality is
monochrome only.

In wire frame quality, lines of equal intensity are
used to construct the persistence map. This
display can be either color or Monochrome.

In 3d mode, you can also turn the X Axis Rotation and Y Axis Roation of
the waveform through 180° of rotation from -90° to +90°. In the examples
above, the X-axis is rotated 60° an the Y-axis 15°.
TIP: Grab a corner of the persistence map and drag it in the desired
direction.

Other Persistence Settings
Besides the different modes, you can select a Saturation level as a
percentage of the maximum population. All populations above the
saturation population are then assigned the highest color intensity: that is,
they are saturated. At the same time, all populations below the saturation
level are assigned the remaining intensities. Data populations are
dynamically updated as data from new acquisitions is accumulated. A
saturation level of 100% spreads the intensity variation across the entire
distribution; at lower saturation levels the intensity will saturate (become
brighter) at the percentage value specified. Lowering this percentage
causes the pixels to be saturated at a lower population and makes visible
those events rarely seen at higher saturation levels.

Intensity duplicates the Trace Intensity function on the main Display
dialog.

Persistence Time is the duration of time (in seconds) after which
persistence data is erased from the display.

Choose to superimpose the last waveform over the persistence display by
selecting Show Last Trace (not available in 3d mode).

To display traces as a continuous line (instead of a series of sample points),
select Dot Joined.
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Standard Cursors Dialog
These controls can be used instead of the front panel controls to set
cursors or to refine the cursor position. Access the dialog by choosing
Cursors > Cursors Setup from the menu bar.

Cursors On displays or hide cursor lines. When first checked, the last
selected cursor type is displayed.

Cursor Type buttons select the type of cursor displayed on the grid.

The Show controls determine which values appear on the trace descriptor
box readout, particularly when using relative cursors:
l Absolute shows specific voltages for the two cursor locations.
l Delta shows the difference between the specific voltages at the cursor

locations.
l Abs+Delta shows both the specific voltages and the difference

between the specific voltages at the cursor locations.
l Slope (Horizontal Relative only) shows the slope of the waveform

between the cursor locations.

The Position controls at the right-side of the Standard Cursors dialog
display the current cursor location and can be used to set a new location.
The options available depend on the Cursor Type and Show settings.
l X 1 (negative) and X 2 (positive) time from the zero point.
l Y 1 (negative) and Y 2 (positive) number of divisions from the zero

level. May be a fraction of a division.
l Track locks cursor lines so they move together, maintaining their

same relative distance from each other.
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terminal marked with the parameter number to the far right.

TIP: On the Source Filter right-hand dialog, deselect any types (e.g.,
zooms) that you do not want to use in the process. This simplifes the
display and reduces the need to scroll.

5. On the Wed Editor dialog, choose the type of process to add to the
flow. You can Add Math, Add Measure, or Add Param Math (Math on
Parameters).

6. From the pop-up, choose the operation or measurement that will
occur at that node. A new block appears on the display. Drag the block
to a location in the flow.

TIP: Touch the location to place a green plus sign before adding the
node. Then, the new block will be created at this spot. Otherwise,
blocks may cover one another until they are moved.

7. The process block will have a input "pin" on the left. If a waveform is
required, the pin is blue; if a number is required, the pin is purple.
Touch and drag a matching colored pin from the sources on the left of
the screen to the block. Choose as many sources as there are input
pins on the block.

TIP: You may need to use the scrollbar to see all the available sources.
For convenience, the Math and Measure dialogs behind the Web
Editor dialog summarize what is currently configured for those
sources.

When you drop the pin, a line is drawn from the source to the process.
If a source is incompatible with a process, you will not be able to pin it.
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8. If the process requires additional configuration, a right-hand dialog
appears next to the Web Editor dialog. Use it to enter the values to
apply to that processing node.

9. Continue to add processes as needed, pinning the output of each block
to the input of the next block in the flow. The final process should be
the same type as the terminal (in this example, a measurement).

NOTE: The flow does not need to be strictly sequential, as many
processes can accept multiple inputs that may or may not have
undergone other processes. The only requirement is that the outputs
are pinned to acceptable inputs. The color of the input/output arrows
indicates which connections are compatible.

10. Drag the output pin from the final process block to the input pin on the
terminal to complete the flow.

Preview Process
You can add preview "windows" to see the output of a process at any stage
in the flow. These previews apply only to the Wed Editor.

Select the output pin of the processing block you wish to preview. It will
turn bright green. Then, on the Web Editor dialog choose Add Preview.

Delete Process/Connection
To delete any process from the web, select the block then touch Delete. All
the connections to/from it are automatically deleted.

To remove a connection between process blocks, touch the line. A scissor
icon appears above it. Confirm whether or not to "cut" the connection.
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Measurement Description

Delay

Time from trigger to transition: Measures time between trigger and first 50%
crossing of specifies signal. Delay can be used tomeasure the propagation
delaybetween two signals by triggering on one and determining delayof
other.

Delta Delay
(ddelay)

Computes time between 50%level of two sources.

Dperiod@level
(dper@lv)

Adjacent cycle deviation (cycle-to-cycle jitter) of the periodmeasurement for
each cycle in a waveform. The reference level for thismeasurement can be
specified.

Dtime@level
(dt@lv)

Computes the time between transitionsof the selected sourcesat the
specified levels. Only positive going transitionsare counted.

Dtrig Time
(dtrig)

Time from last trigger to this trigger

Duration
(dur)

For single sweep waveforms, dur is 0; for sequence waveforms: time from
first to last segment's trigger; for single segments of sequence waveforms:
time from previous segment's to current segment's trigger; for waveforms
produced bya history function: time from first to last accumulated waveform's
trigger.

DutyCycle Percent of period for which data are above or below the 50% level of the
signal.

Duty@level
(duty@lv)

Percent of period for which data are above or below a specified level.

Edge@level
(edge@lv)

Number of positive edges in waveform that cross the specified threshold
level.

Fall 80-20%
(fall8020)

Duration of pulse waveform's falling transition from 80%to 20%of the
amplitude averaged for all falling transitionsbetween themeasurement
gates. On signals not having twomajor levels (triangle or saw-tooth waves,
for example), top and base can default to maximum andminimum, giving less
predictable results.

Fall time
(fall)

Duration of pulse waveform's falling transition from 90%to 10%of the
amplitude averaged for all falling transitionsbetween themeasurement
gates. On signals not having twomajor levels (triangle or saw-tooth waves,
for example), top and base can default to maximum andminimum, giving less
predictable results.
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Measurement Description

Fall@level
(fall@lv)

Fall at level: Duration of pulse waveform's falling edgesbetween user-
specified transition levels.

Threshold arguments specify two vertical valueson each edge used to
compute fall time:
lower = lower thresh. x amp/100 +base
upper = upper thresh. x amp/100 +base

First Indicates value of horizontal axis at left cursor.

Frequency
(freq)

Period of cyclic signalmeasured as time between every other pair of 50%
crossings. Starting with first transition after left measurement gate. The
period ismeasured for each transition pair. The reciprocal of each period
measurement is calculated as the frequency.

Freq@level
(freq@lv)

Period of cyclic signalmeasured as time between every other pair at the
specified level. Starting with first transition after left measurement gate. The
period ismeasured for each transition pair. The reciprocal of each period
measurement is calculated as the frequency.

FWHM Measures the width of the largest area histogram peakat half of the
populationof the highest peak.

FWxx
Measures the width of the largest area histogram peakat xx%of the
population of the highest peak.

Half Period
(hper)

Half period of a waveform.

Hist ampl
(hampl)

Difference in value between the twomost populated peaks in a histogram.

Hist base Value of the left-most of the twomost populated histogram peaks.

Hist maxpop Peakwith maximum population in a histogram.

Hist maximum Value of the highest (right-most) populated bin in a histogram.

Hist mean Average or mean value of data in a histogram.

Hist median Value of the 'x' axis of a histogram that divides the population into two equal
halves.
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Measurement Description

Hist minimum Value of the lowest (left-most) populated bin in a histogram.

Hist mode Position of the highest histogram peak.

Hist pop@x Population at bin for specified horizontal coordinate.

Hist range Calculates range (max-min) of a histogram.

Hist rms Root mean square of the values in a histogram.

Hist sdev Standard deviation of values in a histogram.

Hist top Value of the right-most of the twomost populated histogram peaks.

Hist X@peak Value of the nth highest histogram peak. You supply the value of n.

Hold Time Time from the clockedge to the data edge.

Last Time from trigger to last (rightmost) cursor.

Level@X
(lvl@x)

Gives the vertical value at the specified x position. If the x position is between
two points, it gives the interpolated value.When theNearest point
checkbox is selected, it gives the vertical value of the nearest data point.

MATLABparam Producesa parameter using a user-specifiedMATLAB function.

Maximum
(max)

Measureshighest point in waveform. Unlike top, doesnot assumewaveform
has two levels.

Mean
Average of data for time domain waveform. Computed as centroid of
distribution for a histogram of the data values.

Median The average of base and top values.

Minimum
(min)

Measures the lowest point in a waveform. Unlike base, doesnot assume
waveform has two levels.

N-cycle Jitter Peak-to-peak jitter between edges spaced nUI apart.

None Disablesparameter calculation

NumPoints
(npoints)

Number of points in the waveform between themeasurement gates.

Overshoot-

Amount of overshoot following a falling edge. This is represented as
percentage of amplitude. Overshoot- is calculated using the formula (base -
min.)/ampl x 100. On signals not having twomajor levels (triangle or saw-
tooth waves, for example), maynot give predictable results.
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Measurement Description

Overshoot+

Amount of overshoot following a rising edge specified This is represented as
a percentage of amplitude. Overshoot+ is calculated using the formula (max.
- top)/ampl x 100. On signals not having twomajor levels (triangle or saw-
tooth waves, for example), maynot give predictable results.

Peak to Peak
(pkpk)

Difference between highest and lowest points in waveform. Unlike ampl,
doesnot assume the waveform has two levels. Peak to peak is calculated
using the formulamaximum –minimum.

Peaks Number of peaks in a histogram.

Percentile
(pctl)

Horizontal data value that dividesa histogram so the population to the left is
xx%of the total.

Period
The time between every other pair of 50%crossings. Starting with first
transition after left measurement gate, period ismeasured for each transition
pair, with valuesaveraged to give final result.

Period@level
(per@lv)

The time between every other pair of at the level specified. Starting with first
transition after left measurement gate, period ismeasured for each transition
pair, with valuesaveraged to give final result.

Phase
Phase difference between signal analyzed and signal used as reference.
Both signals aremeasured from the 50%point of their rising edges.

Rise 20-80%
(rise2080)

Duration of pulse waveform's rising transition from 20%to 80%of the
amplitude averaged for all rising transitionsbetween themeasurement
gates. On signals not having twomajor levels (triangle or saw-tooth waves,
for example), top and base can default to maximum andminimum, giving less
predictable results.

Rise Time

Duration of pulse waveform's rising transition from 10%to 90%of the
amplitude averaged for all rising transitionsbetween themeasurement
gates. On signals not having twomajor levels (triangle or saw-tooth waves,
for example), top and base can default to maximum andminimum, giving less
predictable results.

Rise@level
(rise@lv)

Duration of pulse waveform's rising edgesbetween user-defined transition
levels. Threshold arguments specify two vertical valueson each edge used to
compute rise time:
lower = lower thresh. x amp/100 +base
upper = upper thresh. x amp/100 +base

RMS Root Mean Square of data (between gates) calculated using the formula:
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Measurement Description

Where: vi denotesmeasured sample values, and N =number of data points
within the periods found up tomaximum of 100 periods.

Setup Time from the data edge to the clockedge.

Skew
Time of clock1 edgeminus time of nearest clock2 edge. Both signals are
measured from the 50%point of their rising edges.

Slew Rate
(slew)

Slew rate or local dV/dt in a transition zone

Std Dev
(sdev)

Standard deviation of the data between themeasure gatesusing the
formula:

Where: vi denotesmeasured sample values, and N =number of data points
within the periods found up tomaximum of 100 periods. This is equivalent to
the rms for a zero-mean waveform. Also referred to asAC RMS

TIE@level
(tie@lv)

Difference between themeasured timesof crossing a given slope and level
and the ideal expected time. For Slope you can choose positive, negative, or
both. For output units you can choose time or unit interval (UI). A unit interval
equals one clockperiod. The VirtualClock setup gives you a choice of
Standard (1.544MHz) or Custom reference clocks. You can also use a
mathematically derivedGolden PLL to filter low frequency jitter. The cutoff
frequency is user selectable.

Time@level
(time@lv)l

Time from trigger (t=0) to crossing at a specified level.

Top

Higher of twomost probable states (base is lower). Measureshigher level in
two-level signals. Differs frommax in that noise, overshoot, undershoot, and
ringing do not affect measurement. On signals not having twomajor levels
(such as triangle or saw-tooth waves), the amplitude parameter returns the
same value asminimum.

TotalPop
(totp)

Total population of a histogram.
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CREATE HISTOGRAM
1. Open the parameter setup (Px) dialog for the measurement you wish

to histogram.

TIP: A quick way to do this is to touch the measurement table cell.

2. Touch the Histogram toolbar button at the bottom of the Px dialog
and choose the function location (Fx) in which to display the
histogram. The histogram opens in a new grid along with its function
descriptor box.

3. Touch the new hist descriptor box to display the Fx dialog, then open
the Histogram right-hand dialog.

4. Enter the maximum #Values in one bin of the histogram. This
determines the number of samples that are represented by the bar at
full height.

5. Touch #Bins and enter the number of bins that comprise the
histogram. This determines how many bars appear in the histogram.

6. To let the software determine the range of values represented by each
bin/bar, check Enable Auto Find, then touch the Find Center and
Width button.

To set your own range, enter Center and Width values.
7. Choose a Vertical Scale method:

l Linear allows the histogram to build vertically as data
accumulates. When the histogram reaches the top of the display,
it rescales the vertical axis to keep it on screen

l LinConstMax keeps the histogram at near full scale and rescales
the vertical axis as data is accumulated.

NOTE: The histogram can also be created using the Math Setup dialog.
First choose the function location (Fx), then choose the Source parameter
and the Histogram Operator.
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CREATE PERSISTENCE HISTOGRAM
You can create a histogram of a persistence display, which graphs a
horizontal or vertical “slice” of a waveform.

NOTE: This operation is different than the Histogram math operation and is
not affected by Center and Width settings made on any existing
Histograms.

1. Choose Math > Math Setup... from the menu bar to access the Math
dialog.

2. Touch an open Fx button and select Phistogram from the pop-up
menu.

3. Touch the Fx tab to open the Function setup dialog, then select the
Source1 trace from the pop-up.

4. Open the Phistogram right-hand dialog.
5. Touch Slice Center and use the pop-up keypad to enter a value.
6. Touch Slice Width and use the pop-up keypad to enter a value.
7. Touch Slice Direction and select Horizontal or Vertical slice from the

pop-up menu.
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Track
A Track is a plot composed of parameter measurements that is time
synchronous with the source waveform. The vertical units are those of the
source parameter and the horizontal units are seconds. In order to
maintain time synchronism, the parameter values are posted at the
sampling rate. Track values are redundant in that the same value is
repeated every sample period until the measurement changes.
1. Open the parameter setup (Px) dialog for the measurement you wish

to track.

TIP: A quick way to do this is to touch the measurement table cell.

2. Touch the Track toolbar button at the bottom of the Px dialog and
choose the function location (F1-F12) in which to display the plot. The
track opens in a new grid along with its function descriptor box.

3. To modify the track scale, position, or line style:
l Touch the new Track descriptor box to display the Fx dialog, then

open the Track right-hand dialog.

l On the Track right-hand dialog, uncheck Auto Find Scale and
enter a new Center and Height/div. You can also use Find Scale to
automatically find suitable values.

l Choose a line Connect function of either Interpolate or Extend.
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Trend
A Trend is a plot composed of a series of parameter measurements in the
order the measurements were taken. The vertical units are those of the
source parameter, the horizontal unit is measurement number. The Trend
contains a single value for each measurement. Trends are especially useful
for visualizing the history of a parameter over an extended period of time or
over multiple acquisitions.
1. Open the parameter setup (Px) dialog for the measurement you wish to

histogram.

TIP: A quick way to do this is to touch the measurement table cell.

2. Touch the Trend toolbar button at the bottom of the Px dialog and
choose the function location (F1-F12) in which to display the plot. The
Trend opens in a new grid along with its function descriptor box.

3. Touch the new Trend descriptor box to display the Fx dialog, then
open the Trend right-hand dialog.

4. Choose a computation Mode of All (plots multiple points per
acquisition) or Average (plots one point per acquisition). Enter the
number of measured Values to Trend.

5. To rescale the Trend, uncheck Auto Find Scale and enter the new
Center and Height/div values. You can also use Find Scale to
automatically find suitable values.
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Determining Rise and Fall Times
Once top and base are estimated, calculation of the rise and fall times is
easily done (see figure). The appropriate threshold levels are automatically
determined by the instrument, using the amplitude (ampl) parameter.

Threshold levels for rise or fall time can also be selected using absolute or
relative settings ( if @level measurements are included with your model). If
absolute settings are chosen, the rise or fall time is measured as the time
interval separating the two crossing points on a rising or falling edge. But
when relative settings are chosen, the vertical interval spanned between
the base and top lines is subdivided into a percentile scale (base = 0 %, top
= 100 %) to determine the vertical position of the crossing points.

The time interval separating the points on the rising or falling edges is then
estimated to yield the rise or fall time. These results are averaged over the
number of transition edges that occur within the observation window.
Rising Edge Duration

Falling Edge Duration

Where Mr is the number of rising edges found, Mf the number of falling

edges found, the time when rising edge i crosses the x% level, and
the time when falling edge i crosses the x% level.
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Determining Time Parameters
Time parameter measurements such as width, period and delay are carried
out with respect to the mesial reference level, located halfway (50%)
between the top and base reference lines or with respect to the specified
level for @level parameters.

Time-parameter estimation depends on the number of cycles included
within the observation window. If the number of cycles is not an integer,
parameter measurements such as rms or mean will be biased. However,
only the last value is actually displayed, the mean being available when
statistics are enabled. To avoid these bias effects, cyclic parameters can be
chosen, including crms and cmean, that restrict the calculation to an
integer number of cycles.
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Determining Differential Time Measurements
The instrument enables accurate differential time measurements between
two traces: for example, propagation, setup and hold delays (see figure).

If included with your instrument, parameters such as Delta c2d± require
the transition polarity of the clock and data signals to be specified.

Moreover, a hysteresis range may be specified to ignore any spurious
transition that does not exceed the boundaries of the hysteresis interval.
In the figure, Delta c2d- (1, 2) measures the time interval separating the
rising edge of the clock (trigger) from the first negative transition of the
data signal. Similarly, Delta c2d+ (1, 2) measures the time interval between
the trigger and the next transition of the data signal.
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3. Choose a single f(x) or dual g(f(x) operator function.

TIP: You can also choose Web Edit, in which case this function is
added as a terminal to the processing web. See the instructions for
Using Wed Edit to set up the function.

4. In Operator1, choose the math operation to perform.
5. The choice of operator drives the number of Source fields you will see

displayed. Make a selection in each field.

A Summary of the function you are building appears on the dialog.
Refer to this to be sure your sources are in the proper order to yield
the function you want (e.g., C1-C2 vs. C2-C1).

6. If the operator you've selected has any other configurable settings,
you'll see a right-hand dialog of the same name as the operator. Touch
the tab to open the dialog and make any further settings. These are
explained on the dialog.

There will also be a Zoom dialog where you can optionally adjust the
math trace. This does not affect the scale of any other traces.

7. If you're creating a dual function, repeat the procedure for the second
operator.

Enable/Disable Math Function
Once a math function has been created and saved, just use the main Math
dialog to quickly enable/disable it.

Touch the front panelMath button, or from the menu bar choose Math >
Math Setup, then check the On box next to each function you wish to
display.

Touch Reset All to erase all functions from their locations.

Touch Clear Sweeps to restart the counter on cumulative functions (like
Average).
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Operator Definition

DIfference For every point in the waveform, the value of Source2 is subtracted from
the value of Source1. Source1 and Source2must have the same
horizontal units and scale and the same vertical units.

Envelope Calculateshighest and lowest vertical valuesof a waveform at each
horizontal value for a specified number of sweeps.

ERes Applies a noise reduction and smoothing filter by adding a specified
number of bits. See Enhanced Resolution.

FFT Computesa frequency spectrumwith optionalRectangular, Von Hann,
Flat Topp, Hamming, Blackman-Harris, and Hanning windows.
Calculatesup to 1Mpts. Also allowsFFT Averaging through use of a
secondmath operator. See FFT.

Floor Calculates the lowest vertical valuesof a waveform at each horizontal
value for a specified number of sweeps.

Integral Calculates the linearly rescaled integral (with multiplier and adder) of a
waveform input starting from the left edge of the screen using the
formula:
0.5 * (current sample value + next sample value) * (horizontal sample
interval)
Each calculated area is summedwith the previous sum of areas. The
multiplier and adder are applied before the integration function.

Invert For every point in the waveform, the inverse of that point is calculated.

Product For every point in the waveform, the value of Source1 ismultiplied by the
value of Source 2. Source1 and Source2must have the same horizontal
units and scale.

Ratio For every point in the waveform, the value of Source1 is divided by the
value of Source2. Source1 and Source2must have the same horizontal
units and scale.

Reciprocal For every point in the waveform the inverse is calculated using the
formula:
1 / (sample value)

Rescale For every point in the waveform the sample value ismultiplied by the
specifiedmultiplier and then add to with the specified adder. See
Rescaling and Assigning Units.

Roof Calculates the highest vertical valuesof a waveform at each horizontal
value for a specified number of sweeps.

Square For every point in the waveform, the square of the sample value is
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Abbreviated Units of Measure
Abbreviation Measure Abbreviation Measure

(blank) No units N Newton

A Ampere OHM Ohm

C Coulomb PAL Pascal

CYCLE Cycles PCT Percent

DB Decibel POISE Poise

DBC Decibel referred to carrier PPM Parts per million

DBM DecibelMilliwatt RAD Radian

DBV DecibelVolts DEG Degree (of arc)

DBUZ DecibelMicroamp MNT Minute (of arc)

DEC Decade SAMPLE Sample

DIV Divisions SWEEP Sweeps

Event Events SEC Second (of arc)

F Farad S Second

G Gram SIE Siemens

H Henry T Tesla

HZ Hertz UI Unit interval

J Joule V Volt

K Degree Kelvin VA Volt amps

CEL Degree Celsius W Watt

FAR Degree Fahrenheit WB Weber

L Liter MIN Min

M Meter HOUR Hour

FT Foot DAY Day

IN Inch WEEK Week

YARD Yard

MILE Mile
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Resolution increased by -3 dB Bandwidth
(x Nyquist)

Filter Length
(Samples)

0.5 0.5 2

1.0 0.241 5

1.5 0.121 10

2.0 0.058 24

2.5 0.029 51

3.0 0.016 117

With low-pass filters, the actual SNR increase obtained in any particular
situation depends on the power spectral density of the noise on the signal.

The improvement in SNR corresponds to the improvement in resolution if
the noise in the signal is white (evenly distributed across the frequency
spectrum). If the noise power is biased towards high frequencies, the SNR
improvement will be better than the resolution improvement.

The opposite may be true if the noise is mostly at lower frequencies. SNR
improvement due to the removal of coherent noise signals - feed-through
of clock signals, for example - is determined by the fall of the dominant
frequency components of the signal in the passband. This is easily
ascertained using spectral analysis. The filters have a precisely constant
zero-phase response. This has two benefits. First, the filters do not distort
the relative position of different events in the waveform, even if the events'
frequency content is different. Second, because the waveforms are
stored, the delay normally associated with filtering (between the input and
output waveforms) can be exactly compensated during the computation
of the filtered waveform.

The filters have been given exact unity gain at low frequency. Enhanced
resolution should therefore not cause overflow if the source data is not
overflowed. If part of the source trace were to overflow, filtering would be
allowed, but the results in the vicinity of the overflowed data -- the filter
impulse response length - would be incorrect. This is because in some
circumstances an overflow may be a spike of only one or two samples, and
the energy in this spike may not be enough to significantly affect the
results. It would then be undesirable to disallow the whole trace.
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Example ERes Applications
The following examples illustrate how you might use the ERes filter.

Graph Function

Low-pass filtering: The spectrum of a square signal
before (left top) and after (left bottom) enhanced resolution
processing. The result clearly illustrateshow the filter rejects
high-frequency components from the signal. The higher the
bit enhancement, the lower the resulting bandwidth.

Increase vertical resolution: In the example at left, the
lower (inner) trace hasbeen significantly enhanced bya
three-bit enhanced resolution function.

Reduce noise: The example at left showsenhanced
resolution of a noisy signal. The original trace (left top) has
been processed bya 2-bit enhanced resolution filter. The
result (left bottom) showsa smooth trace, wheremost of the
noise hasbeen eliminated.

NOTE: While enhanced resolution can only improve the resolution of a
trace, it cannot improve the accuracy or linearity of the original
quantization. The pass-band causes signal attenuation for signals near the
cut-off frequency. The highest frequencies passed may be slightly
attenuated. Perform the filtering on finite record lengths. Data is lost at the
start and end of the waveform and the trace ends up slightly shorter after
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Continuous Averaging
NOTE: Continuous Averaging may be set up as Pre-Processing on the
Channel dialog or as a Math function.

Continuous Averaging, the default setting, is the repeated addition, with
unequal weight, of successive source waveforms. It is particularly useful
for reducing noise on signals that drift very slowly in time or amplitude. The
most recently acquired waveform has more weight than all the previously
acquired ones: the continuous average is dominated by the statistical
fluctuations of the most recently acquired waveform. The weight of ‘old'
waveforms in the continuous average tends to zero (following an
exponential rule) at a rate that decreases as the weight increases.

You determine the importance of new data vs. old data by assigning a
weighting factor. Continuous averaging allows you to make adjustments to
a system under test and to see the results immediately. The formula for
both summed and continuous averaging is:

new average = (new data + weight * old average)/(weight + 1)

However, by setting a Sweeps value, you establish a fixed weight that is
assigned to the old average once the number of sweeps is reached. For
example, for a sweeps (weight) value of 4:

Sweep New Average =

1 (no old average yet) (new data +0 * old average)/(0 + 1) = new data only

2 (new data + 1*old average)/(1 + 1) = 1/2 new data +1/2 old average

3 (new data + 2 * old average)/(2 + 1) = 1/3 new data + 2/3 old average

4 (new data + 3 * old average)/(3 + 1) = 1/4 new data + 3/4 old average

5 (new data + 4 * old average)/(4 + 1) = 1/5 new data + 4/5 old average

6 (new data + 4 * old average)/(4 + 1) = 1/5 new data + 4/5 old average

7 (new data + 4 * old average)/(4 + 1) = 1/5 new data + 4/5 old average

In this way, for sweeps > 4 the importance of the old average begins to
decrease exponentially.

NOTE: The number of sweeps used to compute the average is displayed at
the bottom of the trace descriptor box.
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l Group Delay Shift
l Line Impedence. By default, the FFT function assumes a

termination of 50 Ohms. If an external terminator is being used,
this setting can be changed to properly calculate the FFT based on
the new termination value.

6. Check the Suppress DC box to make the DC bin go to zero. Otherwise,
leave it unchecked.

Choosing a Window
The choice of a spectral window is dictated by the signal's characteristics.
Weighting functions control the filter response shape, and affect noise
bandwidth as well as side lobe levels. Ideally, the main lobe should be as
narrow and flat as possible to effectively discriminate all spectral
components, while all side lobes should be infinitely attenuated. The
window type defines the bandwidth and shape of the equivalent filter to be
used in the FFT processing.

Rectangular windows provide the highest frequency resolution and are
useful for estimating the type of harmonics present in the signal. Because
the rectangular window decays as a (sinx)/x function in the spectral
domain, slight attenuation will be induced. Functions with less attenuation
(Flat Top and Blackman-Harris) provide maximum amplitude at the expense
of frequency resolution, whereas Hamming and Von Hann are good for
general purpose use with continuous waveforms.

Window Type Applications and Limitations

Rectangular Normally used when the signal is transient (completely contained in the time-
domain window) or known to have a fundamental frequency component that
is an integer multiple of the fundamental frequencyof the window. Signals
other than these typeswill show varying amounts of spectral leakage and
scallop loss, which can be corrected by selecting another type of window.

Hanning (Von
Hann)

Reduces leakage and improvesamplitude accuracy. However, frequency
resolution is also reduced.

Hamming Reduces leakage and improvesamplitude accuracy. However, frequency
resolution is also reduced.

Flat Top Providesexcellent amplitude accuracywith moderate reduction of leakage,
but with reduced frequency resolution.

Blackman-
Harris

Reduces leakage to aminimum, but with reduced frequency resolution.
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FFT Window Filter Parameters

Window Type Highest Side
Lobe (dB)

Scallop Loss
(dB)

ENBW
(bins)

Coherent Gain
(dB)

Rectangular -13 3.92 1.0 0.0

Von Hann -32 1.42 1.5 -6.02

Hamming -43 1.78 1.37 -5.35

Flat Top -44 0.01 3.43 -11.05

Blackman-Harris -67 1.13 1.71 -7.53
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RUNT MODE
Runt Mode looks for pulses that fail to cross a specified threshhold. You
can search for positive-going or negative-going runts, or both. An
adjustable hysteresis band is provided to eliminate noise.

In the case of negative-going runt pulses, the value displayed in the table is
the difference (delta) of the high level of the signal and the runt amplitude
(i.e., where the runt bottoms out). This can be confirmed by placing
cursors on the runt pulse and reading the delta Y value in the trace labels.
In the case of positive-going runt pulses, the value displayed in the table is
the absolute value of the amplitude of the runt pulse. Runt Mode settings
are:
l Runt Type. Choose Both, Pos, or Neg.
l Hysteresis. Enter the hysteresis level as a percentage or voltage.
l Low/High Threshold. Enter the levels as a percentage or voltage.
l Absolute Levels. Check this box to enter levels as absolute voltage

instead of percentage.

MEASUREMENT MODE
Measurement Mode is used for applying filters to measurements to find
those that meet your defined criteria, helping to isolate particular events
within many samples. Markers appear over the source trace to indicate the
location of measurement, while the table displays values for the selected
parameter that meet the criteria. Measurement Mode settings are:
l Measurement. Choose the measurement parameter you wish to

search.
l Filter Method. Choose the operator that indicates the desired

relationship to the Filter Limit. Only measurements that meet this
criteria are returned.

l Filter Limit. Enter the value that completes the filter criteria.

Alternatively, you can use the Filter Wizard to create the filter criteria.

SERIAL PATTERNMODE
Serial Pattern Mode is used for finding 2- to 64-bit patterns in digital
sequences; ideal for bursted patterns where a PLL cannot lock. Serial
Pattern Mode settings are:
l Viewing. Choose to enter the pattern as Binary or Hex(adecimal).
l Binary/Hex. Enter the pattern.
l Num. Patterns to detect. Enter a whole number.
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Setting Up WaveScan
This procedure explains how to set up WaveScan to search an acquisition
for events of interest. Set up your source channel and triggers before
setting up the scan.
1. Press the front panel Stop button to stop acquisition.
2. Choose Analysis > WaveScan.
3. Check Enable.
4. Choose the Source waveform.
5. Choose the Scan Mode and enter values for any additional settings

that appear at the right of the dialog based on your selection.
6. If you're using Measurement Mode, set up the filter in one of the

following ways:
l Touch Filter and choose an operator, then enter the Filter Limit.
l Touch Filter Wizard and choose one of the pre-set filters. The

Filter and Filter Limit are automatically set based on your
selection.

7. Select each Scan View in which you wish to display results by checking
the box at the bottom of the dialog. Each view selected is displayed
simultaneously.

8. If you're using Scan Overlay view, on the Scan Overlay dialog Clear
Sweeps. If desired, set up the Persistence display.

9. Optionally, choose an Action to trigger when an event that meets your
scan criteria is found.

10. Restart acquisition.
11. When using the Zoom view, use the Zx tab to adjust the zoom.

Adding Persistence to ScanOverlay
To apply monochromatic persistence to a Scan Overlay:
1. Select Scan Overlay when setting up the wave scan, then open the

ScanOverlay dialog.
2. Check Persistence On.
3. Enter a Saturation level as a percentage. All samples above the

saturation level are assigned the highest color intensity.
4. Choose a Persistence Time. The higher the time, the more static the

persistence display.

To adjust the scan overlay to effectively "zoom" in or out: touch the In/Out
buttons, or touch Scale and Delay and enter new values.
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or Math trace is compared. Test conditions are associated with the mask,
defining how the waveform is to be compared to the masked area (e.g.,
some/all values fall within, some/all values fall outside), and a Pass or Fail
result is returned indicating the condition was found to be true or false.

Mask testing can be done using a pre-defined mask or a mask created
from a waveform with user-defined vertical and horizontal tolerances.
Some industry standard masks used for compliance testing are included
with the X-Stream software. The mask test can be confined to just a
portion of the trace by the use of a measure gate.

ACCESS PASS/FAIL TEST DIALOGS
Choose Analysis > Pass/Fail to display the Pass/Fail dialog. Touch the Qx
button where you want to set up the qualifier. From the pop-up menu,
select Mask test..

The Qx dialog opens with the Mask test condition selected and the Test,
Load Mask, Make Mask, and Gate right-hand dialogs displayed. On these
dialogs, you manage, make, and apply gates to your mask.

MAKE MASK
Use this procedure to create a new mask based on a live waveform. The
mask covers the area of the waveform plus the boundaries you enter.
1. Touch the Make Mask tab to display the dialog.
2. If desired, enter a new Destination File Name and path, or touch

Browse and select a previous file to overwrite. The file name should
end with the .msk extension.

3. Touch the Ver Delta and Hor Delta fields and enter boundary values
using the pop-up numeric keypad or the front panel Adjust knob.

4. Touch Make from Trace.

LOAD MASK
Use this procedure in lieu of Make Mask if you have a pre-defined mask file,
or wish to recall a mask you previously created and saved.
1. Touch the Load Mask tab to display the dialog.
2. To use a saved .msk file, touch File and select the mask.
3. Check View Mask to display the mask over the trace.
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5. On the right-hand ParamCompare dialog, touch Compare Values and
select All or Any from the pop-up menu.

By selecting All, the condition is true only if every waveform falls
within the set limit. Selecting Any makes the condition true if just one
waveform falls within the limit.

6. Touch Condition and select a math operator, then touch Limit and
enter the value that completes the condition. The value entered
acquires the dimensions corresponding to the parameters being
tested. For example, if you are testing a time parameter, the unit is
seconds.

7. If you chose to set a Delta limit, also enter the Absolute or % Delta
value. You may choose instead to set Limit and Delta using one of the
buttons at the bottom of the dialog.

COMPARING PARAMETER MEASUREMENTS
When using Dual Param(eter) Compare, two measurement results, rather
than two waveforms, are compared.
1. Choose Analysis > Pass/Fail to display the Pass/Fail dialog.
2. Touch the Qx button where you want to set up a qualifier.
3. From the Pass/Fail Condition menu, choose Dual Param Compare.
4. On the left-hand Qx dialog, select the parameters to compare in

Source1 and Source2.
5. On the right-hand ParamCompare dialog, touch Compare values and

select All or Any from the pop-up menu.

By selecting All, the test are true only if every waveform falls within the
set limit. Selecting Any makes the test true if just one waveform falls
within the limit.

6. Touch Condition and select the math operator that completes the
condition. The Summary field shows the completed condition that is
represented by this qualifier.

Define Pass/Fail Tests
The Qualifiers define the conditions of a Pass/Fail test, but don't in
themselves determine the test result. You must separately define what
constitutes a "Pass" or a "Fail" on the Actions dialog. A Pass or Fail result
can be made to produce various additional actions, such as sending a
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pulse to another device.
1. After setting up the Pass/Fail test qualifiers, open the Actions tab.

2. Check Enable Actions to turn on actions.
3. Optionally, check Summary View to see a running summary of test

results over the total number of sweeps.
4. Select the test Pass criteria in Pass If.
5. To apply additional actions to the test result: under If, choose to apply

actions if the result is a Pass or a Fail, and under Then, choose all the
actions to apply:
l Save a waveform file
l Stop the test
l Sound an Alarm
l Emit a Pulse from the AUX OUT connector. Also open the Aux
Output tab and choose to Use Auxilliary Output For Pass/Fail.

l Capture the screen and process it according to your Hardcopy
selection (e.g., send to printer).

l Create a LabNotebook Notebook Entry.

Use the Clear All button to clear all the action checkboxes, or Force
Actions Once to apply them once regardless of the test results.

DELAY TEST
You can delay the start of a test by entering the number of sweeps to wait
in Start Testing After.

Touch Clear Sweeps at any time to reset the test counter.

STOP TEST
To stop the test following a specified number of sweeps, rather than a Pass
or Fail result, check the Stop Test box, then enter the desired number of
sweeps in After.
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SET UP REMOTE CONTROL
NOTE: Full remote control setup requires the installation and configuration
of software on the controller, as well. These steps represent only what is
done on the instrument. See the Remote Control manual for your model
for an explantion of the complete process.

1. From the menu bar, choose Utilities > Utilities Setup, then touch the
Remote tab.

2. On the Remote dialog, make a Control From selection.
3. If using TCPIP and wish to restrict controller privileges to specific

network clients, touch Yes. Enter the IP addresses or DNS names of
the authorized controllers in a comma-delimited list.

CONFIGURE THE REMOTE CONTROL ASSISTANT EVENT LOG
The Remote Control Assistant monitors communication between the
controller and instrument. You can log all events or errors only. The log
can be output to an ASCII file and is invaluable when you are creating and
debugging remote control programs.
1. From the menu bar, choose Utilities > Utilities Setup, then touch the

Remote tab.
2. Under Remote Control Assistant, touch Log Mode and choose Off,

Errors Only, or Full Dialog.
3. To always clear the log at startup, check Reset to Errors Only and

clear at startup.

EXPORT CONTENTS OF THE EVENT LOG
1. From the menu bar, choose Utilities > Utilities Setup, then touch the

Remote tab.
2. Touch the Show Remote Control Log button. The Event Logs pop-up

is shown.
3. Enter a log file name in DestFilename, or touch Browse and navigate

to an existing file.

NOTE: New contents will overwrite the existing content; it is not
appended.

4. Touch Export to Text File.
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Print Setup
1. On the Hardcopy dialog, choose Printer.
2. Touch Select Printer and choose a printer from the list. If you don't

see the printer you want, first follow steps to Add Printer.
3. Choose a page Orientation: portrait or landscape.
4. Optionally, choose a color scheme and hardcopy (print) area.
5. Optionally, touch Properties to open the Windows print dialog and

adjust printer properties.

PRINT TO FILE
Image files can be saved to any folder on the instrument hard drive, or to
an external drive connected to a USB port.
1. On the Hardcopy dialog, choose File.
2. Choose the output File Format.
3. Enter a File Name. This will form the basis of all print filenames, until

you change it.

NOTE: Numbers you place at the end of the filename will be truncated,
as the instrument appends a sequence number to this name with each
new file. If you wish to add your own identifying numbers, place them
at the front of the name.

4. Optionally, enter the path to a new save Directory, or touch the Browse
button and navigate to the folder.

NOTE: The default print folder is C:\...\X-Stream\Hardcopy. Other
types of files that may be saved using other functions, such as masks
and scripts, have their own X-Stream subfolders.

5. Optionally, choose a color scheme and hardcopy (print) area.

COPY TO CLIPBOARD
This procedure copies the screen to the clipboard so you can paste it into
another application (Microsoft Word, for example).
1. On the Hardcopy dialog, choose Clipboard.
2. Optionally, choose a color scheme and hardcopy (print) area.
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SEND TO E-MAIL
Follow this procedure to e-mail capture files to a preset address. The e-mail
connection is set up in Utilities > Preferences Setup > E-Mail.
1. On the Hardcopy dialog, choose E-Mail.
2. Choose the output File Format.
3. If you wish to be able to include messages with the files as they are

sent, check Prompt for message to send with mail.
4. Optionally, choose a color scheme and hardcopy (print) area.
5. To go on and set up the e-mail connection, touch Configure E-Mail

Server and recipient.

CHOOSE PRINT COLOR SCHEME
To change the color of your print output, touch the Color button on the
Hardcopy dialog and choose from:
l Standard(default) - prints objects on a black background, as they

appear on the display.
l Print - prints objects on a white background using your chosen colors.

This option saves ink.
l Black & White - prints objects in grayscale.

NOTE: The colors used to represent channels in Standard and Print
schemes are configured on the Preferences Colors dialog.

SET PRINT AREA
To limit which part of the touch screen is captured, touch Hardcopy Area
on the Hardcopy dialog and choose from:
l Grid Area Only - omits dialogs and menus and prints only the grids.
l DSO Window - prints the dialogs with the grids.
l Full Screen - prints the entire touch screen.
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Save Waveform To Memory
1. Touch Memory.

NOTE: When Memory is selected, only Source and Destination controls
are shown on the Save Waveform dialog. When File is selected, many
more controls are available.

2. Choose the Source trace you are saving.
3. Choose the Destination location.
4. Touch Save Now!

Save Waveform To File
1. Touch File.
2. Choose the Source waveform.
3. Optionally, touch Trace Title to change the root file name of your

waveforms.

CAUTION. Numbers you place at the end of this name are
truncated because the instrument appends a sequence
number to each file. Place numbers at the beginning, or place
an alpha character after the number (e.g., XYZ32a).

4. Touch Data Format and select a file format:
l Binary, Teledyne LeCroy's binary file format (.trc). Binary results in

the smallest possible file size, and is necessary for recalling
waveforms to Teledyne LeCroy instruments.

NOTE: Binary files can be converted to ASCII using Teledye LeCroy
utilities such as ScopeExplorer or WaveStudio.

l ASCII text file (.txt extension).
l MATLAB text file (.dat extension).
l Excel text file (.csv extension).
l MathCad text file (.prn extension).
l Audio .wav file.
l WaveML, Teledyne LeCroy's proprietary .xml format used to save
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persistence maps, eye diagrams, histograms, and digital traces.
This option will only be activated if the source waveform/plot is of
a type to require it.

5. Depending on your file format selection, you may also need to specify a
SubFormat:
l Word (Binary) represents samples in the output file with 16 bits.

Always use this options unless Byte mode is "pre."
l Byte (Binary) represents samples in the output file with 8 bits. This

option can result in a loss of output file resolution.
l Auto (Binary) looks at the data and automatically selects either

Word or Byte subformat.
l Amplitude only (Text) includes amplitude data for each sample,

but not time data.
l Time and Amplitude (Text) includes both types of data for each

sample.
l With Header (Text) includes a file header with scaling information.

6. If you selected ASCII format, also touch Delimiter and select a delimiter
character from the pop-up menu.

7. In Save Files in Directory, touch Browse and navigate to the desired
location. Touch OK.

TIP: If the instrument is networked, you can touch on Save Files in
Directory and enter the full Windows network address of another
location in which to save the file. The instrument must have access to
this directory.

8. On the Save Waveform dialog, touch Save Now!

146

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


WaveMaster 8 Zi-A/Zi-B Oscilloscopes

arrow appears next to each selected entry.
3. To remove selections from the list, highlight them again and touch

Clear.

Filter Notebook Entries
If there are a large number of notebook entries, you can apply filters to the
list before selecting.
1. Select the notebook from the My Notebooks list.
2. Touch the Filter button.
3. On the Filter Entries pop-up, enter the filter criteria. You can use

Day/Month/Year, a Keyword, or a combination.
4. Touch Find Now to filter.
5. To restore the full list, touch Clear Filter.

View Notebook Entries
View allows you to preview the selected entries in the report format before
printing/saving.

Select the desired entries and touch the View button. Use the scrollbar that
appears on the LabNotebook window to navigate the report.

Edit Notebook Entries
1. Select the notebook from the My Notebooks list.
2. Select the entry from the My Notebook Entries list.
3. Go to the second tab labeled with the entry name.

4. Modify the Title or Description.
5. To add markup to the entry, touch Scribble and use the Drawing

Toolbar.

Email Notebook Entries
Choose E-Mail to send selected Notebook Entries to the default address
specified in Preferences. To use the E-Mail button, the instrument must
have an active network connection and you must first configure the email
address and server.

If you have not yet configured email, or if you wish to change the recipient
address before sending, open the LabNotebook Preferences tab, then

152

ManualsPlus.com

https://www.manualsplus.com/


Operator's Manual

touch the Configure E-Mail button.

Also select whether or not to Attach Setup & Waveform files to the email
with the LabNotebook files.

Print Notebook Entries
To print multiple entries, select them on the main LabNotebook dialog,
then touch the Print button on the same dialog.

To print a single entry, select it on the main LabNotebook dialog, then go
to the second tab and touch the Print button.

Delete Notebook Entries
Use the Delete button to remove selected Notebook Entries, or Delete All
to clear the entire My Notebook Entries.

NOTE: Unless you have previously backed up the notebook, deleted entries
cannot be restored.

Create Report
Create Reports collates the selected Notebook Entries into a single
.RTF/.PDF document or HTML archive using the report template selected
on the LabNotebook Preferences tab. This can be one of the preformatted
templates or a custom format. It is not necessary to first create a report
document to view, email, or print selected Notebook Entries.
1. Select the notebook from the My Notebooks list.
2. Select the entries from the My Notebook Entries list.
3. Choose the output Format.
4. Touch Create Report.
5. On the Create Report window, select the folder in which to save the

report.

TIP: Touch Open Explorer Here and use the Windows Explorer to
create a new folder. After closing the Explorer, touch the Refresh
button to display the folder in the Create Report window.

6. Enter a File name for the report and click OK.
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colors used for each trace are set in Utilities > Preferences Setup >
Colors. This option helps save ink/toner when printing.

Hardcopy Area determines how much of the screen image is included in
the report: grid area only, grid area plus dialog, whole screen. Touch the
field and choose from the pop-up menu.

Attach Setup & Waveforms attaches these files for each trace in the
report: waveform data (.trc), a screen dump (.png), setup file (.lss), report
template file (.xsl), and export record (.htm).

Optionally, touch the Configure E-Mail button to set the recipient address
and server information on the Preferences E-mail dialog.
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deskew calibration 3
dialogs 25
differential time

measurements 101
digitizer mode 139
display 14, 68

controls 68, 142
extended 14, 68
grid 22, 68
intensity 17
optimization 138
persistence 70-72
sequence mode 42

dropout trigger 58

E
e-mail 132, 140, 151-152, 157
EC compliance 162
edge trigger 53
EMC 162
enhanced resolution 105, 110
extended display 14
external interleave device 48
external monitor 14

F
FFT 105, 115
file structure 137, 143
filtering

bandwidth 35
LabNotebook entries 152
measurements 80
noise 36, 110

firmware 8
update 159

version 130
Flashback Recall 149, 155
frequency 110

response 8, 37, 115
front panel 16, 20, 142

G
gain 18, 35, 47, 139
gating measurements 79
glitch trigger 57
GPIB 130
graphing measurements 91
grid 22, 50

auto grid 68
intensity 69
moving traces 30
style 68

group delay 37

H
hard drive 137, 143, 154
hardcopy settings 132
histograms 78, 91-92, 94

WaveScan 124
holdoff 51
horizontal

controls 18, 39, 139
position 18-19

humidity 2

I
impedance 11-12
import

.trc files 147
Labnotebooks 154
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setup panels 144
input impedance 11-12
inputs

analog 8
intensity

grid 69
trace 17

interfaces 8
2.92 mm 12
ProBus 11
ProLink 9

interleaving 12, 39, 45-46, 48
interpolation 36, 106
interval trigger 56
inversion 24, 37, 105
IP address 14, 130

L
labelling traces 30, 149-150, 156
LabNotebook 21, 149-151, 154-156
LEMO connectors 10, 12-13
logs

remote control event 131
LSIB 130

M
markers 78
mask testing 124
math 102

descriptor box 25
function setup 102
graphing 104
list of operators 104
on parameters 81

operators 102
using cursors 74

measurement trigger 63
measurements 76, 98-101

cursors 73
custom 77
filtering 80
gating 79
graphing 91-92, 95-96
histicons 78
level 79
list of 85
markers 78
pass/fail testing 124, 126
processing web 82
quick 77
readouts 76
saving 148
statistics 78

memory 118
descriptor box 25

memory length 40, 46, 139
multi-stage triggers 62
multi-zoom 31

N
notebooks 149, 151, 154

O
offset 18, 139
online Help 17
operating environment 2
optimization 37, 138
options 8, 136, 158
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P
parameter compare 124, 126
parameter math 81
pass/fail testing 124, 126-127
pattern trigger 55
persistence 17, 70-72

histogram 94
WaveScan 123

position
cursors 19
trace 18-19, 33

post-trigger delay 41, 50
power

indicators 7
standby 7

pre-processing 24, 36
pre-trigger delay 41, 50
preferences 138
printing 14, 17, 28, 132, 142, 151,

153, 155-156
probes 8

ProLink adapter 10
settings 38
tip selection 39

ProBus interface 11
processing web editor 82
ProLink interface 9

adapters 9
probe adapters 10

Q
qualified measurements 80
qualified trigger 62

quick measurements 77
quick zoom 19, 32

R
real-time sampling mode 40
recall

LabNotebooks 155
setup panels 144
waveforms 147

reference clock 15, 49
remote control 14, 130, 142
reports 149, 153, 156-157
rescaling 105, 108
response optimization 37
restart/reboot 158
returns 161
RH 2
RIS sampling mode 45
rise and fall time 99
RoHS 164
roll sampling mode 44
runt trigger 60

S
safety 1, 163
sample clock 49
sample points 40, 107, 139
sample rate 40-41, 45-46
sampling mode 39

real-time 40
RIS 45
roll 44
sequence 41
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save
data 148-149
LabNotebooks 154
setup panels 143, 149
waveforms 118, 144

screen capture 17, 28, 132
screen saver 28
search 119, 152
sequence sampling mode 41, 70
serial triggers 63, 142
service 160-161
setup panels 143-144, 149
sin x 24, 36
slew rate trigger 61
SMA 9
SMART triggers 56-61
software assisted trigger 64
software options 8, 136, 158
sound 138
sparse function 107
support 160-161
system

hibernate 7
on/off 7
status 130
timestamp 136

T
technical support 160-161
temperature 2
time parameters 100
timebase 39, 139

clock 49
controls 18, 39

descriptor box 25
top and base 98
touch screen 14, 17, 21

calibration 158
entering data 27

traces
3D 71
activating 29
color 71, 141
copy 107, 118
descriptor boxes 24
intensity 17, 72
label 30, 78, 149-150
line style 69
moving 30
persistence 70-72
recall 147, 149
save 144, 149
turn on/off 29

track 91, 95, 97
TRC files 118, 144, 147
trend 91, 96-97, 106
trigger 50

automating 66
controls 17, 50-51, 53
counter 51, 139
delay 40, 50
descriptor box 25
holdoff 51
indicators 17
software assisted 64
time 40, 51

TriggerScan 66
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TV trigger 63

U
UL compliance 164
undo 22
units 36, 108
utilities 129

V
vertical 35

controls 18, 35
offset 18, 35
position 19
resolution 110
sensitivity 18, 35, 47

W
waveform files 118, 143-144, 147
WaveScan 19, 119
WaveStudio 142
WEEE 164
width trigger 54
window trigger 59
Windows

networking 14, 143, 146, 148
power settings 7
screen saver 28

X
XWEB 82
XY plots 70

Z
zoom 27, 29, 31, 106

controls 19, 33, 142

descriptor box 25
multi-zoom 31
quick zoom 32
undo 22
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