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Positioning the Feet
The HDO is equipped with rotating, tilting feet to allow four different viewing positions.

To tilt the body back slightly for bench top viewing, pull the small flaps on
the bottom of the feet away from the body of the oscilloscope.

To tilt the body forward, rotate both feet to the back. This position is
useful when placing the oscilloscope on a high shelf. Pulling out the flaps
in this position increases the angle of the tilt.

=

—

Connecting to Other Devices/Systems
Make the desired cable connections. All except for the power connection are optional.

After start up, configure the connection on the oscilloscope using the menu options listed below. More
detailed instructions are provided later in this manual.

POWER

Connect the line cord rated for your country to the AC power inlet on the back of the instrument, then plug
it into a grounded AC power outlet. (See Power and Ground Connections in General Safety Information.)
LAN

Connect a cable from either Ethernet port on the side panel to a network access device. On the
oscilloscope, use the standard Windows Network dialog to configure the network connection. Go to
Utilities > Preference Setup > Email to configure email settings.

USB PERIPHERALS

Connect the device to a USB port on the front or side of the instrument. Go to Utilities > Utilities Setup >
Hardcopy to configure printer settings.

EXTERNAL MONITOR

Connect the monitor cable to a video output on the side of the instrument (VGA, DVI, and HDMI are all
supported). Go to Display > Display Setup > Open Monitor Control Panel to configure the display settings.

4 922498 Rev B
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Preprocessing Symbols on Descriptor Boxes

Pre-Processing Type Long Form Short Form

Sin X Interpolation SINX S

Averaging AVG A

Inversion INV I

Deskew DSQ DQ

Coupling DC50,DC1M or AC1M D50, D1M, or A1
Ground GND G

Bandwidth Limiting BWL B

Similar descriptor boxes appear for zoom (Zx), math (Fx), and memory (Mx) traces. These descriptor
boxes show any Horizontal scaling that differs from the signal Timebase.

Digital Descriptor Box
Digital descriptor boxes appear whenever a digital line group is enabled on a mixed-
signal model oscilloscope. Like Channel descriptors, they are numbered 1-4
1.25 GS/s ) . . ) )
250 kS corresponding to one of the four line groups. They show the number of digital lines in
" the group, the digital sample rate, and the digital memory.

Timebase Descriptor Box

Timebase (il The TimeBase descriptor box shows: (clockwise from top right) Trigger Delay
Seq: 10 100 ns (position), Time/div, Sample Rate, Number of Samples, and Sampling Mode (blank

)l lea] Whenin real-time mode).

Trigger Descriptor Box

Trigger | C1 DC Trigger descriptor box shows: (clockwise from top right) Trigger Source and Coupling,
Auto kil Trigger Level (V), Slope, Trigger Type, Trigger Mode.

Edge Positive Setup information for Horizontal cursors, including the time between cursors and the
frequency, is shown beneath the TimeBase and
Trigger descriptor boxes. See the Cursors section for more information.

922498 Rev B 13
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Touch & Swipe
e Touch and swipe the screen in an up or down direction to

scroll long lists of values. You can also use scroll bars or
Up/Down arrow keys to navigate to the desired value.

Use the stylus when you want a more precise selection tool
than your finger. It is especially helpful for selecting exact
areas of the grid or values that lie close together on pop-up
menus.
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Segments Horizontal Vertical

200 ns 200 mv

-T0.6 my

2250

Measure

Trace Controls
Trace On - displays the zoom trace. Select/deselect this box to show/hide the zoom.

Source - lets you change the source for this zoom to any channel, math, or memory trace while
maintaining all other settings.

Segment Controls
These controls are used only in Sequence Sampling Mode.

Rescale Controls

These controls on the Zx dialogs are the same used to rescale any trace, and you will see them
throughout the oscilloscope software. They work the same wherever they appear.

Out and In buttons - increase or decrease the magnification of the zoom, and consequently change the
Horizontal and Vertical Scale settings. Continue to touch either button until you've achieved the desired
level of zoom.

Var.checkbox - enables variable zooming in increments finer than the default 1, 2, 5, 10 step increments.
When checked, each touch of the zoom control buttons changes the degree of magnification by a single
increment.

Horizontal Scale/div- sets the amount of time represented by each horizontal division of the grid. It is the
equivalent of Time/div, only unlike the Timebase setting, it may be set differently for each zoom, math
function, or memory trace.

Vertical Scale/div - sets the voltage level represented by each vertical division of the grid; it's the
equivalent of V/div used for channel settings.

Horizontal/Vertical Center - sets the voltage or time that is to be at the center of the screen on the zoom
trace. The horizontal center is the same for all zoom traces.

Reset Zoom - returns the zoom to x1 magnification.
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SET UP SEQUENCE MODE

When setting up Sequence Mode, you define the number of fixed-size segments acquired in single-shot
mode (see the instrument specifications for the limits). The oscilloscope uses the sequence timebase
setting to determine the capture duration of each segment. Along with this setting, the oscilloscope uses
the number of segments, maximum segment length, and total available memory to determine the actual
number of samples or segments, and time or points.

Pt aegmeEnt
= aty

Ju—

From the menu bar, choose Timebase — Horizontal Setup....
Choose Sequence Sampling Mode.

On the Sequence tab under Acquisition Settings, touch Number of Segments and enter a value.

> w DN

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 will complete in a reasonable amount of
time and control of the oscilloscope will return to the operator/controller without having to manually
stop the acquisition.

5. 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 dialog. The Zoom trace
defaults to Segment 1. You can move to later segments by changing the values in First segment to
display and Num(ber) of segments to display at once.

Tip: By changing the Num field 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. Zoom descriptor boxes show
the number of first segment displayed and total number of segments displayed ([#] #). As with all other
Zoom traces, the zoomed segments are highlighted on the source trace.

DCr zoom{C1)]
10.0 Vidiv 10.0 Vidiv

0 mV offset 200 ns/div
1.000 kSeqg [4] 3 Seg

Example: You may have acquired 1000 segments. You chose to display segments number 4-6. The
Channel descriptor box will read 1000. The Zoom descriptor box will read [4]3.

Use the Zoom controls to change the scale factors of the trace.

NOTE: In Persistence display mode, the segments are automatically overlaid on top of one another rather
than arranged next to each other on the grid. Therefore, turning on Persistence is one way to achieve the
effect of the Overlay segment display mode available on other instruments.
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Trigger Source: Positive Slope

Trigger Ewvent Event Trigger Ewvent Event Trigger
Evant #1 #2 Event #1 #2 Ewveant
|_‘ —‘ i —7 ’_‘ i i
’ L
1] I
Trigger can accur !\ 1\
J— " W
] Fanl
# s
- Hold-off by 2 events —w ’ = Hold-off by 2 events —» f
r r
1 1 —
Generated Trigger \\ \\
Trigger
+ + A + * hS initiates
! ! Trigger initiates ! | hold-off
! ! hold-off timar ! ! timer

Edge trigger with holdoff by events.
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.

Holdoff by - type of holdoff to use with trigger: None, Time (clock), or Event.
Time - if using Holdoff by Time, the time in S to wait before triggering.
Events - if using Holdoff by Events, the number of events to count before triggering.

Starts Holdoff Counter On - whether to count holdoff time/events from Acquisition Start or Last Trigger
Time before triggering again.
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In the solid view of color-graded persistence, saturation is set at 50%, with red
areas indicating highest intensity. The X-axis has been rotated 60%; the Y-axis
has been rotated 15%.

In the monochrome (analog) view, the lightest areas indicate highest intensity,
corresponding to the red areas in the solid view.

The shaded (projected light) view emphasizes the shape of the pulses.

In the wire frame view, lines of equal intensity are used to construct the
persistence map.

Saturation Level

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.

Persistence Time

Persistence time is, quite simply, the duration of time (in seconds) after which persistence data is erased
from the display.
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Persistence Setup

This procedure explains how to set up the persistence display on traces. Persistence can be quickly
added to all traces or applied individually.

TURN ON PERSISTENCE

4.
5.

Persisience

. Access the Persistence dialog by choosing Display > Persistence Setupand touching the Persistence

tab.
Check Persistence On.
Select the persistence mode: None, Color, or Analog

If you're doing individual setup, repeat the mode selection for each channel, then go to that channel's
tab and make the remaining settings.

Optionally, check Show last trace to superimpose the channel trace over the persistence display.

Optionally, also change Saturation level and Persistence Time, and enable/disable Dot Joined.

TURN OFF PERSISTENCE
To turn off the persistence display, access the Persistence dialog and clear the Persistence On checkbox.
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Parameter Description

None Disables parameter calculation
Num Points Number of points in the waveform between the measurement gates.
(npoints)
Amount of overshoot following a falling edge. This is represented as percentage of amplitude. Overshoot-
Overshoot- is calculated using the formula (base - min.)/ampl x 100. On signals not having two major levels (triangle or
saw-tooth waves, for example), may not give predictable results.
Amount of overshoot following a rising edge specified This is represented as a percentage of amplitude.
Overshoot+ Overshoot+ is calculated using the formula (max. - top)/ampl x 100. On signals not having two major levels

(triangle or saw-tooth waves, for example), may not give predictable results.

Peak to Peak
(pkpk)

Difference between highest and lowest points in waveform. Unlike ampl, does not assume the waveform
has two levels. Peak to peak is calculated using the formula maximum — minimum.

The time between every other pair of 50% crossings. Starting with first transition after left measurement

Period gate, period is measured for each transition pair, with values averaged to give final result.
Period@level The time between every other pair of at the level specified. Starting with first transition after left
(per@lv) measurement gate, period is measured for each transition pair, with values averaged to give final result.
Phase difference between signal analyzed and signal used as reference. Both signals are measured from
Phase . A
the 50% point of their rising edges.
Duration of pulse waveform's rising transition from 10% to 90% of the amplitude averaged for all rising
Rise transitions between the measurement gates. On signals not having two major levels (triangle or saw-tooth

waves, for example), top and base can default to maximum and minimum, giving less predictable results.

Rise 20-80%

Duration of pulse waveform's rising transition from 20% to 80% of the amplitude averaged for all rising
transitions between the measurement gates. On signals not having two major levels (triangle or saw-tooth

(rise2080) waves, for example), top and base can default to maximum and minimum, giving less predictable results.
Root Mean Square of data between the measure gates calculated using the formula:
M
1 2
RMS m D tvy)
i=1
Where: vi denotes measured sample values, and N = number of data points within the periods found up to
maximum of 100 periods.
Skew Time of clock1 edge minus time of nearest clock2 edge. Both signals are measured from the 50% point of
their rising edges.
Standard deviation of the data between the measure gates using the formula:
1 - 2
Std Dev T2 (Vi - mean )
(sdev) =1
Where: vi denotes measured sample values, and N = number of data points within the periods found up to
maximum of 100 periods. This is equivalent to the rms for a zero-mean waveform. Also referred to as AC
RMS
Time@level Time from trigger (=0) to crossing at a specified level.
(time@lv)l
Higher of two most probable states (base is lower). Measures higher level in two-level signals. Differs from
Top max in that noise, overshoot, undershoot, and ringing do not affect measurement. On signals not having

two major levels (such as triangle or saw-tooth waves), the amplitude parameter returns the same value as
minimum.

52
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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.

50 %
{(Mesial) ;

first_;

PERIOD PERIOD
freg = iperod duty = width/period I

i«—TWO FULL PERIODS: cycles=2 —!

TRIGGER
POINT

F B

LEFT GATE RIGHT GATE
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Function Definition

through use of a second math operator. See FFT.

Floor Calculates the lowest vertical values of 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:
(current sample value + next sample value) * (horizontal sample interval)

Each calculated area is summed with the previous sum of areas. The multiplier and adder are
applied before the integration function.

Invert For every pointin the waveform, the inverse of that pointis calculated.

Product For every point in the waveform, the value of Source1 is multiplied by the value of Source 2.
Source1 and Source2 must have the same horizontal units and scale.

Ratio For every pointin the waveform, the value of Source1 is divided by the value of Source2.
Source1 and Source2 must 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 is multiplied by the specified multiplier and
then add to with the specified adder. See Rescaling and Assigning Units.

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

Square For every pointin the waveform, the square of the sample value is calculated.

Square Root For every pointin the waveform, the square root of the sample value is calculated.

Sum For every pointin the waveform, the value of Source1 is added to the value of Source 2.Source1

and Source2 must have the same horizontal units and scale and the same vertical units.

Trend Produces a waveform 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
unitis measurement number. The trend contains a single value for each measurement. See
View Trend.

Zoom Produces a magnified trace of a selected portion of the input waveform. See Zooming Traces.
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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 Decibel Milliwatt RAD Radian

DBV Decibel Volts DEG Degree (of arc)
DBUZ Decibel Microamp 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 ul Unitinterval

J Joule \' Volt

K Degree Kelvin VA Voltamps
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

62

922498 Rev B



https://www.manualsplus.com/



https://www.manualsplus.com/

HDO4000 High Definition Oscilloscope

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.

Example ERes Applications
The following examples illustrate how you might use the instrument’s enhanced resolution function.

J | [ [ [ 1T
” 1|I1] LT YT T A A

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

-

A

To increase vertical resolution: In the example at left, the lower (inner) trace has
been significantly enhanced by a three-bit enhanced resolution function.
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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 gradually 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 continuous averaging is:
new average = (new data + weight * old average)/(weight + 1)

This is also the formula used to compute summed averaging. But 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:

18t sweep (no old average yet): new average = (new data +0 * old average)/(0 + 1) = new data only
ond sweep: new average = (new data + 1*old average)/(1 + 1) = 1/2 new data +1/2 old average

3rd sweep: new average = (new data + 2 * old average)/(2 + 1) = 1/3 new data + 2/3 old average
4th sweep: new average = (new data + 3 * old average)/(3 + 1) = 1/4 new data + 3/4 old average
sth sweep: new average = (new data + 4 * old average)/(4 + 1) = 1/5 new data + 4/5 old average
eth sweep: new average = (new data + 4 * old average)/(4 + 1) = 1/5 new data + 4/5 old average
7th sweep: new average = (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 will be displayed in the bottom line of the
trace descriptor label:

Set Up Averaging
To quickly set up Continuous Averaging (only), access the Channel setup dialog and enter the number of
sweeps to average in Averaging. The valid range is 1 to 1,000,000 sweeps.

To apply Continuous or Summed Averaging as a Math function:

1. Follow the usual steps to set up a math fuction, selecting Average from the Basic Math submenu.

2. On the Average right-hand dialog, choose Summed or Continuous.

3. Touch Sweeps and provide a value. The valid range is 1 to 1,000,000 sweeps.
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Rectangular windows provide the highest frequency resolution and are thus 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. Alternative 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 These are normally used when the signal is transient (completely contained in the time-
domain window) or known to have a fundamental frequency component thatis an integer
multiple of the fundamental frequency of the window. Signals other than these types will
show varying amounts of spectral leakage and scallop loss, which can be corrected by
selecting another type of window.

Hanning (Von Hann) These reduce leakage and improve amplitude accuracy. However, frequency resolution is
also reduced.

Hamming These reduce leakage and improve amplitude accuracy. However, frequency resolution is
also reduced.

Flat Top This window provides excellent amplitude accuracy with moderate reduction of leakage,
but with reduced frequency resolution.

Blackman-Harris It reduces the leakage to a minimum, but with reduced frequency resolution.

FFT Window Filter Parameters

Highest
Window Type ﬁl‘:’: Scallop Loss (dB) Coherent Gain (dB)
(dB)
Rectangular -13 3.92 1.0 0.0
Von Hann -32 142 1.5 -6.02
Hamming -43 1.78 1.37 -5.35
Flat Top -44 0.01 343 -11.05
Blackman-Harris -67 1.13 1.71 -7.53
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EDGE MODE

Edge Mode is used for detecting the occurrence of edges. Events that meet the threshold level are
captured and tabulated. When the acquisition is stopped, scan filters can be applied to the edges to find
specific characteristics. Additional settings for Edge Mode are:

« Slope -- choose Pos, Neg, or Both.
o Level is -- choose Percent or Absolute.

« Percent/Absolute Level -- Enter a threshold value as a percentage of Top to Base or voltage level. A
marker displayed over the source trace indicates the level.
NON-MONOTONIC MODE

Non-monotonic Mode looks for edges that cross a threshold more than once between high and low levels.
All events that meet the criteria of slope, hysteresis, and level are presented in a table and highlighted in
the source trace. The value displayed in the table is the difference of the max. and min. of the non-
monotonicity. This can be confirmed with cursors. The hysteresis value is used to eliminate noise. A non-
monotonicity is detected only when its amplitude is greater than the hysteresis. Therefore, when setting a
hysteresis level, set a value that is greater than the amplitude of the noise. Additional settings for Non-
monotonic Mode are:

« Slope -- choose Pos, Neg, or Both.

« Hysteresis is -- choose Division, Percent, Absolute.

« Division/Percent/Absolute -- enter the hysterisis level in the units you selected.

« Levels are -- choose Percent, Absolute, or Pk-Pk%.

o High Level and Low Level -- Enter the top and bottom thresholds in the units you selected.

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.
Additional settings for Runt Mode are:

o Runt Type -- choose Both, Pos, or Neg.
« Hysteresis -- enter the hysteresis level as a percentage or voltage.
o Low Threshold and High Threshold -- enter the levels as a percentage or voltage.

o Absolute Levels -- check this box if you want to enter levels as absolute voltage instead of per-
centage.

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. Additional Settings for Measurement Mode are:
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Make Mask
Use this procedure to create a new mask based on a source waveform. The mask will cover the area of
the waveform, plus the boundary values you enter.

1. Touch the Make Mask tab to display the dialog.

Load Msk | MakeMsk  Gale Close

Uses Sourcei between Gate posts
to create magk around trace.,

clLeCroyStreamMasksWask0006. msk

500 rmdiv 200 midiv

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.

Test | LoadMsk  MakeMsk  Gate Close

2. To use a saved .msk file, touch File and select the mask.

OR
To use an industry standard mask, touch Standard and select the mask from the pop-up.

3. Check View Mask to display the mask over the trace.
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Set Gates
Optionally, set gates to limit the portion of the waveform that is compared to the mask.

1. Touch the Gates tab to display the dialog.

Test LoadMsk  MakeMsk | Gala Close

Default

Gate to limit horizontal
range of data tested Sla
against the mask 7.00 div

9.00 div

2. Enter the Start and Stop timebase divisions that mark the segment of the waveform to be tested with
this mask. This can be a whole division of a fraction of a division. Divisions are numbered 1-n left to
right.

Tip: A quick way to position the gate is to touch the gate posts, which initially are placed at the
extreme left and right ends of the grid, and drag them to the desired points.

Define Test
1. Touch the Test tab to display the dialog.

Test | LoadMsk = MakeMsk  Gate Close

G test of wavelform against mask

Testis True when Show markers

#

Any In Any Out

2. Select one of the conditions that, when True (yes), result in a Pass.

3. Optionally, turn Off/On markers. Markers visually indicate where on the waveform mask violations
have occurred.

Removing a Mask from the Display
1. Access the Mask dialogs.

2. On the Load Mask right-hand dialog, click the Delete button.
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Set Up Remote Control

Contact your Network Administrator to connect the oscilloscope to your LAN. Use a USB cable to connect
the oscilloscope directly to a PC.

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 you are using TCPIP or LXI, touch the Net Connections button. The Windows Network Connections
window opens for you to select a network.

4. If you are using TCPIP and wish to restrict control of the oscilloscope 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 oscilloscope when
you are operating the instrument remotely. 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 alog file name in DestFilename, or touch Browse and navigate to a file.
NOTE: New contents will overwrite the existing content; it is not appended.

4. Touch Export to Text File.
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Print to File

Follow this procedure to print screen captures to a file. The default save directory can be set to any folder
on the oscilloscope hard drive, or an external drive connected via USB port.

1. Choose Utilities — Utilities Setup... from the menu bar, then touch the Hardcopy tab.
2. On the Hardcopy dialog, choose File.

3. Choose the output File Format.

4. Enter a File Name. This will form the basis of all print filenames, until you change it.

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

5. 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:\...\XStream\Hardcopy. Other types of files that may be saved using
other oscilloscope functions, such as masks and scripts, have their own XStream subfolders.

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

Copy to Clipboard

Follow this procedure to copy screen captures to the clipboard so you can paste them into another
application (like Microsoft Word, for example).

1. Choose Utilities — Utilities Setup..., then touch the Hardcopy tab.
2. On the Hardcopy dialog, choose Clipboard.

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

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. Choose Utilities — Utilities Setup... from the menu bar, then touch Hardcopy tab.
2. On the Hardcopy dialog, choose E-Mail.

3. Choose the output File Format.
4

. If you wish to be able to include messages with the files as they are sent, check Prompt for message
to send with mail.

o

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

6. To go on and set up the e-mail connection, touch Configure E-Mail Server and recipient.
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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. Optionally, touch Trace Title to change the default name of your waveforms.

A\

CAUTION. Any numbers placed at the end of this name are truncated because the instrument
automatically appends the next number in sequence to each file. if you want to use your own
identifying number, place it at the beginning of the name, or append an alpha character at the
end of the number: XYZ32a, for example.

5. Touch Save Now!

SAVE WAVEFORM TO FILE
1. Touch File.

2. Choose the Source waveform.

3. Touch Data Format and select a file format.

Binary - saves the file to Teledyne LeCroy's binary file format. This format is documented in var-
ious Remote Control manuals for Teledyne LeCroy oscilloscopes. Binary results in the smallest
possible file size, and is recommended when recalling waveforms to Teledyne LeCroy instru-
ments.

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

ASCII -Text output file (.txt extension).

MATLAB - Text output file compatible with MATLAB (.dat extension).
Excel - Text output file compatible with Excel (.csv extension).
MathCad - Text output file compatible with Excel (.prn extension).
Audio - .wav file.

WaveML - .xml file, used for persistence traces.

4. Depending on your file format selection, you may also need to specify a SubFormat.

Word - For Binary files, specifies the samples in the output file are represented with 16 bits.
Always use this option unless Byte mode is "pre".

Byte - For Binary files, specifies the samples in the output file are represented with 8 bits. This
option can result in a loss of output file resolution.

Auto - For Binary files, looks at the data and automatically selects either Word or Byte sub-
format.

Amplitude only - Specifies the output file include amplitude data for each sample, but not sam-
ple time information.
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« Time and Amplitude - Specifies the output file include both time and amplitude data for each
sample.

o With Header - Specifies to include a header with scaling information.

5. If you selected ASCII file format, also touch the Delimiter control and select a delimiter character from
the pop-up menu. Choose from comma, space, semicolon, or tab delimiters.

6. Touch Save Now!
AUTOSAVE
The Auto Save feature automatically saves a waveform to disk after each new trigger.

Enable Auto Save from the Save Waveform dialog by selecting one of the Auto Save buttons: Wrap (old
files overwritten) or Fill (no files overwritten).

Choosing Off diables AutoSave.

Touch the Browse button next to the Save file in directory control and navigate to the location where you
want the file saved. The file name is assigned automatically and is shown under the control.

Recall Waveform

Access the Recall Waveform dialog by either choosing File — Recall Waveform from the menu bar or
clicking the Recall Waveform button on the main Save/Recall dialog.

NOTE: Only .trc files saved in binary format can be recalled into the oscilloscope.

RecALL WAVEFORM FROM MEMORY
1. Touch Memory.

2. Touch Source and choose a memory location from the Select Source pop-up.

3. Touch Destination and select a location into which to open the recalled memory.
4. Mark Show on Recallto display the trace on the grid.

5. Touch Recall Now!

RECALL WAVEFORM FROM FILE
1. Select File.

2. Touch Recall files from directory and enter the path to the waveform folder, or touch Browse and navi-
gate to the folder.

3. Use the Up /Down Arrows to cycle through the available files until the desired file is selected.

Optionally, touch Show only files to apply a search filter (channels, math functions, or memory) to the
list of available files.

4. Mark Show on Recallto display the trace on the grid.

5. Touch Recall Now!
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Edit Notebook Entries
1. Select the notebook from the My Notebooks list.

. Select the entry from the My Notebook Entries list.

2
3. Goto the second tab labeled with the entry name.
4. Modify the Title or Description.

5

. To add markup to the entry, touch the Scribble button and use the Drawing Toolbar.

Email Notebook Entries

Choose E-Mail to send selected Notebook Entries to the default address specified in the oscilloscope
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 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. Be aware that unless you have previously backed up the notebook, the 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. Now select it.

6. Enter a File name for the report.
7. Click OK to create the report.
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Run the Recovery Wizard

1.
2.

Apply power to the oscilloscope.

During the startup process, as soon as you see the message "Starting Acronis Loader... Press F11 for
Acronis Startup Recovery Manager,” press the F11 key until the Acronis logo appears momentarily.
The Acronis True Image Home window is displayed.

NOTE: Do not press F11 before you see the "Starting Acronis Loader..." message or you will enter the
boot device selection menu. If a bootmenu dialog box appears, press Cancel or Esc.

3. Select Acronis True Image Home (Full Version).

On the Acronis True Image Home page, under options for Recover, select My Disks. The Recovery Wiz-
ard opens.

On the Recovery Wizard, under Archive Selection, select the disk archive that has a create date, then
click Next.

6. Under Recovery Method, select Recover whole disks and partitions, then click Next.

Under What to Recover, select NTFS (SYSTEM) (C:), then click Next.

8. Under Settings of Partition C, in the top section, Partition location (required), select New Location.The

10.

11.
12.

Partition Destination window opens.

Under New Partition Location, select NTFS (SYSTEM) (D:), then click Accept. This returns you to the
Settings of Partition C step. Click Next.

A summary window is displayed indicating that Acronis True Image is ready to proceed with Recov-
ering partition C -> D. Click Proceed to start the recovery process.

NOTE: Recovery takes approximately 4 to 15 minutes depending on the version of operating system
that is being restored. The progress is displayed on the screen.

When recovery is complete, you will see the message "Recover operation succeeded.” Click OK.

Click the close button to exit the Acronis window. The oscilloscope will restart and begin installing the
required software.

NOTE: If prompted to restart Windows, select Restart Later.

Reinstall the Oscilloscope Application

1.
2.
3.

4.

When the X-Stream DSO Setup Wizard appears, click Next.
On the License Agreement page, select | Agree.
On the Choose Components page, select the default (installation) and click Install.

NOTE: You may see a Windows Security message indicating that Windows can't verify the publisher of
the driver software. Choose "Install this driver software anyway” and click Install.

When the X-Stream installation is complete, choose to Reboot now and click Finish.

Reactivate the F11 Startup Utility

In order for the system recovery wizard to be accessed again from the boot menu, you must reactivate the
F11 startup utility. It is critical to complete these steps after your oscilloscope has restarted.

1.
2.

From the Windows Start Menu choose All Programs > Acronis > Acronis True Image Home.

On the Acronis True Image Home window, towards the top right, click Tools & Utilities.
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