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WavePro DSO Features

ACCESS YOUR SCOPE’S ANALYTICAL POWER WITH THE PRESS
OF ABUTTON

Wavepilot Button Panel

In the WavePro series of scopes, LeCroy introduces Wavepilot, an operational aid that gives you immediate
access to the DSO’s most frequently used functions. Wavepilot contains front panel push buttons that access
measurement tools like cursors and parameters. By means of the GRAPH button, it also provides direct
access to math analysis functions including histograms, fast Fourier transforms (FFT), and the unique
JitterTrack™ timing analysis. Finally, you can access application-specific analysis options like
communications mask testing, disk drive, and power measurements by pressing the ANALYSIS PACKAGES
button. Figure INTRO-1 shows the location of the Wavepilot and other new buttons.

HISTORY
QUICK ZOOM

Weiion
|

Figure INTRO-1. Location of Wavepilot controls
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Figure INTRO-1 is an example of the Wavepilot MEASURE function. The figure shows a view of the
measurement Dashboard, which provides a summary of 26 key waveform parameters for the selected
waveform.

MEASLRE

FF
T Farametars

maanl] ]
mirnkmiami ]

Figure INTRO-1. A Wavepilot Measure menu showing the measurement parameter Dashboard
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WavePro DSO Features

Pressing the Wavepilot CURSOR button immediately displays the cursor control menu shown in Figure
INTRO-1. This greatly enhances the accessibility of this frequently used function.

—FRaFarar

Track NS

DiFF@rer

Figure INTRO-1. Wavepilot Cursors menu accessed by pressing the CURSORS button
UTILITY

You can make cursors appear thin or thick by pressing , then selecting Special Modes — Cursors

Bold Cursors
Measure. Turn UFF m on or off.
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QuickZoom and

History

X

Two related buttons are QuickZoom, indicated by the magnifying glass icon __ , and HISTORY.
QuickZoom is used to immediately turn on the zoom display of the current acquisition channels. Figure
INTRO-1 provides an example of a typical QuickZoom display. The QuickZoom menu includes controls for

overlapping the trac

es and using Auto-scroll to scan through the expanded display.

History turns on Analog Persistence and sequence acquisition mode, both used to show the history of
waveform variations over many acquisitions.

18-Aug-43e QUICK Z0oM
[IFI 91:87 —u | L L= L00m—
2 s J&. | 1 nFFI.H.II
28w
|, HHE s
— 1803 =wps OVERLAY
- la GRIOS
PLAY W
(R}
il
I F
E 1======== 4 REVERSE
elr M | e—— ""_"I Il ] | | I'H'l
aBm [ | —5croll by
180.0 ps diwia \
| | —5Speed
| 1 B.1 diw
i1 i 1
T 1 M| WILL UNDO
2 ms ] RUICK Z0OM \
E a@my 5D
5B mv RO 25 Mife
1 50 m AC B 1 OC 276m¥
4 56 m  AC —H = 3.12 pstpw HORMAL
Figure INTRO-1. A QuickZoom display for a single trace
Xiv
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WavePro DSO Features

I
Wavepilot Graph

Waveform analysis can be thought of as a multidimensional view of a signal. Oscilloscopes have always been
used to view signals in the time domain — a plot of signal amplitude versus time. More recently, frequency
domain analysis using the fast Fourier transform (FFT) has been added to digital oscilloscopes. The FFT
provides a graphical display of signal amplitude as a function of frequency. Using histograms, LeCroy offers
two new views of statistical and timing analysis using the unique TrackView function. TrackView plots
variations in timing parameters, such as period, width, frequency, and duty cycle, as a function of time.

These powerful analysis tools have been made even more accessible using the GRAPH function. Simply
pressing the GRAPH button in Wavepilot evokes a special graph menu (Figure INTRO-1) that offers an instant
selection of histograms, TrackView, or FFT.

Figure INTRO-1. The Wavepilot Graph function offers an instant choice of histogram, JitterTrack, or
FFT analysis of an acquired signal

Figure INTRO-1 shows the statistical analysis of a pulse-width-modulated signal displayed with Analog
Persistence. This is used to show the waveform’s history. The histogram shows that there are nine widths and
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O
that the frequency of occurrence of each pulse width varies proportional to the width. The next question that
someone might ask is, "What is the ordering of the pulse widths?" That question is easily answered by
selecting the JitterTrack view. Figure INTRO-1 shows an analysis of pulse width as a function of time. The
JitterTrack display shows that the pulse widths increase sequentially, from narrowest to widest, with the
duration of the signal at each width increasing proportionally to the width.

TE—Fiug -0 GRAPH
B:52:24
T
18 ps Histogram
2By ﬁ
50,08 ps FFT
—2Z06 =uwps
i Jwidthi]) MORE
18 ps JITTER SETUP
188 ns [
=48 FIND JITTER
TRACE
Width
4 o
. | | g234BCHD
18 vs T Ml M2 M3 M
aomy 50
gg m EE 5EE M58
1 OC 2TEmY
58 md AC ‘Ll E puElB2 ns AUTO

Figure INTRO-1.
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D
The final view, shown in Figure INTRO-1, is the FFT of the pulse-modulated waveform. The FFT shows that
the frequency spectrum of the waveform consists of the 1 MHz fundamental frequency along with a series of
harmonics. Modulation effects are obvious in the sidebands shown about each of the principal spectral lines.

- 3—Fug-0a GRAFH

EHEEEY

- S ps ] . L] 1 A " Histogram
TSml! Jitter Track

¥ = e s L L ~FFT mesult—,
FSOFFT(R)) —— — | Phass ;
1 ke I in| Powsr Dans
19.8 din B
| | | Real
. |
| | | Feal+Imag
[ —with windou,
1 i | . H Yon Hanm
: h'lﬂr oc I
L A | | | Y
TEI4ACD
5 s B M M2 M3
8 my 5B
;gm:'d % | 2 DOC ZBGmd L Bas
4 1Y Sl STOPPED

Figure INTRO-1. FFT of a pulse-width modulated signal taken over one cycle of the width modulation

For additional controls or for manual setup, each of these analysis tools is available from the "Math Tools"
menu.
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CUSTOM DSO

Create Menus and Operations

CustomDSO files allow you to create custom menus that have user-specific measurement setups or tasks
associated with them. Using CustomDSO, you can

 create custom default setups

 provide semi-automated prompted operations

 create shortcuts to routinely used features

The files can be called from floppy disk, PC card, or non-volatile memory (virtual disk).

CUSTOM
DSO
1. Press in the bottom row of buttons; the following default menu panel appears:
2. Use these soft keys to quickly execute or toggle some commonly used
TIFZFLPY J_ Enables quick sceen dumps. This assumes that inclusion of the
relevant menu panel is not important.
OFFWOLTS _ﬂ- Toggles the offset units between volts and divisions.
CURTHIHN _ﬂ- Toggles the appearance of cursors between thin and thick.
CUR_DEM _ﬂ- Toggles the cursor units between dBm and volts.
LOG0_0FF J_ Turns the LeCroy logo displayed at the top of the grid on or off.
OEFAULTS J_ Selects system default settings.
Allows you to assign .dso files to the six menu soft keys above.
Map File _ﬂ- (See next page.)
to Key
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Select

Map File : the following menu appears:
to Key

Use this menu panel to assign files to soft keys 1 through 6 of the

SETUR CUSTOM CustomDSO menu panel, counting from the top.

ey
18324656 Selects the soft key to associate with a file, the second key from the
top in this example.
—on gp 1;8 Selects the storage device that contains the file to be executed
ar when you press key 2 of the "CustomDSQO" menu panel. The PC
Flpy card is optional. See next page for an explanation of Vdisk.
PME'F' Math and Assigns a math setup (see next page), and five parameters, to the
Parameters key selected in the box above. This box only appears if Vdisk is
to key 2 selected in the "On Drive" menu.

—Key 2 runs—,
FAVORITE.DSO
on Wdisk

File
CUR-VOLT D350k

Selects the file to associate with the selected menu key. The file
displayed here reflects the cursor placement in the scroll list below.

Scrolls to the desired file of the selected storage device. A prompt
line will be displayed here if the selected media or storage device is

O I

LOGO-OFF D050 not installed.
LOGO_OM 050
OEFAULTS OS50 } /@\) Use this knob to rapidly scroll to the desired file.
FAVORITE DS0 [ 'l/

7
SET CUSTOM /, Assigns six frequently used functions to the menu soft
TO DEFAULT i '/ keys.

/D'
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Storage Devices

Whenever a file on the floppy drive or (optional PC card or hard disk) is selected for assignment to a menu
key, the file is also written to virtual disk (Vdisk).

Virtual disk uses a portion of the WavePro DSO'’s non-volatile RAM for storage. You can assign any file in
virtual memory to a key, such as a screen dump function, or you can map a math setup.

The math mapping function pertains to the scope’s response to a group of nine queries:

TA:DEFINE?
TB:DEFINE?
TC:DEFINE?
TD:DEFINE?
PACU?1
PACU?2
PACU?3
PACU?4
PACU?5

The response to these queries might look something like this:

A:DEF EQN,"HIST(CUST1)", MAXBINS,200,MAX_EVENTS,2000,CENTER,7.48389,WIDTH,1,VERT
LIN

TB:DEF EQN,"PS(FFT(TA))",MAXPTS,1000,WINDOW,RECT,DCSUP,ON

TC:DEF EQN,"HIST(CUST3)", MAXBINS,100, MAX_EVENTS,1000,CENTER,0E-3,WIDTH,1VERT,LI
N

TD:DEF EQN,"PERTRACE(C2)" PTR_TYPE,AVG

PACU 1,AMPL,C1

PACU 2,SDEV,C1

PACU 3 MAX,C3

PACU 4,FALL,C1

PACU 5WIDLEV,C1,POS,0E-3 V,1 DIV

The custom parameter (PACU) settings correspond to the
five lines displayed below the graph:

irmumcs )

Falll
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WavePro DSO Features

e
Figure INTRO-1 shows one use of the CustomDSO file for completely customizing the root menu of the
scope. Each user-created menu in this example sets up a series of specific tests including mask and
parameter testing on multiple waveforms. An experienced scope user can easily create a semi-automated

test sequence that will permit users with limited experience to operate the most advanced features of the
scope.

2 4—Mar-00
18:13:41
R
| ns
1602 mi
LIST swps SHPTE 292H
MASK: Xing
SHMPTE 292H
xing Hist
[B:PrictVif s0I Video
I W Z82M Titter
4.5 =& J—
o _'_'I" — SHPTE 2929
SEE MASK: Dpen
AL-PhistHI(fD _
1 ne IS passed ofF IS sweeps  Test passed RETURN T
B0 Pass 1F all pointsif) outside PHaskif) yes T
ey and Fuhmif1} BV 11.7ald T START
Linsids 2158 and Fubmi[1> B s 9.8 pa T
' ' and harmol CF 1 B BES. Imd T
B ns arnd hampl (L 1> B = E28.3 pz T
1 trig only
Sley MR E g G3/s
dizahled _I 7 HWF -lEmV
breig anly NORMAL

Figure INTRO-1. Example of a CustomDSO generated test, where the DSO menus set up specific tests
involving mask and parameter testing on multiple waveforms
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CustomDSO is based on ASCII text files labeled with a .dso extension. Each of the .dso files contains a series
of remote commands. These files are accessed by the scope through floppy disk, PC card, hard disk, or
ScopeExplorer. When powered on, the scope looks for the primary file, named 'AUTOEXEC.DSO' located in
the LECROY_1.DIR directory, and executes the commands found in the file. The commands in the primary
file can call additional .dso files, so you can implement relatively complex measurement sequences.

You create and edit CustomDSO files in a text editor such as Windows Notepad. Figure INTRO-1 shows a
typical AUTOEXEC.DSO file, used to customize the root menu of the scope via the KEY command.

B autoexec.dso - Notepad

File Edit Search Help

=RET

EKEY OM

KEY 2,' SHPTE 292H'," HMASK: Xing',"SDI1.dso’
KEY 3,' SHPTE 292H'," Xing Hist','SDI2.dso’
KEY 4,' SDI Video",' 292H Jitter',"jta.dso’
KEY &,' SHPTE 292M',' HMASK: Open’,"SDI3.dso’
KEY 6,' RETURN',' TO START','autoexec.dso’

C1:TRA OFF
C2:TRLE ' POLYMASK °
MSG ° SELECT FUMCTION ------ >

Figure INTRO-1. Typical autoexec.dso file showing the initial labeling of the root menu keys (using

the KEY command) and the destination .dso files for each selection

XXii
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]
Use ScopeExplorer to Set Up files

An easier way to obtain the more complex commands is to set up the scope function you are interested in and
use ScopeExplorer (a free utility) to query the command. Then cut and paste the response from
ScopeExplorer into the .dso file. Figure INTRO-1 shows an example of recalling the command to set up trace
A to perform the FFT of channel 2, which had been set up manually. The DEFINE? query in the upper half of
the figure reads the scope's existing setup, which appears in the lower half of the figure as "TA:DEF EQN,

B9 5 ok sl - | T eiminall]

M Fi= Edt Scops Temind Macms Toos ‘Window Hel

Lelroy Bocéps ERplorsr

Th: DEFINE?Y
L

T&: DEF EQH, "BE (FFT (Z2) ) ©, MAXPTS, 1000, NINDOW, HAHK

Figure INTRO-1. Scope explorer result of querying a scope command

Another way to simplify the initial setup of the scope is to set up all the controls of the scope manually, then
save the entire state, using a panel setup to floppy disk.

The remote command: "RCPN DISK,FLPY,"P000.PNL" reads the panel setup from the floppy disk and
returns the scope to the desired setup.

The internal Remote Control Assistant (RCA) is a powerful tool for debugging both remote operation and
internal CustomDSO file operation. RCA is accessible under the Utilities menu, special modes. Figure
INTRO-1 shows the use of RCA for debugging a command that is trying to turn on a non-existent trace.

CustomDSO files offer the opportunity to create custom default setups, provide semi-automated prompted
operation, or create shortcuts to commonly used features.
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5 1-Tar-B0 RC ASSISTANT
16:58:14

pocanning command: TE:TRACE 0N

pt token <TE:TRACE:: illegal header path For command

Log & RS232

21 Turn to
o Socraoll Log
23 Push to Clear

25 8 G5/s

O  NORMAL

Figure INTRO-1.

Example of the Remote Control Assistant display showing an error (trace header, TE,

names a trace that does not exist)

XXiV
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WAVEFORM HISTORY

Display Signal Changes Over Time

Analog Persistence and History mode are tools used to acquire and display how a signal changes over time.
These features work in a highly integrated fashion to produce screen displays that show the range and
frequency of occurrence of variations in the signal.

The LeCroy WavePro series of oscilloscopes places both these features at your fingertips. Both features can
be evoked by simply pressing the “History” button on the front panel. Figure INTRO-1 shows an intensity-
graded Analog Persistence display that contains 121 overlaid acquisitions of the leading edge of a pulse
waveform. The intensity grading indicates frequency of occurrence of each edge rate. Included are the time
stamps for each acquisition.

I4:21:14

-

AUTO SCAOLL

| . AAGEAT
DOAAAZ s
e | 1H 1

1HHL IS | 1Ll

IHEGY 1 . ARGEAI

Figure INTRO-1. The HISTORY button evokes sequence mode and Analog Persistence to show a his-
tory of waveform changes.
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Figure INTRO-1. Turning off Analog Persistence allows each segment to be viewed individually. Play
and Reverse menu selections control auto-scrolling through all segments

Sequence mode breaks the long acquisition memory of the oscilloscope into as many as 8000 smaller
segments. Each of these segments is available after the acquisition for individual viewing, parameter
measurements, or waveform math. And each segment is individually time stamped with an absolute real time
stamp, time since first trigger, and time between segments.

In this example we can see a single edge that has a slow transition time. Each of the acquired segments can
be viewed individually by using the oscilloscope’s zoom feature. With Analog Persistence turned on, the
scope displays all the segments overlapped as shown in Figure INTRO-1. If Analog Persistence is turned off,
the zoom display shows each segment individually as shown in Figure INTRO-1. An auto-scrolling feature
allows you to automatically scan through all the segments using Play and Reverse. This allows any segment
located using the Analog Persistence display to be recovered for detailed analysis.

Once such an anomaly is observed it is easy to measure the risetime, using cursors or measurement
parameters, then select a trigger to catch only events with slow risetimes. This type of event can be isolated
using the Slew Rate trigger, whose setup is shown Figure INTRO-1.
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SMART TRIGGER

jial First ."

—trigger on—

0C 2E4my

141 midins

Figure INTRO-1. Setup for Slew Rate trigger to acquire waveforms with transition times greater than
1.4 ns

Once the special slew rate trigger has been enabled, running the acquisition again measures the precise time
of occurrence of each of the slow transition events. This is illustrated in Figure INTRO-1.
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Figure INTRO-1. Rerunning a sequence acquisition after turning on SMART Trigger shows the time of
occurrence of each slow edge event

The History button consolidates the existing Analog Persistence and sequence mode features and makes
both easily accessible through a direct front panel control.
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T
ABOUT THIS MANUAL

Like the WavePro scope itself, this manual is designed to make your measurements as easy as “1-2-3.” Each
section shows you step by step how to use the oscilloscope to solve simple or complex problems.

Use the manual with the WavePro DSO in front of you. Then you'll see clearly just what is being referred to;
and you can immediately put into action what is described.

The manual has four main parts:

Part One, “Getting Started,” describes basic operations for new users. It explains the most important
WavePro DSO features and shows you how to apply them.

Part Two, “Looking Deeper,” goes into more detail. It explains how to perform complex measurements using
more advanced WavePro DSO functions. It also looks more deeply into operations covered in Part One. Use
it for tackling demanding tasks, or as a reference for a better understanding of how your scope works.

Part Three, "Wave Analyzer," explains the use of the WAVA option. By means of enhanced histograms and
statistical analysis, this option gives you even more analytical capability.

Part Four, "Ethernet Option," explains how to operate your WavePro DSO through a LAN.
As an additional guide, each chapter is prefaced by a summary of its contents.

Watch for panels and sections throughout the manual, marked by these icons:

% TIPs offer additional hints on how to get the most out of WavePro DSO actions or
features.

NOTEs bring to your attention important information you should know.

The sections marked by the magnifying glass, and printed in italic text, “zoom” on
particular topics. They offer more information on the subject, where appropriate.

8§88
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First Things...First

In this preface, see how
e To make sure you have everything
« To operate with safety
* To get to know your WavePro scope
e To install and power up
e To initialize
e To check the system status
e To install new software and firmware
* To activate the screen saver
* To use menus, menu buttons and knobs

e To choose button and knob preferences
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B
WHEN YOUR DSO IS DELIVERED

Check That You Have Everything

First, verify that all items on the packing list or invoice copy have been shipped to you. (The items are also
listed below.) Second, check the SYSTEM STATUS display once your WavePro oscilloscope is installed (see
page xli). Contact your nearest LeCroy customer service center or national distributor if anything is missing or
damaged. If there is something missing or damaged, and you do not contact us immediately, we cannot be
responsible for replacement.

The following is shipped with the standard Wavepro scope:

» 10:1 10 MQ PPOO5 Passive Probe — one per channel NOTE: The warranty below replaces
all other warranties, expressed or
» AC Power Cord and Plu T : ’ S
9 implied, including but not limited to
» Performance or Calibration Certificate any implied warranty of
merchantability, fitness, or adequacy

 Front Scope Cover :
for any particular purpose or use.

* Two 250 V Fuses LeCroy shall not be liable for any

« Operator’s Manual special, incidental, or consequential
damages, whether in contract or

* Remote Control Manual otherwise. The customer is

« Quick Reference Guide responsible for the transportation

and insurance charges for the return
of products to the service facility.

« CD ROM LeCroy will return all products under
warranty with transport prepaid.

* Declaration of Conformity

Be Sure To Read This Warranty

The Wavepro oscilloscope is warranted for normal use and operation, within specifications, for a
period of three years from shipment. LeCroy will either repair or, at our option, replace any product
returned to one of our authorized service centers within this period. However, in order to do this we
must first examine the product and find that it is defective due to workmanship or materials and not
due to misuse, neglect, accident, or abnormal conditions or operation.

Spare and replacement parts, and repairs, all have a 90-day warranty.

The oscilloscope’s firmware has been thoroughly tested and is presumed to be functional. Neverthe-
less, itis supplied without warranty of any kind covering detailed performance. Products not made by
LeCroy are covered solely by the warranty of the original equipment manufacturer.

Take Advantage Of Maintenance Agreements

We offer a variety of services under the heading of Maintenance Agreements. These give extended warranty
and allow you to budget maintenance costs after the initial three-year warranty has expired. Installation, train-
ing, enhancements, and on-site repairs — among other services — are available through special supplemen-
tal support agreements. Inquire at your LeCroy customer service center or national distributor.
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Obtain Assistance

Help with installation, calibration, and the use of your WavePro scope in a range of applications is also avail-
able from your customer service center.

Return a Product for Service or Repair TIP: If you need to return
your scope, use the original
shipping carton. If this is
not possible, the carton

used should be rigid. The
For factory returns, use a Return Authorization Number (RAN), obtainable | scope should be packed so

If you do need to return a LeCroy product, identify it by its model and serial
numbers (see page xliv). Describe the defect or failure, and provide your
name and contact number.

from customer service. Attach it so that it can be clearly seen on the out- that it is surrounded by a
side of the shipping package to ensure rapid forwarding within LeCroy. minimum of four inches
Return those products requiring only maintenance to your customer (10 cm) of shock absorbent
service center. material. {

Within the warranty period, transportation charges to the factory will be your responsibility, while products
under warranty will be returned to you with transport prepaid by LeCroy. Outside the warranty period, you will
have to provide us with a purchase order number before the work can be done. You will be billed for parts and
labor related to the repair work, as well as for shipping.

You should prepay return shipments. LeCroy cannot accept COD (Cash On Delivery) or Collect Return ship-
ments. We recommend using air freight.

Stay Up-to-Date

To maintain your WavePro scope’s performance within specifications, have us calibrate it at least once a year.
LeCroy offers state-of-the-art technology by continually refining and improving the instrument’s capabilities
and operation. We frequently update both firmware and software during service, free of charge during war-
ranty.

You can also install new firmware yourself, without the need to return it to the factory. Simply provide us with
your WavePro DSO serial number and ID, and the version nhumber of the software already installed, along
with ordering information. We will provide you with a unique option key that has a code to be entered through
the instrument’s front panel to upgrade your software. In addition, the very latest versions of LeCroy’s unique
oscilloscope software applications can be downloaded from the Internet, free of charge. Included are
ScopeExplorer™ and ActiveDSO.

ScopeExplorer is a highly practical PC-based connectivity tool that interfaces WavePro DSO to a PC that
is running Microsoft® Windows™ via the rear panel GPIB (IEEE 488) or RS-232 port or Ethernet connector
(optional). Specially designed by LeCroy for its oscilloscopes, ScopeExplorer allows you to perform data
and image transfers and other remote operations from scope to PC with just a few keyboard strokes or
mouse clicks. See Chapter 12, “Use the WavePro DSO with a PC,” for more about using
ScopeExplorer with your WavePro scope.
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ScopeExplorer now has a virtual front panel to allow full control of remote scopes.

ActiveDSO, which works on any PC running Windows 95, 98, NT, 2000, or Me, enables you to exchange
data with a variety of Windows applications or programming languages that support the ActiveX standard,
such as MS Office, Internet Explorer, Visual Basic, Visual C++ and Visual Java. ActiveDSO hides the
intricacies of programming for each of these interfaces and provides a simple and consistent interface to the
controlling application. You can also visually embed ActiveDSO in any OLE automation compatible client and
use it manually without programming. You could, for example, generate a report by importing scope data
straight into Excel or Word, analyze your waveforms by bringing them directly into Mathcad, archive
measurement results “on the fly” in a Microsoft Access database, and automate tests using Visual Basic,
Java, C++, or Excel (VBA).

Visit our web site at http://www.lecroy.com/software to download these and other free software applications.
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SAFETY SYMBOLS

Where the following symbols appear on the WavePro DSO'’s front or rear panels, or in this manual, they
alert you to important safety considerations.

WARNING Incorrect operation or failure to heed warnings may result in death or serious injury. If
a WARNING is indicated, do not proceed until its conditions are understood and met.

CAUTION Incorrect operation or failure to heed cautions may result in injury or damage to
equipment. If a CAUTION is indicated, do not proceed until its conditions are under-
stood and met.

Refer to accompanying documents (for safety related information).
See elsewhere in this manual whenever this symbol is present, as indicated in the
Table of Contents.

A Risk of Electric Shock

Standby (Power) State
—— Earth (Ground) Terminal

Protective Conductor Terminal

Chassis Terminal

N
N

N Alternating Current Only
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Operate in a Safe Environment NOTE: The WavePro DSO has been

The WavePro DSO is intended for indoor use only. Ensure that | qualified to the following EN 61010-1

its operating environment will be maintained within these category:

parameters: « Protection Class |

« Temperature Range: 51to 45 °C * Installation (Over voltage)
Category Il

e Humidity: 75% max. RH (non-condensing) up to 35 °C .
Derates to 50% max. RH at 45 °C * Pollution Degree 2

 Altitude: 3000 m max. up to 25 °C

Derates to 2000 m max. at 45 °C f

CAUTION

Do not block the air inlet
or exit ports.

AN

CAUTION

Do not allow any foreign
matter to enter the DSO
through air inlet ports, etc.
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AC Power Source

WavePro DSO operates from a single-phase, 115 V (90 to
132 V) AC power source at 45 to 440 Hz, or 220 V (180 to
250 V) AC power source at 45 Hz to 66 Hz. Maximum power
consumption: < 350 VA.

No manual voltage selection is required because the instrument
automatically adapts to line voltage. The power supply of the
oscilloscope is protected against short circuit and overload by
two 5x20 mm fuses (T 6.3 A/250 V). See "Fuse Replacement"
on page XXxvii.

Power and Ground Connections

The WavePro DSO is provided with a three-wire electrical cord
containing a three-terminal polarized plug for line voltage and
safety ground connection. The plug’s ground terminal is
connected directly to the frame of the DSO. For adequate
protection against electrical hazard, this plug must be inserted
into a mating outlet containing a safety ground contact.

Note: Set the power switch to STANDBY before connecting or
disconnecting the power cord.

On/standby Switch

NOTE: The WavePro DSO automati-
cally adapts itself to the line voltage
present within the following limits:

Voltage 90 — 132 VAC 180 — 250 VAC
Range:

Frequency 45 — 440 Hz |45 - 66 Hz
Range:

A WARNING

Maintain the ground line to avoid
electric shock. The power cord pro-
tective grounding conductor must
be connected to ground.

The On/Standby toggle switch controls the basic operational state of the DSO. A portion of the DSO will

remain powered in the standby state (13 watts dissipation).

Power Off State

The DSO can only be placed in a complete power off state by unplugging the DSO’s power cord from the
primary power source (AC outlet). It is recommended that the DSO’s power cord be unplugged from the AC

outlet during any extended period of DSO inactivity.
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Fuse Replacement
Set the power switch to STANDBY and disconnect the power A
cord before inspecting or replacing a fuse. Open the fuse holder WARNING
(located directly to the left of the power receptacle) using a For continued fire protection at all
small, flat-bladed screwdriver. Remove the old fuse(s) and line voltages, replace fuses only
replace with new 5x20 mm fuses (T 6.3 A/250 V). with those of the specified type and

rating.
Calibration

The recommended calibration interval is one year. Calibration
should only be performed by qualified personnel.

Cleaning

Clean only the exterior of your WavePro DSO, using a damp, soft cloth. Do not use chemicals or abrasive
elements. Under no circumstances allow moisture to penetrate the oscilloscope. To avoid electric shocks,
disconnect the instrument from the power supply before cleaning.

Abnormal Conditions
Operate the DSO only as intended by the manufacturer. { f : WARNING

Do not operate the DSO with covers removed. If you suspect
the DSO is damaged or has failed, immediately set the power
switch to STANDBY and disconnect the power cord. Refer
servicing to qualified personnel.

No operator serviceable
components inside. Do not remove
covers.

A WARNING

Any use of the instrument in a
manner not specified by the
manufacturer may impair the
instrument’s safety protection. The
WavePro DSO has NOT been
designed to make direct
measurements on the human body.
Never connect the WavePro DSO to
a living person.

A CAUTION

Do not exceed the maximum
specified input terminal (CH1, CH2,
CHS3, CH4, EXT) voltage levels.
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UP AND RUNNING

Get to Know Your WavePro DSO - Front Panel

in

29

WavePro DSO main front panel controls and features.

WavePro DSO Controls
Trigger Knobs:

LEVEL Selects the trigger threshold level. The Level is indicated on the display grid and at
the bottom of the screen.

Trigger Buttons:

SETUP Activates the trigger setup menu to select the trigger type and the trigger
conditions. Graphics shown at the bottom of the display indicate the trigger setup.

StoP Prevents the scope from triggering on a signal.

AuTo Triggers the scope after a selectable time-out, even if the trigger conditions are not
met.
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NORMAL
SINGLE

Horizontal Knobs:
DELAY

TIME/DIVISION
Horizontal Buttons:

ZERO DELAY

SETUP

Vertical Knobs:

OFFSET
VoLTs/Div

Channel Buttons:
1,2,3,4

Analysis Control
Knobs:

<> POSITION

<> ZOOM

# PosITION

¢ ZOOM

First Things...First

Triggers the scope each time a signal is present that meets the conditions set for
the type of trigger selected.

Arms the scope to trigger once (single-shot acquisition) when the input signal
meets the trigger conditions set for the type of trigger selected.

Horizontally positions the scope trace on the display so you can observe the signal
prior to the trigger time. DELAY adjusts the pre- and post-trigger time.

Sets the time/division of the scope timebase (acquisition system). LeCroy SMART
Memory automatically optimizes the memory and sample rate for maximum
resolution.

Sets the horizontal delay to zero. The trigger point is positioned at the start of the
display grid.

Activates the TIMEBASE menu to allow you to select acquisition conditions,
including the sample mode, maximum memory length, external clocking, etc.

Adjusts the vertical offset of the channel selected by pressing one of the Channels
buttons (1, 2, 3, or 4).

Adjusts the Volts/Division setting (vertical gain) of the channel selected at the press
of one of the "Channel" buttons (1, 2, 3, or 4).

These buttons activate the menu that lets you change the channel’s setup
conditions including coupling, gain, and offset. They are used also to select
multiple grids, to automatically set the gain (FIND), or to automatically display a
zoom of the signal. Press twice to toggle the trace on and off.

Adjusts the horizontal position of a zoom trace on the display. The zoom region is
highlighted in color on the source trace.

Adjusts the horizontal zoom (magnification factor) of the selected zoom trace.
Adjusts the vertical position of the selected zoom trace on the display.

Adjusts the vertical zoom (magnification factor) of the selected zoom trace on the
display.

WP-OM-E Rev C
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Analysis Control
Buttons:

A,B,C,D

RESET
MATH TooOLS

Wavepilot Buttons:
CURSORS
(toggle switch)
MEASURE
(toggle switch)

GRAPH
ANALYSIS PACKAGES

Special Features
Buttons:
AUTO SETUP

ANALOG PERSIST
HISTORY

QUICKZOOM

A

(toggle switch)
FuLL SCREEN

CustomDSO

Activates a setup menu for the selected zoom trace so you can select a source
trace for the zoom: either a channel trace or another zoom trace. Press A, B, C, or
D to set up signal processing, including averaging, integration, re-scaling, and
other math (signal processing) functions. Press a second time to turn the trace off.

Resets the zoom factors and clears the results from signal processing (math
operations).

Provides access and an overview of the setup of zooms and signal processing on
all zoom traces.

Turns on cursors to measure signal details. Select from a wide variety including
absolute and relative cursors, with readout in volts or dBm.

Automatically displays up to 26 signal parameters, and it is context sensitive so the
parameters on signals, histograms, and FFTs are relative. You can easily set up a
group of 5 custom parameters with statistics, or pass/fail tests.

Displays a histogram or trend, or selects a Track View or FFT spectrum.

Directly accesses application-specific solutions. Get immediate access to Jitter
and Timing Analysis, telecom mask testing, and other optional signal analysis
solutions.

Automatically sets the scope’s horizontal timebase (acquisition system), vertical
gain and offset, as well as trigger conditions, to display a wide variety of signals.

Provides a three dimensional view of the signal: time, voltage, and a third
dimension related to the frequency of occurrence, as shown by a color-graded
(thermal) or intensity-graded display.

Maximizes the update rate and stores the history of up to 8000 acquisitions,
including trigger time, with 1 ns resolution. Scan through the history and view,
measure, and analyze your signal’s characteristics.

Automatically displays magnified views of up to four signal inputs on multiple grids.
With four input signals, the signals are displayed along with four zoom traces, each
on its own grid.

Activates a display mode that maximizes the screen area used to display the signal
for easier viewing of signal details.

Store your own custom applications in the scope’s NVRAM. Create them offline,
and load and access them by means of the CustomDSO button.

x|
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General Control
Buttons:

PANELS

UTILITY

DispLAY

WAVE STORAGE
SCOPE STATUS

CLEAR SWEEPS

PRINT SCREEN

Soft Keys and
Control Knobs:

Two control knobs
linked to display
screen

7 buttons linked to
display screen

1 button with Return
Ilcon

STANDBY Lamp:

Install and Power Up

Al.

(see page xxxvi).

First Things...First
T TI——

Store scope setting files (Panels) to internal non-volatile virtual disk (VDISK) or to
PC Cards and diskettes. These Panel files can be recalled to configure the scope
to the previously stored settings.

For setup of scope features including hardcopy devices and formats, date and
time, mass storage devices, and remote control interfaces.

For setup of a wide variety of display characteristics including, X-Y mode,
persistence, custom trace colors, bold data points, etc.

Store or recall waveform data to optional PC Cards or to a diskette.

Displays the status of the scope including installed options, available memory,
serial number, as well as most setup conditions including the acquisition system,
and general waveform information.

Clears data from multiple sweeps (acquisitions) with the exception of the last
acquisition including: persistence trace displays, averaged traces, FFT averaging,
etc. During waveform readout, cancels readout.

Prints the screen displayed to a diskette or to the optional: internal printer, PC Card
Hard Drive, memory card, or network printer.

These control knobs are context sensitive controls whose function depends on the
feature selected. They are used to control measurement cursors, navigate through
menus, and select items and conditions displayed in menus.

These buttons are context sensitive buttons whose function depends on the
features selected and the menu displayed directly to the left of the buttons.

This button returns the display to the previous menu, or clears the menu from the
screen if the top-level menu is being displayed.

The STANDBY lamp indicates when the scope has placed itself in standby (screen
saver) mode. In this mode, current settings are retained. The lamp does not
indicate the standby mode that is induced when you turn off the power switch.

Before powering up, check that the local power source corresponds to the WavePro DSO’s power range

2. Use the cable provided to connect the scope to the power outlet through its rear panel receptacle (see

next page).

3. Turn the scope on by pressing the On button at the bottom left-hand corner of the WavePro DSO front

panel.

Before a display appears, the instrument will automatically perform hardware and software self-tests, followed
by a full system calibration. The front panel STANDBY LED will be lit during this sequence. The full testing
procedure will take about 10 seconds, after which a display appears.

WP-OM-E Rev C
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A VST

UTILITY

to display the UTILITIES on-screen menus.

Press

4.

Eto set the time and date.

Time/Date
Setup

Then press the button beside the menu

5.

Get to Know Your WavePro DSO — Back Panel

GPIB

10BaseT ETHERNET

CENTRONICS

PC CARD SLOT

/

y
=

\ EXTERNAL MONITOR
\

RS-232-C

LNK ACT
o

o

— |@|® @@

MODE!f WAVEPRO
MFG DATf : XX-XXXXX

SERIAL N/ 40010
VIDEO IN' @ FACE
VGA COMY TIBLE

LeCroy

Digital Oscilloscope

INSTRUMENT MAY BE PROTEGTED BY U3, OR
Made in USA
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FREQUENCY | 45-440Hz | 45-66Hz |

EXT. CLOCK REFERENCE INPUT

FUSE

Use the RS-232-C, GPIB, and Ethernet ports to connect your WavePro DSO scope to a
computer or terminal, the external monitor port to display your waveforms on another

monitor, and the Centronics port to connect compatible printers or other devices. Use the
PC Card slot for the PC Memory Card and portable Hard Disk options, and the BNC input

for external reference clock signal.
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To NAVIGATE THROUGH MENUS

Trace

Menus such as UFF On enable you to perform actions or adjust settings.

The menu button beside each displayed menu controls that menu.

Longer menus that span the breadth of two buttons are controlled by both buttons.

Z00M for example — perform specific actions.

Capitalized menus —‘

The two menu knobs work together with the two menu buttons beside them.

Combinations of knobs and buttons control continuously adjustable variables. The button selects or
changes the variable, while the knob adjusts its value.

Menus are grouped and shown together according to their function. Press a button or turn a knob to select
a particular menu or an item on a menu. Travel up or down in the menu list and change the selection. Or
change values and settings.

PANELS
The darker, labeled buttons also play a role in menu selection; for example, was used to select

the menus for initialization. When you press any one of these, it offers access to related menus in its
group.

Menus with shadows lead to other menus: Press their buttons to display those menus.

<A

Press —Ml to return to a shadowed menu. Also use this button whenever you wish to go back to the
previous menu display.
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Arrows on the side of a long menu indicate that you can scroll up | or J down the menu list. Press one or

the other of these menus’ buttons to move in the desired direction, and to view or select any menu item not
displayed. Arrows disappear when you reach the beginning or end of the menu list.

Initialize

Initialize your WavePro scope to its basic default settings:

PANELS
1. Press to display the PANEL SETUPS menu group.
choose
ya—
2. If Recall is not selected, press the button once to select it: F":”" (ar) ‘

FROM DEFRULT
SETUR

Initialize to WavePro DSO default settings whenever you wish to clear your settings and make a fresh start on
a new measurement.

3. Then press the button beside

Check Your WavePro DSO System

SCOPE

STATUS Hcauisitiun 1
1. Press to show the STATUS menus. Text & Times

kawveFarm
Memory Used F

2. Press the top button to highlight and select System. The screen will show your WavePro DSO'’s serial
number, the version of software installed and the date of its release, as well as a full list of your currently
installed software and hardware.

3. Contact LeCroy customer service immediately if any of the options you ordered have not been installed.
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Add an Option

This menu will also be displayed when you select System:

SoFtware
Options

Use it to install new options — without the need to return your WavePro DSO for a refit.

1. Press that menu’s button to display AOD E

OFTION REY

2. Then press that menu’s button to display the ADD OPTION menus. Use them whenever you wish to add
a WavePro DSO option by means of a special code. Contact your LeCroy sales or service center to
obtain the code.

Update to the Latest Firmware

Your WavePro DSO comes with the latest firmware installed. But to take advantage of our continuous
improvement, contact us to obtain a floppy disk or card containing the latest firmware. Then use these menus
to install it:

UTILITY
1. Press to display the UTILITIES menus.
2. Press the button for | Special , then for the one for Firmuare .
Modes Update

3. Place the floppy or card in the WavePro DSO and press the buttons to select Floppy or Card and then
Update Flash. The newly installed firmware will appear on the System Status screen (see above).

4. You may also download the firmware from the internet, using ScopeExplorer.

Save the Screen (and Energy)
Enable or disable your WavePro DSO'’s screen saver:

DISPLAY

1. Press to show the DISPLAY SETUP menus.

2. Press the button for “More Display Setup” to access this menu: | JCreen
Saver Setup
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enabled
3. Press its button, then select Yes or No from m Yes

When enabled, the built-in screen saver is activated 10 minutes after the last use of a front panel control. This
is a complete display shutdown of the internal screen — an “Energy-Saver.” The front panel LED light will indi-
cate when the scope is in the screen-saving STANDBY state. Press any front panel button to restore the
screen.

Do You Prefer Your Controls with Sound and Auto-repeat?

Have your buttons and knobs repeat their actions and make an audible sound when used:

UTILITY
1. Press to display the UTILITIES menus. These you will find useful for a variety of functions.
2. Press the button for | Special E then the button for | Front Panel E
Modes

3. Make your preferences by means of the USER PREF'S menus displayed.

With push button auto-repeat On, all front panel buttons, when pressed and held in, will move the selection
automatically and sequentially through all items in a menu.

With audible feedback for buttons and knobs On, an audible “click” will sound when any front panel button is
pressed or any knob is turned.

888§
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PART ONE

GETTING STARTED

This part of the manual covers the main WavePro DSO features and explains, step by step,
how to use them. You'll get to know your scope and start working with it quickly and effec-
tively. Capture and view waveforms. Zoom and scroll. Learn the art of display. Use math
and measurement tools. Document your work.
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CHAPTER ONE: View Your Waveform

In this chapter, see how

To select the input signal channel

To use menus and controls for basic operations

To find your way around the display

To adjust the timebase, gain and position of the signal
To zoom — manually and automatically

To set up the timebase

To set signal coupling

To calibrate and use the passive probe

To set up the CAL and BNC outputs

ISSUED: January 2002
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View Your Waveform
|

Take these steps to capture and view your signal; set time and volts per division; zoom and auto-scroll:
1. Connect your signal to the WavePro DSO (Channel 1 input for this example).

AUTO
SETUP

2. Pressthe blue -I button to automatically set the (Edge) trigger level, timebase, and vertical settings
for display of the input signal. Press it again to confirm the action.

1
3. Press to select CHANNEL 1 and display the basic channel 1 vertical controls.

4. Use these menus in the steps on the following pages to adjust the sig-
CHAMMEL 1 nal’s trace on the screen.

Trace

oFF [

1 .
TIP: Press twice to turn

Turns Channel 1 on or off. the channel on or off.

Coupling g Accesses the CHANNEL Coupling menus. See page 1-9.

Automatically makes a zoomed trace of the signal. Use the vertical
POSITION knob to move the trace so that it is clearly visible. Use the
vertical ZOOM knob to adjust its expansion vertically. See page 1-7.

Z00M

Automatically sets gain and offset, and “find” the signal.

Selects fixed or variable gain. Select "variable" to control the channel’'s
gain continuously. See page 1-4.

@\ Changes the offset display to volts or divisions.

variabhle
~—FFsets in—

4 TIP: With AUTO SETUP you can automatically set
- up signals in the 5 mV to 40 V range with a
Grids

frequency of 250 Hz and a duty cycle as small as
Sing leuiEEN

/@ 0.1%.
Guad Octal a 7

Selects the grid style and number.
See Chapter 3, "Display Persistence."

Divisions

O O

/i
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Real-Time Clock field: powered by a battery-backed real-time
clock, it displays the current date and time.

Displayed Trace Label indicates for each channel displayed
the time/div and volts/div settings and cursor readings, where

appropriate.

1-2
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View Your Waveform
B |

Acquisition Summary field: timebase, volts/div, probe
attenuation, and coupling for each channel, with the selected
channel highlighted.

Trigger Level arrows on both sides of the grid that mark the
trigger voltage level relative to ground level.

Trigger point is an arrow indicating the trigger time relative to
the trace.

Trigger Status field shows sample rate and trigger re-arming
status (AUTO, NORMAL, SINGLE, STOPPED). The small
square icon flashes to indicate that an acquisition has been
made.

Trigger Configuration field contains an icon indicating the type
of trigger, and information on the trigger’s source, slope, level
and coupling, and other information when appropriate.

Trace and Ground Level shows the trace number and ground
level marker.

A. Other display areas include the Time and Frequency field, located below the grid and stating time and
frequency relative to cursors, and a Message field placed above the grid and reserved for special
messages. For more about the display, see Chapter 3, “Display Persistence.”
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Use Time/Div to Adjust the Timebase

TIME / DIV
A A

o

P, v
Turn -

to adjust the timebase as desired.

NOTE: AUTO SETUP operates only
on channels that are turned on,
unless no channels are turned on.
Then all channels will be affected.
When more than one channel is
turned on, the first channel in
numerical order with a signal
applied to it will be automatically

set up for edge triggering.

The time per division is set in a 1-2-5 sequence. The WavePro DSO automatically adapts itself to use the
maximum sampling rate whenever the timebase is changed. The selected time/div setting is shown in the
trace label at the top left portion of the screen, and the sampling rate in the trigger status field at the bottom

right-hand corner.

Adjust Sensitivity and Position

VOLTS / DIV

4 . . :
1. Turn - to reduce the vertical gain sensi-
tivity. The volts/div setting is shown in the Channel 1 trace
label.

The next two steps can be taken (if not already) when you
wish to fine tune the vertical gain and get a better vertical
resolution:

2. Fine tune the vertical gain by selecting “variable” from
the Gain menu (see page 1-1).

3. Now turn the VOLTS / DIV knob through several com-
plete rotations, so that the entire signal reaches from top
to bottom of the grid. Filling the grid in this way, you can
use the full range of available digitizing levels.

OFFSET

&

4. Use to center the waveform on the grid.

UTILITY

TIP: Press to select Special Modes.
Then select the Channels menu to choose

In: Set the offset of a gain (VOLTS/
DIV) change in volts or vertical divi-
sions (this is in volts, by default).

Automatic Recalibration: Turn this
feature on or off (default is “On”).
“Off” may speed capture, but time
calibration is not certain during the
capture period.

Global BWL: This controls the global
bandwidth limit. When On, the
chosen bandwidth applies to all
channels. When Off, a bandwidth limit
can be set individually for each

channel. ‘%

1-4

ISSUED: January 2002

WP-OM-E Rev C




View Your Waveform

L TTI—
Set Up the Timebase

SETUP
1. Press in the HORIZONTAL control group to access the TIMEBASE menus.
2. Use these menus to set up the timebase in single-shot mode. See Chap-
TIMEBASE ter 7, “A Question of Timebase,” for more on the sampling modes.
TAdiv 28 ns
BEd ._Mll
samples at
4 (5/s
(250 ps/pt)
For 208 ns —I-
—3ampl ing— Single-Shot sampling displays data collected during successive
_|- single-shot acquisitions from the input channels — it captures
RIS nonrecurring, or very low repetition-rate events, simultaneously on all
input ch Is.
—=ample Clock NpLL channels
Selects Internal or external — ECL, 0V, TTL — clock modes.
ECL EY TTL _|- Select internal unless using an external clock signal. See Chapter
7, “A Question of Timebase,” for external clock. See also “Pairing
—Channel Use— Channels” in Chapter 8.
2 1| .
Automatic Switches sequence mode On or Off. Use the knob to
. /@\ choose the number of segments. See Chapter 7, “A
——Sequence 4 3 Question of Timebase,” for sequence sampling.
.4
7t
OFF On J_
Selects the maximum number of samples to be
—hecord up to \@\ acquired, using the menu knob; and sets the default
4M _|- N }/ 100k, using the menu button.
samples it
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Press QUICK ZooM

Zoom and Scroll Automatically
Use ZOOM to see more detail on your signal. The display will show the original signal and its zoomed copy.

Wl to display the TRACE A menus.
The menus shown on the next page will be displayed.

Use these menus to scroll back and forth through the full length of one or all of your zoom copies.

QUICK Z00M

~Multi-Zoom—

OFF (il
()

OWERLAY
GRIOS

FLAY P
Lol

4 REVERSE
Lol

—5craoll by—,
div/s

Humber oF di

—5Speed
@B.1 diw

WILL UMOO

QUICK Z00M

MULTI-ZOOM unifies the control of all zoom traces, while AUTO SCROLL
walks the zoom trace or traces across the referenced trace.

I

_r
_

B

When Off, only the active zoom trace is controlled. When On, all
displayed zoom traces (A, B, C, D) are simultaneously controlled
(automatically) with Auto Scroll and (manually) with the horizontal
Z00M and POSITION knobs. See the next page for more on Multi-
Zoom.

Press to superimpose one grid over the other.

Scrolls the zoom trace from right to left of screen. When playing, the
menu is labeled “STOP (PLAYING)": Press to stop.

Scrolls the zoom trace from left to right of screen. When playing, the
menu is labeled “STOP (REVERSING)”: Press to stop.

Scrolls by divisions per second or number of divisions. Use div/s to
scroll continuously for viewing. Use number of div for waveform
processing, especially Pass/Fail testing.

/ Turn the knob to set the scroll speed. When scrolling by

& @\ divisions, "10 div" will step the zoom trace "grid-page”

X }/ by "grid-page" across the length of the referenced trace.
/i

b ”}/

displayed.

Press the menu button to cancel quick zoom.

Press to stop scrolling and return to the previous menu

1-6
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View Your Waveform

TIP: Think of zoom as an extratimebase that offers
alternative sweep speeds. You can display as
many as four zooms at once.

Use the Position and Zoom Controls

TIP: The smaller WavePro DSO knobs
are rate sensitive: the faster you rotate

* , them, the greater the resulting change
per degree of rotation.
1. Turn + to place Trace A vertically on the grid.

POSITION

When using more than one grid, turn