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( PC )
(Vdisk)
WavePro DSO RAM

(mapping)

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

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,OE-3,WIDTH,1,VERT,LIN
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 5,WIDLEV,C1,POS,0E-3 V,1 DIV

Custom parameter(PACU)
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DSO

, ( )
WavePro SYSTEM STATUS (i ).
LeCroy

WavePro

10:1 10MQ PPO0O05 Passive Probe - one per channel
AC Power Cord and Plug

Performance of Calibration Certificate

Front Scope Cover

Two 250 V Fuses - LeCroy
Operator's Manual
Remote Control Manual
Quick Reference Guide
Declaration of Conformity LeCroy
CD ROM

IR R R S T T

1]

WavePro 2
. LeCroy

90

. LeCroy

LeCroy
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.LeCroy  COD(
WavePro

ScopeExploer™  ActiveDSO

ScopeExplorer GPIB(IEEE 488) RS-232
Windwos ™ PC  WavePro DSO
LeCroy ScopeExplorer
PC

12 "WaveProDSO PC "

(iOcm)

LeCroy
)
. LeCroy
. WavePro DSO D,
LeCroy
( ) Microsoft®
PC
. WavePro ScopeExplorer
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. , Excel Word
MathCad Java, C++ Excel(VBA)
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WavePro DSO

WARNING
CAUTION
CAUTION
A\ "
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J
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WavePro DSO
WavePro DSO EN
61010-1
+ -5~ 45 N 1
+ 25 75% RH .45 50% RH
+ 25 3,000m, 45 2,000m < 2
CAUTION

A\

CAUTION
DSO
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AC
WavePro DSO 115V(90 ~ 132V)AC , 45 ~ 440Hz
220V(180 ~ 250V) AC , 45Hz ~ 66Hz
-<350VA WaePro DSO
tlee 90-132 VAC | 180-250 VAC
Range:
5x20mm (T63A/250V) Frequency
45-440Hz 45-66Hz
Range:
WavePro DSO 3 f
3
DSO WARNING
STANDBY
/
On/Standby DSO .DSO
. (13 watts )
DSO DSO ( ) DSO
DSO
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STANDBY A WARNING
( ) .

5x20mm .(T6.3A/250V)

WavePro DSO

bSO : AWARNING

DSO .DSO
STANDBY

AWARNING

.WavePro
DSO
. WavePro DSO
CAUTION
(CH1, CH2, CH3, CH4,
EXT)
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SINGLE
STOP

DELAY
. DELAY

TIME/DIVISION
. DELAY

ZERO DELAY delay

SETUP TIMEBASE , ,

OFFSET 1,23 4)

VOLTS/DIV 1,2,3 4) Volts/Division (

1,234 ,
(FIND)

? POSITION

? ZOOM ( )
?POSITION
2ZO0M ( )
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A,B,CD
.A,B,C

RESET ( )
MATH TOOLS overview

Wavepilot
CURSORS . dBm

MEASURE 26 .
, FFT : !

GRAPH Track View FFT

ANALYSIS . Jitter & Timing Analysis,
PACKAGE .

AUTO SETUP ( )
ANALOG PERSIST ()

HISTORY history 1ns
8000 . History view

QUICKZOOM view

FULL SCREEN

CUSTOMDSO NVRAM
CustomDSO
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PANELS (Panels) (VDISK) PC
Panel

UTILITY ) )

DISPLAY X-Y , (PERSISTANCE), )

WAVE STORAGE PC

SCOPE STATUS , )

CLEAR SWEEPS , , FFT « )

PRINT SCREEN , PC Card Hard Drive,

RETURN

STANDBY Lamp The STANDBY lamp indicates when the scope has placed itself in standby 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.

1. WavePro DSO . (oxxviii )
2 ( )
3. DSO On

STANDBY LED . 10
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Trace
‘ OFF On ‘

‘ Z00mM ‘

PANELS
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WavePro

PANELS

2. Recall

PANEL SETUPS

choose
Recal 1 EYslgh]
Sawve

‘ FROM DEFHULT‘

SETUP

WavePro DSO

WavePro DSO

SCOPE

STATUS Hcauisitiun k

1. (STATUS)
Text & Times
lilaweForm
Memary Used F
2. System . WavePro DSO
3. LeCroy
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System ‘ aoFtuare
Uptions
WavePro DSO
1. ROO
OPTION KEY
2. ADD OPTION . WavePro DSO
LeCroy
WavePro DSO
UTILITY
1. UTILITES
Special Firmuare
Modes Update
3. WavePro DSO Floppy  Card Update Flash
System Status ( )
4. ScopeExplorer
( )

WavePro DSO

DISPLAY

1 DISPLAY SETUP

Screen

2. "More Display Setup" Savar Setup
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enabled
8 ‘es
3 Yes No
10
STANDBY
LED : LED
UTILITY
1. UTILITIES
Jpecial Front Panel
2,
Modes
3. USER PREF

On

(audible feedback)  On

8§88

xIvi ISSUED 2001 12 WP-OM-K Rev A



WP-OM-K Rev A

WavePro DSO

ISSUED 2001 12



O T T

CAL

(Time base),
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1. WavePro DSO 1 )
AUTO
SETUP
2. T ()
1
3. 1
CHANNEL 1
Trace
OFF [ —_ 1
Coupling __ .19 . %
Z00M —_ 1-7
FIND
—_ .14
__ :AUTO SETUP > 50Hz
0.1% 5mV 40V
‘ Quad Octal ‘
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CHAMMEL 1
Trace ‘

] 200wy OC
BAE
OC TH.Emy
MNORMAL

Real-Time Clock field:

Displayed Trace Label , / /

1-2 ISSUED 2001 12 WP-OM-K Rev A



Acquisition Summary : , /
Trigger Status (AUTO, NORMAL, SINGLE,

STOPPED)

Trigger Configuration , )

Trace Ground Level

A. Time and Frequency
Message . 3

“

”
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Time/Div
TIME / DIV
R : AUTO SETUP
S ) ns
1-2-5 . WavePro DSO
time/div
e Special Modes
1. VOLTS / DIV
. volts/div 1
In: (VOLTS/DIV)
( ) - )
Automatic Recalibration:
( “ Onn )l " Offn
2. “Variable”
(11 )
3. VOLTSIDIV Global BWL:
On
digitizing - Off
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OFFSET

4. OFFSET

1. HORIZONTAL

TIMEBRSE
T div 20 ns

BoA
samples at
4 G545
(250 ps/pt)
For 200 ns

—Sampl ing——

RIS

—Sample Clock

ECL oW TTL

—Channel Use—
H 2 1
Automatic

—Sequence—,

OFF| On
—Record up to

4
samples

I 0 BwN

SETUP

"

TIMEBASE

Single-Shot

Internal —ECL, OV, TTL-

7"

On Off

100k
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ZOOM

N
L |

1. QUICK ZOOM

UUICK Z00M

—Multi-Zoom—

OFF [l

Lol

OWVERLAY
GRIOS

FLAY P
L)

4 REVERSE
Lol

—Scrall by—,
divis

nurber oF diw

Speed
B.1 diw

WILL UMDO
UUICK Z00M

TRACE A

MULTI-ZOOM

Off

(ABCD) (
_“ ZOOM  POSITION

W
__ “STOP(PLAYING)”

_“ “STOP(REVERSING)”

—_ number of div

-®

AUTO SCROLL

.On
) Auto Scroll ,( )
. Multi-Zoom

. div/s

“10div”

1-6
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2. ZOOM

ZOOM

POSITION

WavePro DSO

Trace A

POSITION

POSITION

POSITION
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Trace A Trace B

B. Multi-Zoom

(A, B, C,D)
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Coupling

1.
2.
CHAWNEL 1
—LCoupling—;
DCEan i
Grounded
DcimMu
Grounded —_
AC 10
- NORMAL , volts/div ECL
—Adiy OFFset _“ L
NIEEN
ECL TTL
—Global BlL— Off 200MHz 20
_M MHz .
20MHz 2EEMHz - Gobal BWL :
BWL . SPECIAL
_M MODES 14
Probe Atten /(//
g .LeCroy ProBus®
=20 F _“- A :; ProBus
A I‘
< AC DC 10Hz
< DC : 1? 50
.50 0.5W
" Grounded" " Coupling" Acquisition
Summary " DC5W"
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CAL BNC

UTILITY

1. UTILITY

CAL BMC
Setup

CAL BNC OUT

w

CAL BNC
CAL BMNC OUT

Mo e

CAL =signal
OFF
Pass/Fail
Trigger Out
Trigger Rdy F

BNC

CAL . 1kHz 1V WavePro DSO

SET TO 1 kH=z
1 W SHUARE

CAL  ( :1MQ 0.05 ~
1.00V ) . 50Q

—HAmplitude—,
1.oa W
into 1 MQ

—Frequency—
1 kH=z

500Hz 2MHz

NN

CAL
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WavePro LeCroy
A. WavePro
B. 1
CAL ¢ " ).
D. Lead's alligator CAL ,—J—,
E. CAL 1kHz 1Vp-p
UTILITY
F CAL BHC
' Setup
—HAmplitude—
1.ga v
into 1 MO
G. 0.01v
—Frequency—
1 kHz
H. 500Hz 2MHz
I. “Coupling” DC 1MQ (1-9
1
J 1
AUTO
SETUP
« Il
L.
TRIMMER
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ProBus
A. LeCroy ProBus
B. ProBus
- . ProBus  ProBus
EPROMS
C. WavePro
BNC kk
WavePro DSO Ext BNC
< /
< (Trigger Out)
4
(Trigger Rdy)
§8§
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WavePro DSO

< Edge - Positive Negative
< SMART Trigger® - 8 “Trigger Smart”
, SMART Trigger
HORIZONTAL DELAY
0% 100% .DELAY 0.1
10,000 post-

I | .
— 7.0 ms

Post-

TRIGGER LEVEL
TRIGGER LEVEL
DC
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SETUP

1. TRIGGER SETUP

TRIGGER SETUP

(Positive, Negative)

‘ SMART ‘

—trigger on—
] 2 Ext Extio
Line

—coupling 1—
AC LFRET
HFREJ HF

—slope ]

Meg
Window

LW

holdoFF
1.508 ps

oFF R E

wis
DELAY
g

Ny
& )
6. DELAY %
TRIGGER LEVEL
VAN Y
s )
7. TRIGGER LEVEL ;

s

, WavePro DSO
EXT BNC

Window
.25

Time Events
. Off

8 “SMART Trigger”
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EXT
EXT/5
LINE

A

Coupling

DC:

10Hz

< LFREJ:
DC

< HF REJ:
Filter  50kHz

< HF:

SMART Trigger
AC

+ 5V
+ 0.5V
+ 2.5V

+

—~

High Pass Filter
50kHz

DC Low Pass

HF

AC

S __LriggerJevel

—

Trigger

2-1.

Positive)

WP-OM-K Rev A
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AUTO, NORMAL SINGLE
STOP

AUTO

AUTO .
WavePro DSO  NORMAL

NORMAL
NORMAL

“SLOW TRIGGER”

SINGLE
SINGLE . WavePro DSO
STOP
AUTO, NORMAL SINGLE
0.008v 50ns Positive

Tl I 1 bc o.

+——— +— H'oFF BO ns

. STOP
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Windows
Window ( 2-2)

0.5ns

lope 1
Pos Meqg
1. l+l1ndow
2. indow size
+— BT _EHmY
around lewvel

Upper Region
=
pa
v}
©
; =
Trigger Level |-;H
©
O
2

Lower Region

>
Time
Triggers
2-2 : Window
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% , (CH1, CH2, CH3 CH4)
% (LINE).
%+ EXTBNC (EXT). EXT  + 05V EXT/5
+ 25V
<}
% +5
< EXT/5 + 2.5V
< LINE (
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SCOPE
STATUS

1. STATUS

2. Acquisition

PRINT
SCREEN

PANELS

ACOUISITION STATUS

18 ns)

SCOPE STATUS WavePro DSO

Edge SMART 8 "SMART

3TATUS

Acguisition

4
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WavePro DSO
1,2, 4 ( )-
Full Screen

WavePro DSO

. WavePro

Persistence

DSO

ANALOG
PERSIST

1. “i Analog Persistence Color
Graded .
DISPLAY

2. "Display Setup"”

14 ( 1)

HISTORY
Analog Persistence
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OISPLAY SETUP

Standard

—Fersistence—

oFF [

(InFinitel

Persistence
Setup

More Oisplay
Setup

Grids
spRglepys [ual
Luad Octal
—For trace—,

H234ABC
D ALl

—saturate at—
BRE.A X

(toggle zero)

W WWEW W

XY

Off

0%

PANELS

Dot Join

. Standard

ANALOG
PERSIST

i

(
.34

Wform + Text

). Persistence

. 100%

0%

3-2
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4. DISPLAY SETUP

PERSISTEMCE

—Last Trace—,
[show)

0FF g

—Fersist For—

0.5 5 1l 5k
2 s 5 s
8 s 260 s

—Fersist—y

Color Graded

—For trace—,

d234AaBC
D ALl

—saturate at—
=T
(zero toggle)

Persistence Setup

5.

E
E

E

E

-

1
Infinite

Analog
Graded

@

Q.J;//

1s

Color

CoEAsR
SWEEFS
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Standard
Ry

Grids
BIME Dual
Quad

1,2 4

. WavePro DSO

6 8
).
(9 "
(4 )

Standard

XY

8

(
(FFT

). Parameter

Standand|
Ry

Grids:
Single INEN
Guad

Standard
Ky

[:::fijii:::J
Sinele Jua!

34
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thh
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hh hh

|I ||1|||||||||1||||||||||||I ||||1|||I

U

T .fT
",

|1 |1 |'I|'I|'l

th

) 4 Octal , 8
. Channel Coupling Math Set-Up

Opaque
Transparent

9 "
SELECT

, ( ).
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WavePro DSO

PC Card ( )
PANELS
1. PANEL SETUPS
SETUP1
PERSISTEMCE
—Last Trace—,
[show) 2. Save
i m ||
—Fersist For— 3 SETUPL
55 1si| W 7
Z s 5 s SETUP2
18 = 20 s
-
SETUP3
—Fersist—, —_
—_ SETUP4

Color Graded

—For trace—,

H234ABC
D ALl

—saturate at—
0.0 X
(zero toggle)

.
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—FROM SETUPZ—
2T-0EC-20060

U7 19:24

FROM DEFHULT‘

‘ SETUP

SETUP1

PC Card,
From Card
aor Flpy
RECALL SETUPS
5
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Cursors

Absolute Time

< ( )
< ()
CURSORS
1. Wavepilot w
oce
2. Time
Amplitude
type
Felative
3. Absolute
cursor
Position
I
-
type
5.
Absolute

MEASURE

WP-OM-K Rev A
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6. Relative Time T l
. Relative Time Reference
( ,
. Difference (
. Diff-Ref
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: Track "On"
Reference Difference
. Difference
1.
Track "Off"
type
Felative

2. Absolute

cLrsor .

L. Absolute amplitude _—r— =
‘ Fozition ‘ P
( )
type

4, Reference Difference

Ahsolute

—HReFerence—, FeF + DiFF

5 CLursor Reference CUrsors
| Track NF§ On Track OFF g
6. DiFFerence Difference

CLursor
Relative Amplitude Reference

Difference
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MEASURE

OFF

STOPPED

Relative Amplitude . 501mvV ,
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Amplitude(Voltage)  ( ) Q
Time(Frequency)  ( )
T
U
. Relative
Absolute (
)
Relative
Standard
UTILITY
5 Special
. Cursors Measure
Read time
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, rms

Custom 9

11

STOPPED
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pkpk (1)
mean (1)
sdev ()
rms (1)

ampl (1)

MEASURE

moce

Std Voltage
Std Time
Custom
Dashboard

—statistics—

oFF g

—on trace—,

From
B.AE div
Track OFF (g

to
18808 div
468 pts

W 0NN NN

M EASURE
1. _I- MEAUSRE
OFF
Parameters
2.
"mode" Dashboard . Dashborad
(r )
26 .
. Standard Voltage
( )
, , . Standard
Time . )
50% , 10-90% , 90-10%
50% V"
11

(‘(//\ . Track
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DISPLAY
4. DISPLAY SETUP
3
P
M EASURE
1. J- MEASURE
OFF
X FParameters
CLEAR
SWEEPS
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WavePro DSO - G_l

(  100)
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< Math

< FFT

s
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Math

MATH
WavePro DSO  Math math (M1, M2, M3, M4)
math A B, C D
, Trace A 1 2 ,TraceB A ,TraceC B
1 2 .
Trace A 1 ,TraceB A FFT,TraceC B

WavePro DSO
Arithmetic | Sum(add), Difference(subtract), Product(multiply), Ratio(divide)
Averaging Summed(linear) Average of up to 1000 sweeps

Extrema(envelope)

STANDARD T Fast Fourier Transform to 50,000 points; Power Spectrum, Phase,
Magnitude; All FFT Windows
MATH
Identity, Negation, (Sin X)/x, Absolute Value, Derivative, Exp(base €),
WavePro Functions Exp(base 10), Integral, Log(base e), Log(base 10), Ratio, Reciprocal,
Square, Square Root
Resample (deskew)
Enhanced Resolution (ERES)
Trending Track View, Histogram(200 values max)
) Summed, or linear, Average of up to one million waveforms;
Averaging
WAVEANALYZER Continuous Average
OPTION(WAVA) Fast Fourier Transform to 25 million points or max acquisition memory,
Extended Math FFT+ whichever is smaller; FFT Average; Power Averaging, Power Density, Real,
Real + Imaginary
Histograms | Histograms, Histogram Parameters
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W vevepro:

Mathematics

WavePro DSO ( 1)
1. 41 1 WavePro DSO
5 ‘ Z00M ‘
3. A Trace A 1
4 ‘ SETUP
use Math?
5. F Mo RS \‘ SETUP OF A
MATH
MATH
TOOLS
A. ZOOM + MATH
REDOEFIME R
A=1
MATH
use Math?
C. F Mo == \‘
D. _
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Math
Math

SETUP OF R

—uze Math?—

—lath TEEe———

Awerage
Correlate
Enh.Res
Extrema

Sum
OiFFerence

W uN

Math

1. Arithmetic

2. Product

Products

Math

3.
Fatio \‘/’{"/ Arithmetic operand
I
IR
oF DC
H2BCD
M1 M2 M3 M4 ,\ .
times \/’(/
1HBCD w
Ml M2 M3 M4 o
FFT(Fast Fourier Transform)
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W vevepro:

FFT
FFT 1 .FFT RF
. Time Span
WavePro DSO FFT  Time Span
(10 " Math ")
:FFT FFT
1. Math Type FFT
0 Nyquist
(Hz/div)  1-2-5
FFT
< N( )
< Nyquist (+~ )
<+ ?f
. Nyquist =2 f*N/2, ? =0T, T
(10*time/div) . N/2
FT Pesult——w
Phase 1
Fower Dens
2. Fower Spect Power Spectrum
Real
Real+Imag !
Power Spectrum .0dBm 50w Imw
(0.316V ) . Power Spectrum (dBm) .
FFT WavePro DSO math ( 5
1 ).
GRAPH
: Wavepilot _M
SETUP OF A FFT
Trace A
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Phase 0
-90°

Power Density: FFT
. Power Density  dBm

Magnitude:

Real, Real + Imaginary, Imaginary:

WaveAnalyzer
1th windouw
Yon Hann

3. Von Hann or

AC DC FFT 0

FFT FFT (

)
Von Hann(Hanning)
Rectangular (

Hamming
Flat Top
Blackman-Harris

4, FFT
FFT

FFT

10

Math

. WavePro DSO  WaveAnalyzer

AC

" Math "

Rectangular

WP-OM-K Rev A ISSUED 2001 12

5-5



SETUP OF

No O ‘

—Math Typ E!—|

c ns
—FFT result—
Phi
F
16.543 din e
==

| Real+Imag

R nqu lar
- oF -
g234BCD
LA

—0l1 Windo |_._|—-‘

2_[BEE MHz
_ 16 G
M1 ptE

STOPPED

FFT Power Spectrum : FFT Power Spectrum
. . Trace
A 1MHz . FFT
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Math

Summed Average

1. Math Type Average

. %QPE\‘_

Continuous

WavePro DSO

Far
3 1600 4000
' (sweeps) ( )
Continuous Average “for’ ‘with...weighting”
( 0 - Math " )
oF

4 H234BCD

Ml M2 M3 M4
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1

1EE m 'l.:'

—13415 =

1000

For Math use
[_max points

(50,000 -> 50,000)

BEEEE

(1000)

MATH
TOOLS

MATH TOOLS

SETUFP OF

—Lse [Ma

‘ Mo -

—Math Type—

Arithmetic

|
h

—Hwg THpE——W

Continuous

NORMAL
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Math

(M1, M2, M3 M4) PC Card ( HDD)

WAVE
STORAGE ‘

Store
laveFarm

n

STORE W FORM3

0o STORE
(1->M1>

store

2
3 4
A B
C D

All displayed

to
Gl M2 M3 M4

FlF":I ASCII 12 “WavePro
2?2?2072 ?2 ?2?2¢027? ? ?

R TEyy
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TIFF  BMP

PC






LAN, GPIB, RS-232-C Centronics
TIFF  BMP

, PC
UTILITY

1. ' UTILITIES

Hardcopy
Setup

HARDCORY

- WavePro DSO

~:|u‘tiu+, t:u—]

Flpy
GPIB
A5232 (

Centronics

-

. "output to"

—auto print—

B o

uu

—cmfdivision—
I -
5 16
206 5@
100 288
r

S |

—Format

I

™

SCREEN

Landscaps

PRINT
SCREEM
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neavepro

s ~output t
1. , PC Card Card b
F 1oy
2 (TIFF, BMP Eio
HPGL) RS232
Centronics [
Piﬂtﬂﬂ————w
EPSON col L
LaserJat
OeskJet b/w
HP 7470 4
. "plot size"™ “pen number"
TIFF BMP
"background™ .
. WavePro DSO
(6-5 ).
sge Feed
FJFF o
3. 4
PRIMT
SCREEN
4.
z
3 | l:::iEJAR =
7 Fa 2
/
o
6-1. RS-232-C RS-232-C
GPIB PC
RS-232-C
12 "PC WavePro DSO "
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LeCroy

HARDCOPY

~output tu—l
HOD
GFIE
RS232
Centronics

Hetwork
Setup

Net Setup

)

i 1. Net Printer
- -

|

(  6-2).
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6-2.
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WavePro DSO oe

UTILITY

1. UTILITIES

Floppy Disk E

‘ Mase Sturagei

’ Utilities Utilities
PC Card MEMDPH Card
Utilities
(RE-JYREAD
DRIVE
3.
TEMPLATE AND
FORMATTING
4. PC Card
5.
DOS ) ( ASCI I )

6. -i MASS STORAGE

Macgs Stuﬁage
PrefFerences

- PREFERENCES
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WavePro DSO

FILENAME PREF

SC1, v
to be zel to:

TEI.H:-G-:

RESTORE
DEFALLT HAKE

ENTER HEW
FILE NARME

BRCRSPACE

IWSERT

—character—

55 789 JRCOEFG
~F 1l Tuype—

Channel 2

File Name New Directory

DELETE THIS DIRECTORY

el W WieWwuuW"

N

Filae Harme
FrefFerences

File Type (

L1

PREFERENCES
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Add new
Directory

NEW DIRECTORY

New Directory
on Card:

o7

MAKE THIS
DIRECTORY

BRCKSPACE

INSERT

—Charactar—

TE0_ARBOEFGHI

We W W W W W W

3. MASS STORAGE

WP-OM-E Rev A
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, WavePro DSO

PC Card
( )-
File
TransFers
1.
—Hirection
) Flpy -> HDD |
hich Files
FParels _l
Frrimts
llaveF orms
3.
‘ 00 COPY ‘
4.
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WavePro DSO

UTILITIES Mass Storage Utilities MASS STORAGE
DOS 1.44 MB
720 kB
WavePro DSO
LECROY_1.DIR
PC
2400
DOS
. . MS-
DOS 8
. PNL ,
, TPL , TIF, BMP PRT
, PLT HPGL .
Stt.nnn XXXXXXXX . NNN
Att.nnn XXXXXXXX.NNn
Pnnn.PNL xxxxxnnn.PNL
Dnnn.TIF xxxxxnnn.TIF
Dnnn.BMP xxxxxnnn.BMP
Dnnn.PRT xXxxxxnnn.PRT
Dnnn.PLT xxxxxnnn.PLT
LECROYwv.TPL
LECROY_1.DIR XXXXXXXX
Sttnnn.TXT XXxxxnnn.TXT
MATLAB Sttnnn.DAT xxxxxnnn.DAT
MathCad Sttnnn.PRN xxxxxnnn.PRN
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HMavegaro

X DOS w 2.2
LECROY22.TPL .
Tt C1, C2, C3,C4, TA, TB, TC, TD TIF ,
BMP
Nnn 001 PRT
PLT HPGL
Stt.nnn,
Att.nnn . S A
WavePro DSO .
" Sttt ( SC1, STB) ACl1, ATB
"Att"
Fill Axx.001,
Axx.002 . WavePro DSO , 999
2400
Wrap
“Axx.001" , “Axx.002"
, , WavePro DSO
“nnn*®
WavePro DSO
kbytes . 1
kbyte 1024 . Mbytes
1 IMbyte 1
WavePro DSO
"Device is Write Protected"
PC 12 "PC WavePro DSO "

§ 88
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. RIS , SMART Trigger, Advanced waveform
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WavePro DSO

Single-shot RIS
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, Single-shot,
RIS(Random Interleaved Sampling) (roll mode) . Single-shot
Roll

Single-shot —WavePro DSO

Single-shot
Single-shot

Horizontal

Position( ) 0
Pre-trigger Post-trigger . Pre-trigger
WavePro DSO Post-trigger

100% Pre-trigger

. (WavePro DSO  Pre-
trigger 2 Post-trigger
10000
WavePro DSO ADC( )

Single-shot

Capturelnterval =1/SampleRatMemor

Capturelntervaly/10=TimePerDivision

RIS -
RIS(Random Interleaved Sampling) Single-shot
acquisition .
. 50GS/s WavePro DSO
500MS/s
100 Single-shot acquisition RIS
bin 20ps ; bins
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. ADC
5ps

1 GS/s RIS acquisition
GS/s acquisition 230

WavePro DSO 30 , 25

( 7-1)
interleaves Single-shot
WavePro DSO
interleaving 4000

RIS

Segment 1

Segment 2

Segment 3

Final capture

7-1. RIS
Roll —
WavePro DSO (roll mode) Single-shot
acquisition Incomming Points . 0.5 s/div
acquisition
s Math

7-2 ISSUED 2000 10 WP-OM-E Rev A



WP-OM-E Rev A

ISSUED 2001

12



e vegsro

Single-shot (

7-2) ( WavePro DSO )-

Math

. WavePro DSO

acquisition
1ns Text & Times
Math
WavePro DSO
, 10 x time/div . ,
WavePro DSO
( 12 "PC WavePro DSO "
Trigfer
7-2. WavePro DSO 7-
7
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VA e g o

1 2
3 ’
4
(EXT BNC )
"Automatic"
Acquisition Summary "trig only"
7-3.
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Single-shot RIS
SETUP

1. HORIZONTAL TIMEBASE SETUP

N

WavePro DSO Single-shot
TIMEBASE RIS
T/div 28 ns

ZEd
samples ot
4 G5/
(258 ps/pt)
For 2008 ns

—Samalin

Single-shot acquisitions
Single-Shot

RIS RIS

—Sarple Clock 7-8

ECL 8Y TTL

—Channel Use—
Z 1
Automatic

_SEIqT uonn uoffn

I on
—Hecord up to
4
ganp les

U

e
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W wavegaeo

w

TIMEBASE
T/div B ps

BA « 12500
samples at
250 M3/
(4 ns/pt)
For 50 ps

SCOPE
STATUS

"Text and Times"

__SEEE]]niii_

—Sample Clack Internal

ECL OV TTL

~Channel Use—

B2 1|

Automatic

Special Modes

—Sequence—,
58 segments

0FF li 1iiiEEf
—ax. segment t
zamples

hOBK

llilillli

Single-Shot . %

- ECL, OV, TTL -

( ). UTILITIES,
Timebase Trigger

Sequence

: SINGLE
WavePro DSO  STOP

WavePro DSO

WavePro DSO

. NORMAL

. AUTO
Time-out

Sg——
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HSUOFE SCOPE
STATUS STATUS
4. STATUS
. ( )
5. Text & Times

7-4. SCOPE STATUS
Select
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W wavegaeo

TIMEEASE
EATERNAL

1N
samples at
180 kS/div

—SBE li ni—

—aample Clack
Internzl
! g TTL
—E e | —

OCsen m
—Sequence—

@ o
—Hecord—
1

sanples

U

&

EXT

. Single-Shot

EXT
-1.3v, OV 0.0V

TTL  +1.5V

) WavePro DSO

. ECL

time/div

EXT
AUTO

Time-out

Dead-time

. WavePro DSO
. TIME/DIV

. WavePro DSO
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8 : SMART Trigger
SMART Trigger

Hold-off
Glitch

Exclusion

Intervals

State Edge Qualified
lost

Pattern Trigger

Runt Trigger

Slew Rate Trigger






SMART Trigger

Hold-off
Hold-off Edge ( 2 ). Hold-off
. Hold-off
. Hold-off
. Hold-off
Hold-off
. Qualified Hold-off
(8-14 ).
Hold-off
WavePro DSO . Positive Negative
Hold-off 8-1). 2ns  20s
Trigger Source Positive Slope
I'rigger Trigger Trigger
Even Fvent Eveni
—‘ H H f'/—‘ H H i
— I[" Irr
Trigger can occur ¢ L
_ y
———Hold-off time ———» J‘l/’ w——Hold-off time ———» .J‘
Generated Trigger i\
g 4 ?
| | Trlgaer Inltiates | I'Mgger indtbates
H H hald-off tmer H hirld -off timar
8-1. Hold-off Edge Positive
Potential Potential Hold-off

WP-OM-E Rev A
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Hold-off
Positive negative
2 ( 8-2)
.1 99 999 999
Trigger Source Positive Slope

Trigger Source: Positive Slope

Triggee Event Event [rigget Event Event [rigges

vent #1 i Fivent il i Event
—~— ]
Trigger can occur k (
b
N & 4
i v
-Hold-off by 2 events - r." - Hold-off by 2 events—m {."
Generated Trigger ]\ \
4+ RN S T BN W
' ' Trigger inir |:|:':P I I ‘ :J'mlll‘;[";r
! ! ol off e ! ! e
8-2. Hold-off Edge ( ).
Positive

Potential Hold-off
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SMART Trigger

TRIGGER SMART

Edge ,
Hold-off . WavePro DSO
. SMART Trigger Qualification
. Glitch( )  Spikes( ), Specific Logic Status( )
Missing bits . , v
. State Edge-qualified (dropouts)
Glitch
1. WavePro DSO
ALUTO
SETUP

2. R/

| Coupling i

AUTO
SETUP

4. i STOP

‘Edge ‘

5. TRIGGER SETUP

SETUP TRIGGER
(Glitchl
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SMART TRIGGER
tigpe

Interval
BualiF ied
Oropout
Fattarn r

—trigger on
123438 |

Ext5 Pattern

—cplg Ext—
oc

LFRET HFREJ

~—at end oF —

iEE Pos

pulse
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(
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SMART Trigger
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Width
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Selected Selected
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+
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SMART Trigger

. WavePro DSO

1. Edge Analog
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| Coupling E
2.
AUTO STOP
SETUP

., I

SETUP
Edge
tGlitch)
4. TRIGGER
SETUR SMAET
TRIGGER
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. WavePro DSO
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DELAY
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12.
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History
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8-5. Exclusion . Persistence
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SMART Trigger
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—cplg Ext—
oc
LFRET HFRET

—heteen—
Neg
edges

Positive Negative

2

3

4.

@ 5. On

5 - ( :2ns

~ 20s). tidth "

—interval £
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Interval Trigger

SMART Trigger

) ( 8-6).
( )
WavePro DSO
2ns  20s
Trigger Source: Positive Slope
—‘ |
Interval
a— [nterval Width——wa—
Width
| L
Trigger can occur
Selected Selected
Interval Interval
Generated Trigger
A
8-6. Interval
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Interval Trigger
( 8-7). WavePro DSO

2ns  20s
Trigger Source: Positive Slope
EE— |
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| L
Trigger can occur
Selected Selected
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A
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SMART Trigger

Interval: Interval Trigger
( 8-8). WavePro
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|
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| L
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A
8-8. Interval . T1 =
;T2 = Potential
Positive

WP-OM-E Rev A

ISSUED 2001 12 8-13



Qualify
( )
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SMART Trigger

QUALI FI ED
State Qualified and Wait( 8-9) Time Events _i.-

Time

( )

Events

Trigger Source: Positive Slope

g g

Qualifier: Pattern Pré‘sent
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State Qualified and Wait( 8-10) Time Events
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Events
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SMART Trigger
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SMART TRIGGER
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SMART Trigger
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Pattern
entering - exiting
10ns ~ 20s Hold-off 99 999 999 Hold-off
Pattern AND
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Bi-level Window Pattern Trigger . Bi-level
. Bi-level Pattern
. 1 2
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SMART Trigger
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Generated Trigger (Positive Slope) Lower Threshold Level

Generated Trigger (Negative Slope)
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SMART Trigger
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(Slow Rate)
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With dV: upper level, lower
level

dT: dT <=, dT ==

Slope: Negative, Positive
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SMART Trigger
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Qualifier (Edge-)Qualified Trigger
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Trigger
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e vegpro

XY
XY (

Absolute Amplitude
. XY Relative Amplitude

Absolute and Relative Time Standard
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X Y
X Y
XY
T Abs
A Abs A Fel org = (0.0) Org = V Xoffset T Fel
’ V Yoffset
X | vigef—o| V X;’:Zf_ v V XRef — 0 | V XRef — V Xoffset v x)[z;:f— v
Yy | vwmef—o| VYOIT=V v VRef —0 |V YRef —V Yoffset | V YDIf =V
Yref YRef
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T Abs : Absolute Time
T Rrel - Relative Time
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V xref : X trace Reference
Vovref I Y Reference
V xdif : X trace Difference
V vdif : Y trace Difference
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Extrema
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WavePro DSO
Envelope
1
1. 1 WavePro DSO
A
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Extrema
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n
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1. A, B, C D Math
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4. ,
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FFT Time Span

FFT Average

Fast Fourier Transform(FFT)
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Power Spect

160Be -> 2508 pts
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2. Math Type FFT AVG
3. FFT
FFT FFT

LLEAR
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4. FFT Math
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PROCESSING
FFT : FFT
Math Nyquist

FFT

3
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Math

FFT
e “Incompatible input record type” —FFT Average  FFT

» “Horizontal units don’ t match” — - FFT

* “FFT source data zero filled” —
( ) FFT 0
» “FFT source data over/underflow” — (
) . FFT
. Acquisition
/ .
e “Circular computation” — Circular ( , ).
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HMavegaro

o,
FFT (Time Span) _|_
FFT f
FFT f
Acquisition (Channel 1, 2, 3 4)
TIME/DIV 10
( 10-2).
CAPTURED WAVEFORM
4 TIME,
5
=
z
CAPTURE TIME J
=10X TIME / DIV
FREQUENCY
RESOLUTION
AF
Af =1/ CAPTURE TIME
i
S
=
=
Z L,
FAST FOURIER TRANSFORM (FFT) FREQUENCY™
10-2. D
FFT (Time Span)  Nyquist
. Math Time Span
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FFT (Time Span) . FFT Time Span
@ mn ( 10-3).
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5
: I .
FAST FOURIER TRANSFORM (FFT) FREQUENCY
10-3. FFT  Time Span (1/DT).
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. FFT
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=
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5 WavePro DSO
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von Hann -32 1.42 1.5 —6.02
Hamming -43 1.78 1.37 -5.35
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'
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T
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234A8BC

Ml M2 M3 M4

W® FORM™

. WavePro DSO

I

MAKE MASK
D=4
—delta W—,
B.58 div

(I

—delta T—

B 28 div b
i

l

1. CHANGE TEST

' If
2. Pass Fail ‘ Fail |
3. "Then"
(Yes) (No)
yes no "Then"
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centroid . WavePro DSO
. (ampl)
90%  10% - ( WaveAnalyzer 2
| I
I
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|
50 % (Mpsial
ampl P kpk ( e }
|
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! L
G — — rise fall  —H ! H
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LEFT CURSOR RIGHT .CURSOR
11-1
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Falling Edge Duration 1 e
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Mt~
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F , (  1-2)
i x%
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1 1 1
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|
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H PERICLD} PERICL H
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(  11-3). c2dt
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HngiiEﬂé ! . \ THRESHOLD
DATA (1) I —
i f
CLK (2) _/_\_!_/ \ } \ I I
! A2 (1,2) W !
! p—Acd+(1.2) —m !
! !
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11-3
Hysteresis Hysteresis
11-3 c2d-(1,2) ( )

Negative
c2d+?(1,2)
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WaveAnalyzer (5 " " )-
Ampl - (11-6
. , 11-1) (
Overshoot, Undershoot ringing
pkpk ) pkpk
Area
(11-7
11-2)
Base
( top). (11-6 (
11-1)
. , Overshoot, ) min
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(11-7
11-2)
Positive

Negative

Cmean :
. mean
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Overshoot

( 11-1)
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WavePro DSO

WavePro DSO
ASCIHI
WavePro DSO  Spreadsheet, Mathcad
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WavePro DSO PC

PC

WavePro DSO GPIB, RS-232-C LAN ( )
(PO) . LeCroy  ScopeExplorer (
) PC ;
WavePro DSO  Remote Control Assistant
(12-3 ). PC

UTILITY
Remote

1. / Setup

REMOTE SETUP 2. GPIB RS232 PC

—ontrol From

GPIE ASZ3 GPIB, RS232 Network ( )

RS232: RS232 7 8
RS232 GPIB

"talk-only"

aods  Euven
—5top bits— RS232: RS232 Parity
P

RS232: RS232 Bit

—Haud Rate—

06 1208 |
2408 4808
9.6+ FENAY

57.6K 115.2K

RS232: RS232 Band

I T

&
x" GP1B: GPIB

Hetwark
Setup
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12-1. WavePro DSO PC

NOT CONNECTED

A

I
2
i
i
3
i
i
8
9

NOT CONNECTED

ScopeExplorer WavePro DSO  Windows
- " >
1. GPIB(PC GPIB ), PC RS232-C
LAN( ) PC
2. http://www. lecroy.com/scopeexplorer ScopeExplorer
LeCroy
3. ScopeExplorer Windows ScopeExplorer

(
WavePro DSO

Windows

WavePro DSO

PC
Mathsoft Mathcad
( 12-4 ).

PC  WavePro DSO

Windows

LeCroy Microsoft Excel
PC ASCII

12-2
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WavePro DSO PC

WavePro DSO Remote Control (RC) Assistant GPIB, RS232 LAN
. RC Assistant PC
. RC Assistant PC

, "Remote Control: problem detected and logged."

UTILITY

1. UTILITIES

Special Remote Ctrl.
) Modes : Aszistant

R ASSISTANT
—] A
e 3
e N
Full Dislog ] F
Log & RE2% —_- Off —RC Assistant
Errors Only —
B ( )-
—- Full Dialog —
100
RS232 Also — RS232
‘i GPIB
_i ( COMM_HELP and COMM_HELP_LOG
D)
—Turn to—
Soroll Log — 4
Push to E'.E-BPJ - gl
4.
&
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ASCI I
WavePro DSO (M1, M2, M3 M4) LeCroy
ASCII , PC
Math PC
LeCroy 10-20
.1 ASCII 13-15 MB
ASCII
WavePro DSO ASCII , Spreadsheet,
Mathcad MATLAB
ASCI
FORMAT HEADER TIME VALUES AMPLITUDE SEQUENCE MULTI- DUAL ARRAY
VALUES TIMES SEGMENT
header (
FFT)
Spreadsheet
Mathcad
MATLAB
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ASCII

ASCII PC

Spreadsheet ASCII B PC

WAVE
STORAGE

STORE W’ FORMS 3. /
~Data Format—

Binary SEI

[ Spresdshest )

Setup AZCIL
Format
=Auto-Storg=—

ASCI
. Wrap

=
brap Fill ;
R . Fill

00 STORE
(]-*Flpy)

—=tore

&
g

%

#11 displayed!

—te
Card IR HOD

O

&

(Flpy) WavePro DSO
PC (Card) PC
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ASCII SETUP
[ata Format

MathCad
Mat lab

U I U

b

ASCII

ASCII

STORE W’

FORM
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Spreadsheet
Spreadsheet Microsoft Excel
. File -> Open
Open [ 2] x|
Lock in: ID Lecrov_L.dir j al || | E|| E
=] Selnnt Open
Cancel |
Advanced... |
Find filzs that match these search criceria g
File pame: || ;I Texk or propetky | ‘l Eind Mo |
Files of bype: lText Files Ll Last modifisd: |any kime v| News Search |
{1 file{s) Found,
12-2
Excel
( LeCroy WavePro DSO ).
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1. Delimited

2. WavePro DSO Spreadsheet
Comma
3.
. General
Column (

i e 5 Fx
ke = e e }
; i : !

12-8 ISSUED 2001 12 WP-OM-E Rev A



WavePro DSO

4. Finish

2 Microsoft Excel - Sc1001

PC

|ﬁ Fle Edit Wiew Insert Format Tools Data Window Help

DR ERY e oo Q&2 56830
| aria -1 - BT U E==B 8%, W% E
H1 > =
A | B | C | D |
1 |LECROYLCSB4AL 10007
2 |Segments 1 SegmentSize 1002
3 |Segment TrigTime TimeZinceZagment]
4 | 14-Jul 1995 15:14:33 a
3 |Tirme Ampl _
6 -5 .03E-08 0 0E2875
1 -4 .98E-08 0062574
8 -4.93E-03 0061625
9 -1 BEE08 00225
10 -4.83E-08 0105975
11 -4 78E-08 0 0B0Z7S
12 -4.73E-03 0059125
13 -4.6EE-03 00333
14 A RIS LI L S
12-3
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Spreadsheet

R AT A

Solian

e e o e e S

[CEEHSAF (4P T w0 BA® L med -

[ERE] o sm N EEEAcR M R4
= - =
= T B L 2 = = [
1 LCCROY LOAMAL oo
2 Segrents 1| Hegmerh 26 (AT
| 3 Segurenl TigTine T Sinee Sepriid
P 14 Ju 1933 15 120
G Time Al
[ £ CZELE 0062375
7 4 SEECE 0.082375 2,
a A EEE LIS e g e
EN - EEELE D.06225 5 Irr‘\"- ¢ 1"7..[L i
13 -4 CCCAC 003575 1 el Ig 1'. ! lH
1 4 AL L UKD o Ll S
12 ATIECE 0159155 F { e |
13 4 EEE CE 00585 —h 2 L E ;
4 -4 FFF{F M N573= .‘\II'I'.II'I' zHifran '|ll'\-|.-'-.||\-.|I K] II'LJH THEN H PRl
[1E -4 EEECE 0056325 el )
B L ESECE 005475 7 \ f / VoS
17 +EELE 005415 y . ! T
E] A MZELE 0082375 s Ry o
[EF| -4 ZLCC 003155 i
21 B R RN o
el A ZEECE 00485
JaTa wim a7 141 [ v
RSl | ] T TR T
12-4
Spreadsheet
SegmentStartRow := ( DesiredSegment * D2) + B2 + 5
SegmentEndRow := SegmentStartRow + D2 —1

TrigTime= INDIRECT(ADDRESS(DesiredSegment + 3;2;4))
TimeSinceFirstTrig=INDIRECT (ADDRESS(DesiredSegment +3;3;4))
WavePro DSO
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Mathcad
Windows MathSoft Mathcad

12-12

Mathcad Versions 3.1 - 7

A = READPRHY file)

K =last(a"” )

A = gubamatsial A2 K0, 1) Create a submatrix containing data buino header
ti= A<° 2 Extracttime vector

vi=stl? Extract amplitude ve<tor

K =last(t) Determine index of |ast point

k=0.K-1 Create a ramp

a0 | LTS LT L A

1
—0onl 1} 0001 0.0z 0.0z .o

12-5
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Mathcad

Read data from file
a 1= READPRN( ¢c1000)

z 3
Extracting the first segment only cor onlyseqment i1 not sequance trace) L o
s 2 009
o= {l+ ag o} - {00+ ) = L
wo=0.1
- ] a=| Gl
slse =a
By Toug g nan L2 3
1 1 L 11
firstseg=—| 1.1 2 L
12 3 L2 3.1
Exfracting a given segment
ansEEmEnls =8, Tolal number of segments in trace
seglen.:an'l Blumber of samples in each segment
gegment =0 Desired sagment number
segstart (= 1 + numsegments + segment seglen Index of first point in segmert
segend = segetart ¢ seglern — 1 Index of last point in segment

Segment trigger tirme

L0z
B

b

P B
¥i=a

L= segstact . segenud
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Use MATLAB

Windows MathWorks  MATLAB Version 4.2c.1
MATLAB

MATLAB Comm and Window
File Edit ODptions Windows Help
Commands to get started: intro. demo. help help
Conmands for more information: help, whatsnew, info, subscribe

> 1oad a:\lecroy 1.dirysc1888.dat
> plot{sc1888)

File Edit Windows Help

MATLAB

8§88
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WavePro DSO

. WAVAPRO
and Timing Analysis (JTA)
JTA  DFP

WAVAPRO

WavePro DSO

MEASURE

1. i MEASURE

2. Parameters

ststistics

(DFF O

WaveAnalyzer Pro
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, WaveAnalyzer, Jitter

Digital Filter Package (DFP)

( 4 11
. WAVAPRO
de
Std Voltage
Std Time
List by nT
Fass |
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. Lo
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2 s T ! E 5|
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988 diuw

2 s

5 W M
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3R Y AC — | I e

4 BB v AC O__STOPPED

13-1

CHANGE
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13-2
1 "Cyclic" freq measure Line 1 freq(l) ( *)
. Trace A "Statistics" avg measure Line 2
avg * "avg(A)"
(&) Trace A -
"Category" "measure" . Lines 3 ~ 5
5. " measure " . "On line"
F-Apro5  2o- THANGE PARAR
200240 N T . —0n 1 ine
| i 1B345
| 1
I / \ £ / \\ ' —Category—
: ! Horizontal
NV TN N [N/
tHEPeg ] [ u
1 kHe I ﬂ -] TITICTT
Lo . i it R EAREE L ] 5
ST i |
do 5OZ | 1
Apide e , V|| oeLeTE ALL
i - * PARANETERS
| ! —MEEs U e
I '
i :
Fuhbim
1 sweeps: average low filgh  signa | puwe
Frangii) 200440 Kl 200,803 204082 2.318 | foun)
augthl & 201.88 KKz 201.89 28183 - - - — ———
‘ Lzt
2 ps BECD
s v =
2 1 v oAC avg . <8 Hs/s
3 50 oal AL ( average of data walues [n histogran
4 50 0¥ _AC J O STORPED
13-2
MORE * xxxx’
SETUP DELETE
ALL PARAMETERS B
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"statistics"

1, M2, M3 M4)

“All Segments”

- “All Segments”

“statistics”
Dt@lv), CLEAR SWEEPS

“All Segments”

50
“Statistics”
"Statistics"
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13-3

TRpe85 207 SETOF OF A
lE:12:24 ] iS58 Hﬁ7
1 Ho  [EE
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a.50 4 bﬂ\ jﬂ ath Tupe—
FFT L
\.ﬁ’! \ ' FFTAVE

:HFreqC]>
1hkk

Functions
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8.0 4 t t t t t t t
0 0
inside GG WORE
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JE1 sweeps:  average Low hlah S1gm@ fooctom Jine L
Fregii 282,184 KK 195,518 205677 Z.884 Freqill
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sing up ko
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WavePro DSO

1.

2.

CHANNEL 1

‘ 200M

(

Channel 1)

‘ SETUF E

SETUP OF R
~—use Math?

No

—Eth Tgpe—l

Functions
Jitter

0.F. Data

MIRE
HIST SETUP

FIND CENTER
AND WIDTH

—Histogram—

custom lina 1
avg iR

—using up too
1ana

Par . Hizt r
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S

U

Yes

Histogram

&
&

WavePro DSO

Trace A
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use Math'!
FHDE

.20

14-2

ISSUED 2001

12

WP-OM-E Rev A



POSITION  ZOOM

. Binning
HISTOGRAM R

Setu ~
d | “Center” “Width”
Scale

POSITION

MEASURE TOOLS -)

CHANGE PARAM

T,

PRRAMETER
SETUP

11

FIND CENTER
AHD KIDTH

< lassify into
ZBEp
thins)

%
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HISTOGRAM A

etup
Binning
\E
artical
Log
LinConstMax

PARAMETER
SETUP

. Scale
(14-8 ).

. Linear , Log
, LinConstMax

WavePro DSO

FIND CENTER
AND WIOTH

~——{Lenter

-B9
b digits
—Hidth——
50,08
Lper div]

U

%

(10)

"Center"
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14-2 “Math Type” “Histogram”

“Histogram custom line” -

25-Apr-95 297
15:48:508 B

SETUF OF R

sa Hath?
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FIND CEMTER
AND WIOTH

istogram
custon line 1
Fregi]l

using up to
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A
5. 14-3 .
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14-3
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WavePro DSO

@, 2, 3
4)

( )
, , , 49
ampl, area, base, cmean, cmedian, crms,
csdev, cycles, delay, dur, first, last,
maximum, mean, median, minimum, nbph, nbpw,
over+, over—, phase, pkpk, points, rms,
sdev,
dly, t@lv
folevel, f80-20%, fall, r@level, r20-80%, 49
rise
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avg:
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fwxx: X%
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hbase:
high:
hmedian:
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htop:
low:
maxp:
mode:
pctl:
pks:
range:
sigma:
totp:
xapk:

. “Category”

rms

X"
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avg

i{bin count)i (bin value)i )" i{bin count),

=1 =1

n bin count
bin value

Count# 3.5

3.0+

1.5+

1.0+

0.5

40 41 42 43 44 Value jvolis)

The average value of this histogram is: (4.1%2 + 43*3 + 44"1)/6
= 4.25.
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180 152
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hmedian
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hmedian
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pks

3
11.
)
12. T1= mean + 2 sqrt (mean).
13. T1
14. T2 = mean + 2 * sigma,
T1
15. T2
. T2
T2
1/100
T2 1/100 T2
1/50
T2
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sigma
sigma
I I}
= Z[bin count: * bin valu&.]f (Z bin cnunt.)
1=l 1=l ;
n . -} 4
= E[hin count * (bin valuei - menn]']f (Z[bin counti| = I)
i=l i=l
i
n bin count
bin value
Count¥ 3.6
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2.5 —
2.0 -
1.5 —
1.0 —
0.5 —

o

4.0 4.1 42 4.3 4.4 Valua (wolta)
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10BaseT LeCroy WavePro DSO

WavePro DSO

WavePro DSO GPIB
GPIB
IEEE 488.1
IEEE 488.2 1
TCP/1P PC
(crossover)
(crossover)
1. ANSI/IEEE Std. 488.2-1987, IEEE , , . The

Institute of Electrical and Electronics Engineers Inc., 345 East 47th Street, New
York, NY 10017, USA.
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s vegaror

ScopeExplorer

PC
NT/2000/Me
www . lecroy.com

Scope Explorer

WavePro DSO
Microsoft Excel

ASCII

WavePro DSO

Windows

PC

, LeCroy

PC
Mathsoft

WavePro DSO

ASCII

Mathcad
LeCroy

. GPIB

Windows 95/98 Windows
CD-ROM

Pixel-for-pixel
Windows

PC

LeCroy
PC ASCII

(VDisk)
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ActiveDSO

ActiveX™ ActiveX Windows
LeCroy . MS Office ,
Internet Explorer, Visual Basic, Visual C++, Visual Java Matlab (v5.3) ActiveX
. ActiveDSO  CD-ROM
www . lecroy.com . ActiveDSO GPIB
. Windows
(GPI1B, RS-232 Ethernet 10BaseT ) ActiveDSO

Excel Word
Microsoft Access Database

Visual Basic, Java, C++, Excel (VBA)

ActiveDSO

10 VBA
(Visual Basic for Applications) Excel

OLE ActiveDSO
Windows 95,
Windows 98 Windows NT PC
OLE Automation compatible Client(
PowerPoint)
( Visual Basic for Applications)
VBA

VBA (Visual Basic for Applications) Windows

OLE Automation Servers ActiveX Controls
Visual Basic
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Mavegpro

VBA WavePro DSO

Sub LeCroyDSOTest()
Dim o As Object
Set 0 = CreateObject("'LeCroy.ActiveDSOCtrl.1")
Call o.AboutBox " Present the control®s About box
Call o.MakeConnection("IP: 172.28.11.26) "Connect to device on LAN

Call o.WriteString("'BUZZ BEEP", True) " Make the DSO beep
End Sub

Boolean controlName._WriteString

WriteString

Controlname ActiveDSO

TextString String, Text

EOI Boolean, TRUE = EOI
Returns: ,
Remarks:
EOl  TRUE
EOl  FALSE EOl  TRUE
8§88

17-4 ISSUED 2000 10 WP-OM-E Rev A



WP-OM-E Rev A

ISSUED 2001

12

17-5



18

: PC

PC

PC

WavePro DSO






PC

WavePro DSO

WavePro DSO PC 10BaseT Ethernet
. Windows 95, NT, 2000 Me

LAN 18-1
LAN
LMK ACT LAN1OBT
@ o a
PE CARD IR Bial 4B PONT

18-1. WavePro DSO

IEEE 802.3 Ethernet
10BASE-T
LED
LNK
ACT
WavePro DSO LAN
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e vegro

PC
WavePro DSO PC
Pentium PC
32 MB RAM
10 mMB
Windows 95 Windows NT
RJ45 10BaseT Ethernet Adapter
WavePro DSO 10BaseT Ethernet
. PC (crossover)
WavePro DSO 1P Dynamic Host
Configuration Protocol (DHCP)
IP
IP 172.25.1.26
255.255.0.0
172.25.0.1
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WavePro DSO

WavePro DSO

IP
1. UTILITIES . “Utilities”
ITTLITEES
Isrdzapy 2. Remote Setup .
ik | “REMOTE SETUP” B
Tima/Date REMOTE SETUR
Sefup L i
—Contral Fram
GRIB R52352 3. Network Setup
Renats i Lux | . \
Satui "o Mods . “TCP/IP Network Setup
T-hit )
TBEg J%0raga “
Utilities —arity )
H W gr —ep-0 Hat setup
- 3 BiZkI]
T'..!'r-i-fhil g i Pk S 'f“:'r';':
= T T E: n:hv 3.0
LR —=mud Ratea— Peint Oatamsy 1278801
—— 380 1260 ) b g e
Z488 4500 Fidrrie i
CAL ANC 9.6k
Satun BT.ER 11b.2K e
} Lk R |
nj'rm-.n-.-r iwtnl e 'I
et ek
Setupm
S0 Illllf;'.‘;'.h
[
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PC
PC " "
TCP/IP .

DHCP IP PC

Windows 95 PC

1. > >

2.

Chent for Microsoft Metwarks
4 3Com Etherlink [ PCMClA [3C589-3C5858)
duf Dial-LIp &dapter
MetBELL -» 2Com Etherlink Il PCMClA [2C589/2C5208)
§ MetBEUL -» Dial-Up Adapker
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PC

3. TCP/IP
TCP/IP

TCP/IP Properties

4.
5.
TCP/IP
6. P
. 172.25.%.% 255.255.0.0
(
)
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Winavepro

7. TCP/IP

1. (crossover) ( ) PC

PC  TCP/IP TCP/IP
Windows™ 95 Win-dows™ NT
o P
3. MS-DOS Prompt
4. <ip_address> . <ip_address>

172.25.1.2
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"2 M5-D05 Prompt

PC IP
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"172.25.0.1"

IP
1P
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ActiveDSO
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WavePro DSO
ActiveDSO™ ScopeExplorer™

CD-ROM
ActiveDSO
Microsoft ActiveX ActiveDSO Microsoft
Microsoft
ActiveDSO WavePro DSO Visual C++, Visual
Basic ActiveX
Microsoft Excel WavePro DSO
WavePro DSO
ScopeExplorer
PC LeCroy Windows 95  Windows NT PC
ScopeExplorer PC WavePro DSO
. ScopeExplorer  LeCroy
ScopeExplorer
ActiveDSO
ActiveDSO  Microsoft
Microsoft COM ActiveX
ActiveDSO
WavePro DSO . Visual C++, Visual Basic
Visual Basic for Applications (VBA)
. ActiveDSO
ActiveX
ActiveX Visual Basic CreateObject
. ActiveDSO PC WavePro DSO
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Waravepro

10 VBA Excel WavePro
DSO
ActiveDSO
1. WavePro DSO OLE Automation compatible
Client( PowerPoint)
2. WavePro DSO ( VBA)
VBA
ActiveX ActiveDSO

- PowerPoint

Microsoft PowerPoint
. WavePro DSO

PowerPoint
1. CD—RéM ActiveDSO PC
2. PC WavePro DSO
3. PowerPoin£ .
“Insert” Object
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5. LeCroy ActiveDSO .

Inzert Dbject 7| x|

Object bype: oK |
(0 Creafe'[@w Adobe Acrobat Docrment j 7 -

: . Bitmap Inace LI

 Create From e oibatity Control

LetCroy AckiveDS0 Cartraol

LeCroy WICP Control

|Media Clp

Microsoft Clin Gallery I Cisplay 25 icon
McrqsoFt Ecuation 3.0 ;[

.E:cs_ilt

inka your presznkation.

= . InsertsanewLeCray'ActiveDSO-Contmi coject

6. “Make Connection” .

. TK.&' Japmemes- . a OO E Al 3 - A
T

=MnLof1
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Ve vegsro

7. “Network TCP/IP connection” ("'scope" = WavePro DSO).

8. WavePro DSO IP "oK"

Network Device
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9. Refresh Image
Huauvsdt e Penil - [Preacrioizn 1] 15
|27 e pi e Trmat Fonved Took | TdeFow Wircke Hse 5] ]
CEMSY sl - QX FERT & S20=-~ |5
|| Formsi ks Rz = +* B L O B IE-; = E|RiE A
AEMET )
[tmee e & | ptupm- s OCH M| 8- Z-A-m=E0a)
| o 1 0 4 I ool it Discign (25
PowerPoint WavePro DSO
ActiveDSO™ WriteString()
DISP ON, C1:TRA ON, TRMD AUTO
( ). Refreshlmage()
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Wwavepror

: VBA
VBA Windows . OLE
Automation Servers ActiveX Controls Visual
Basic . VBA Subroutine WavePro DSO

Sub LeCroyDSOTest()
Dim dso As Object

Set dso = CreateObject(''LeCroy.ActiveDS0.1")

Call dso.AboutBox Present the control®s About box

Call dso.MakeConnection("'IP:172.25.1.2") Connect to the unit

Call dso.WriteString("'DISP ON", 1) Enable the internal display
routine

Call dso.WriteString("TRMD AUTO"™, 1) Set the trigger mode to AUTO
End Sub

VBA Microsoft Office

1. Tools - Macro - Visual Basic Editor

2. VBA Insert — Module

3.

4. Subroutine

5. Run - Run Sub/UserForm F5
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ScopeExplorer

1. ScopeExplorer

2. Scope - Scope Finder

3. “Scope Selector” “0K”

4. ADD DEVICE "Network" . (“Network”
“ALT + N” D

5. “Network Device”

A% Sumpelgdes - T el

B Ed Zopd Jumiad Hecrmr ofvden Hele

E' sy | Bhuneal| & nmy ".—"'FanlIEn.m B s on ||

LECEOY =eChE SRA10FGE

P
N i

ot Huﬂun&ﬂuﬁ Hm:p

mmdl}ﬁtﬂlhhm
B i)

_l o T  Corweal I e

b ASEE woma
Tm—‘r‘rdm-n nI rdem'r P.ﬂ-k mm (L ll'mndtq 1Bﬁ:tlhi|d.mm B bkt
e rnlq.hlunm ] p:rh"

o el prse : R T == B ]
6. “NETWORK DEVICE” WavePro DSO IP
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ﬁffktf?b%%ﬁlftl

ScopeExplorer

Terminal — Terminal

Image capture - Display

. Refresh " "
IP address change - ScopeExplorer WavePro DSO  IP
2
ScopeExplorer LeCroy . LeCroy

www . lecroy.com

8§88

19-8 ISSUED 2001 12 WP-OM-E Rev A



(PROCESSORS)
WavePro DSO (CPU)  PowerPC_microprocessor
. WavePro DSO
ADC
ADC
(MEMORIES)

WavePro DSO

RIS
WavePro DSO 506S/s Random Interleaved Sampling (RIS)
. 20 ps 5 ps
(TRIGGER SYSTEM)
WavePro DSO
- 7 (
) ; AC, LF REJect, HF REJect, HF
DC Positive Negative . WavePro DSO SMART
Trigger

(AUTOMATIC CALIBRATION)
WavePro DSO

WP-OM-E Rev A ISSUED 2001 12

A-1



e vepro

. 8 8
. WavePro DSO
, . 10.4
TFT LCD

Analog Persistence
. Full Screen

PRINT SCREEN

WavePro DSO

(REMOTE CONTROL)

WavePro DSO
. GPIB (IEEE-488), RS-232-C
LANC ) ,
12 "WavePro DSO
PC "
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Sample : ] Fast
. Hgld I—l 8-BitADC |—| memaory
| Sample it AL Fost
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Trigger [ |
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=
S

jED

Optional
orage Devices

£

SN

CH3 o——{:;

Sample
& Hold

H 8-Bit ADC

Fast
MEMmany

CH4 u—D—

_|

Sample
& Hold

H B-Bit ADC

Fast
memary

aa—
==

AVAV

|_|
|_|
=)

Display
Processor

WAVEPRO-960, WAVEPRO-950, WAVEPRO-940

Floppy Disk
Interfaca
Centronics

RS-232.C

GPIB

Power PC
Micropmcessor
with Integrated
Cacha Memory

L L LLL]

9]
=

T

Front-Panal
Processor

Real-Time
Sloc

f
|

Diata Memorias

Frogram Meamaory
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WavePro 960/950/940: 4

A Vertical

Bandwidth(-3dB):WavePro 960: 2 GHz = @ 50 W; WavePro 950: 1 GHz 50 W; WavePro 940:
500 MHz @50 W  PP005

Bandwidth Limiter: 20 MHz 200 MHz.
Input Impedance: 50 W+1.5%; 10 MW//11 pF typical (PP005 )
Input Coupling: 1 MW: AC, DC, GND; 50 W: DC, GND

A Max Input: 50 W: 5 Vrms; 1 MW: 100 Vmax ( AC < 5kHz +DC)

Vertical Resolution: 8 . 11 (ERES)
Sensitivity: 50 W1 mV ~ 1 V/div ;1 MWL mV ~ 2 V/div
DC Accuracy: +2.0% +1.5% Offset Value @ gain > 10 mV
Offset Accuracy: =( 1.5% + 0.5% + 1 mV)

Offset Range: 50 W 1 MW: 1 mV ~ 4.99 mV/div:£400 mV 50 W: 5 mV ~ 99 mV/div:
+1V; 0.1V~ 1V/div:£10V 1 MW: 5 mV ~ 100 mV/div:x1l V; 101 mV ~ 2
V/div: £20 V

Isolation — : V/div > 250:1

Timebase System

Timebase : 4

Time/Div Range: 200 ps/div ~ 1000 s/div
Clock Accuracy: < 10 ppm

Interpolator Resolution: 5ps

External Clock Frequency: 500 MHz max., 50 W, 1 MW
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&

Roll Mode — : time/div 500 ms ~ 1000 s/div Sample Rate < 100 kS/s max.

*

> 4 GS/s @ 10 mv /

External Reference(Optional): 10 MHz

External Timebase Clock: EXT BNC 500 MHz

Acquisition System

Single Shot Sample Rate

WavePro 960 WavePro 950 WavePro 940
1 Channel Max 16 GS/s 16 GS/s 8 GS/s
2 Channel Max 8 GS/s 8 GS/s 8 GS/s
3-4 Channel Max 4 GS/s 4 GS/s 4 GS/s

Max. Acquisition Points/Channel
1Ch/2Ch/34CcCh

WavePro 960 WavePro 950 WavePro 940
Standard M/500k/250k 1M/500k/250k | 1M/500k/250k
M Memory Option 4M/2M/71M 4M/2M/71M 4M/720/1M
L Memory Option 16M/8M/4M 16M/8M/4M 16M/8M/74M
VL Memory Option 32M/716M/8M 32M/716M/8M 32M/716M/8M
XL Memory Option 64M/32M/16M — —

WP-OM-E Rev A ISSUED 2001 12
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Acquisition Modes

WavePro 960

WavePro 950 WavePro 940

Random Interleaved
Sampling (RIS)

50 GS/s for repetitive signals:

200 ps/div ~ 1lps/div

Single Shot

For transient and repetitive signals

200 ps/div ~ 1000 s/div

Sequence

2 ~ 8000segments

Max. segments/memory

8000/16M 1000/1M 250/250K

Intersegment Time

Typically 30 ps

Acquisition Processing: Averaging: 10°
10°
1:1023

Enhanced Resolution(ERES): 8.5
Envelope(Extrema): 10°

11

Envelope,

Triggering System
Modes: NORMAL, AUTO, SINGLE  STOP

Sources: , External, EXT/5

Slope: Negative, Positive, Window
Coupling Modes: DC, AC, HF, HFREJ, LFREJ
AC Cutoff Frequency: 7.5 Hz
HFREJ, LFREJ:
Pre-trigger Recording:
Post-trigger Delay: 0 ~ 10,000
Holdoff by Time or Events: 20s
Internal Trigger Range: #5 div

Bandwidth(HF)

50 Hz
1 ~

1 ~
Maximum Trigger Frequency:

gfijffg External Trigger Input Range +0.5 V (Ext/5

1:1

Line; ,

100%

99 999999

500 MHz (AC, DC)

+2.5 V)

A-6 ISSUED 2001
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Max. External Input @ 50 W: +5 V DC 5V rms
Max. External Input @ 1 MW: 100 V max. (DC + AC < 5 kHz)
SMART Triggers( )
Edge/Slope/Window/Line: . Window

0.5ns
State or Edge qualified:
Dropout: 2ns  20ns
Pattern: 5 4 ) : high, low
don” t care
SMART Triggers with Exclusion Technology
Signal or Pattern Width: 600ps 20s
Signal or Pattern Interval: 2ns 20s
Slew Rate: . dv, dt
Runt: Positive Negative runt 600ps  20ns
AutoSetup

Vertical Find:

Probes

Model PP005: 10:1, 10MW ,
ProBus Probe System: , , ,

Scale Factors: 12
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Color Waveform Display

Type: 10.4 TFT LCD

Resolution: 640 x 480

Screen Saver: 10

Real Time Clock: , ,
Number of Traces: , , Math

Grid Styles: Single, Dual, Quad, Octal, XY, Single+XY, Dual+XY; Full Screen

Intensity Controls:
Waveform Display Styles:

Trace Overlap Display:

Analog Persistence Display

Analog Persistence and Color Graded Persistence:

Trace Selection: s 2
Persistence

Persistence Aging Time: 500
Trace Display:
Sweeps displayed:

Zoom Expansion Traces

Display up to four zoom traces

Vertical Zoom: 5 . 50

Horizontal Zoom: 2 pts/div . 50 000
Auto Scroll: Math

Rapid Signal Processing

Processor: PowerPC

Processing Memort: 256 Mbytes

Real-time Clock: , ) ) 1 ns

Analog

A-8 ISSUED 2001 12
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Pass/Fail: 5
PC
, , GPIB SRQ

Internal Waveform Memory
Waveform: M1, M2, M3, M4 (16 / )
Zoom and Math A, B,C,D

Setup Storage

Front Panel and Instrument Status: 4

CUSTOMDSO: (VDisk) 6 CustomDSO

Remote Control: GPIB, RS-232- C

RS-232-C: 115.2 kbaud*

GPIB Port: Talker/Listener 1EEE-
488.2

Ethernet(optional): 10BaseT Ethernet *
Floppy Drive: , DOS , 3.5 ,

PC Card Slot:

External Monitor Port: 15 D VGA *
Centronics Port: *

Internal graphics printer(optional): 10s
10 GPR10

Pass/Fail and Trigger Output: Cal BNC Cal Signal, Pass/Fail Condition,
Trigger Ready Trigger Out

AN

Calibrator Signal: 500 Hz ~ 2 MHz 25 ns s BNC 1
MW 0.05 ~ +1.0V
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Control Signals: Trigger Ready, Trigger Out Pass/Fail
Math
4 Math . Math
Math . : , s , , s ,
, 1000 , , 11 ERES
, 50 kpoint FFT, Envelope Extrema,
, ( ), sin x/x, ( ), ,
, » ( e 10), , . , 200
Relative Time: +0.05%
*. CE (EMC Directive 89/336/EEC)
Relative Amplitude(Voltage): +0.2%

Absolute Time:

Absolute Amplitude(Voltage):
Automated Measurements: , ,

Pass/Fail: 5
PC
, GPIB SRQ

WAVA (WaveAnalyzer)

1 Mpoint , , , 1 , 20
18 FFT Math

WAVAPRO (WaveAnalyzer Pro)
WAVA
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JTA (Jitter and Timing Analysis): , ,
DFP (Digital Filter Package): 8 Finite Impulse Response (FIR)

. Custom Filters

Auto Calibration: DC 1
Auto Calibration Time: < 500 ms

Power Requirements: : < 350 VA.

Voltage

90 ~ 132 V AC 45 ~ 440Hz

180 ~ 250 V AC 45 ~ 66HZ

Battery Backup: 2
Dimensions(HWD): 264mm x 397mm x 453mm (10.4 in. x 15.6 in. x 17.8 in.);

Weight: 14kg (31 Ibs)
Shipping: 22.2 kg (49 1bs)

Warranty and Calibration: 2

Temperature: 5 ~ 40°C, 0 ~ 45°C, -20 ~ 60°C
Humidity: 25 75% RH( ). 45 50% RH
Altitude: 25 3,000m. 45 2,000m 4500 m
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Certifications: CE, UL cUL

CE EMC Directive 89/336/EEC for Electromagnetic
Compatibility and Low Voltage Directive 73/23/EEC for Product Safety

EMC Directive: EN 61326-1:1997 +A1:1998
s EMC
EN55022:1998, Class A
EN 61000-3-2:1995+A1:1998+A2:1998
EN 61000-3-3:1995

Class A

EN 61000-4-2:1995 +A1:1998*

EN 61000-4-3:1996 +A1:1998* RF

EN 61000-4-4:1995* /
EN 61000-5-4:1995*

EN 61000-6-4:1996* RF

EN 61000-4-11:1994**

*  Performance Criteria "B" . )

**  Performance Criteria "C" . s
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Low Voltage Directive: EN 61010-1:1993 +A2:1995

EN61010-1

300 V Installation (Overvoltage) Category Il
2
1

UL cUL UL Standard: UL 3111-1
Canadian Standard: CSA-C22.2 No. 1010.1-92

B/W: LaserJet, DeskJet, Epson
Color: DeskJet 550C, Epson Stylus, Canon 200/600/800

200 cm/div
Hard
Copy
Formats: TIFF , TIFF , BMP BMP

8§88
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Acquisition Time:

ACSN:
ADC: -
Aliasing:

AND: TRUE

Aperture Jitter: -

dv/dt

Aperture Uncertainty: ,

Area: DSO

Artifact Rejection:

Automatic Setup:

Average: ,
AWG:
Bandwidth:

BER:

Binning:

TRUE
ADC ( )

t*dv/dt . t

- ADC ( )

3dB

WP-OM-E Rev A
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Bit: " " 0 1

Bit Error Rate:

CCD:

CCTM: (Clock Certification test module)
Channel : ( )

Clamping: , FET, ,

Coherent Gain:
1.0(0 dB) 1.0

Common Mode Range: ( )-

Common Mode Rejection Ratio: . dB

Common Mode Signal(Noise):

( )-

Continuous Averaging: "

_S(inew) = N/QW1) * [S(i,old) + 1/QN+1) * W(i)].

i = ; W(i) = ;8(i,0ld) =
; S(i,new) = ;N = (1,3,7...).
Conversion Cycle:
, BCD

Crosstalk:
Cursor:

. LeCroy DSO
DAC: -

G-2 ISSUED 2001 12 WP-OM-E Rev A



Data Logger:

DC:
DC Level Shift:
DC Offset: DC

DC Overload:

Dead Time:

Decimation: n

Differential Input:
Differential Linearity:

Differential Non- Linearity:
2.
TDC

Differential Output:
Differential Pulses:

Dithering:
)

Digital Filtering:

Dropout Tirgger:
LeCroy DSO 25ns  20s

DC

1.

ADC

ADC

ADC

WP-OM-E Rev A
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Duty Cycle:
Dynamic Range:

Dynamic RAM (DRAM):

ECL: -, ECL
LOGICAL 1 = -1.6 V LOGICAL 0 = -0.8 V.
EMI:
ENBW (Equivalent Noise Bandwidth): ENBW
( )
Enhanced Resolution(ERES): LeCroy
DSO
ERES  Signal Averaging
Envelope: . LeCroy DSO
1 10°
EPROM: 0 1
Equivalent Time Sampling(EQT): (ETS )-
Extrema: ( )
( ) Envelope
Falltime: 90% 10%
Fast Fourier Transform(FFT): FFT n
n Fouries
" " © ) n/2
G-4 ISSUED 2001 12 WP-OM-E Rev A



Feedthrough:
FFT: Fourier
FFT Frequency Bins: Fourier (FFT) n/2
n/2
n/2 " "
Hz . f=1/T.

T ; f
FFT Frequency Range: FFT 0 Hz Nyquist
FFT Frequency Resolution: f

f f

. (G
)
ENBW f « , ).
FFT Number of Points: FFT ( )
. FFT  n/2
FFT Total Power: -
FIFO: ( ).
Filter:
s ( ke/s)
Flash ADC: 2n-1
- . n ADC

Floor: Envelope ( )
FWHM:  Full-Width Half Maximum. 50%
Gate: 1. ( AND, OR) 2.
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Glitch:
Glitch Trigger:
Ground Loop:
HF Sync:

Histogram:

Holdoff by Events:

Holdoff

Holdoff by Time:

HPGL: Hewlett-Packard Graphics Language Format; Hewlett-Packard Company.

Hybrid Circuit:

IC:

Integral Linearity:

Integral Non-Linearity: ADC .
ADC +
Interleaved Clocking:
Interval Trigger: B
(Positive)
G-6 ISSUED 2001 12 WP-OM-E Rev A



jitter:

Leakage:

Limiter: ( ,
Logical 1: TRUE
).
Logical 0O: FALSE
).

Long-Term Stability:
MCA: ( )-
Mean Value: DC

Median Value:

Mode Value:
Monolithic IC: ( , , , )
Monotonic:
Multiplexer:
NAND: (Negative ) AND
Negation: Negative Positive , Positive Negative
NLTS: .(Non-linear transition shift)
Noise Equivalent Power: NEP(W): RMS
RMS
NOR: (Negative ) OR
NRZ: .(non-return to zero)

Power Spectrum

WP-OM-E Rev A ISSUED 2001 12
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Nyquist Frequency: Nyquist f/72) (@

Offset:

OR:

Overshoot, Negative:

Overshoot Positive:

Paralled Converter:

Pass/Fail Testing:

PCMCIA: PC
JEIDA

PCX:

» (D
/2

2n-1 -
n ADC

Personal Computer Memory Card Industry Association

PC Paintbrush Format. ZSoft Corporation, Marietta, GA

Peak Spectral Amplitude:

Period: 50% (mesial )
Persistence:
DSO
PES:
PHA (Pulse Height Analyzer):
Picket Fence Effect: FFT
Power Spectrum
3.92 dB

(1.57 ). Picket Fence Effect( Scallop
Loss ) Flat
G-8 ISSUED 2001 12 WP-OM-E Rev A



Top

Power Spectrum: (V¥). Power Spectrum  dBm 0
dBm V2 ref = (0.316 V peak)2 . Vref 50(Q) 1mw
Power Density Spectrum: Power Spectrum Hz 2
/HZ) . Power Density Spectrum dBm , 0dBm (V2 ref
/HZ)

Pre-trigger Sampling:

PRML:
Pulse Width: Pulse Start(mesial . ,
50%) Pulse Stop( mesial )
Pulse Start: 50% (mesial ).
Pulse Stop: 50% (mesial ).

Pulse Start:

RAM:
Random Interleaved Sampling(RIS): EQT( ETS)
DSO
. EQT RIS "Free"
Real Time:
Reciprocal:
Reflection Coefficient: ,

Resolution: ADC 1

Reverse Termination:
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RF (Radio Frequency):

RFI (Radio Frequency Interference):
EMI

Risetime: 10% 90%

RMS (Root Mean Square):

ROM:

Roof: Envelope ( )
SAM: (sequenced amplitude margin).
Sample and Hold:

Sampling Frequency: DSO

Scallop loss:

SECAM:

Sensitivity: 1. . 2.
( ADC counts/mvV

Shot Noise:
(Watts) (Amps)

SMART Trigger: SMART Trigger

Smoothing, N-point: "N

SNR: Signal-to-Noise Ratio
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Square:

Stage Delay: ( )
Standard Deviation:

Standard Trigger:

WavePro DSO

State Qualified:
AND

Stop Trigger:

TAA:
TDC: -

Terminate:
Test Template: ( )

TFT:
Threshold:

TIE:
TIFF (Tagged Image File Format):

Time Between Patterns:

Timeout:

WP-OM-E Rev A ISSUED 2001 12 G-11
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Time Qualified:

Tolerance Mask:

Track and Hold:

ADC
Transient Recorder:

TTL (Transistor-Transistor Logic):
0.8V LOGICAL 1 = 2.0 ~ 5.0 V.

Trend:
VIS: Viterbi

Waveform Digitizer:

Window Function: Fourier
Fourier

X-Y Display:

( )

. a m cos(2¥ak/N)].

Lissajous

§88§

. LOGICAL 0 = 0 ~

. LeCroy

G-12
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MNMumerics

1, 2. 3, 4 front panal buttons ooix
10BaseT 17-1

1-2-5 sequence 1-4

A
A, B, C, D buttons =
about this manual xxix
absolute cursors =
acquisition conditions xxxix
acquisition memaory

and sequence mode 7-1
acquisition processing A-6
acquisition summary field 1-3
acquisition system A-5
action

changing 11-5
ActiveDSO xodii, 17-3, 19-1
ActiveX control 19-1
ADCs A-1
additive constant 10-3, 10-13
adjusting sensitivity and position 1-4
adjusting the timebase 1-4
alternating current symbol xocdv
altiiude xxxv
ampl 11-9
amplitude cursors

controd of 4-3
Analog Persist button xd
analog persistence 9-1

and history function xxv

specifications A-8
Analog Persistence button 3-2
Analysis Packages button xi
area 11-2
ASCI

format for waveforms 12-4
ASCI format

waveform storage 5-10
assigning units 10-3
assistance xxxii
auto calibration time A-11
auto scroll 1-6
auto setup 1-4
Auto Setup button «, 1-1

auto trigger xoowiii

automatic calibration A-1

autormatic recalibration 1-4

auto-repeat xlvi

AutoSetup A7

averaging
and repetitive sampling 10-4
continuous 5-7, 10-3
summed 5-¥, 10-3

B
back panel
llustration =i
bandwidth A-4
and bit enhancement 10-7
and sampling speed 10-4
reduction 10-6
bandwidth limit
setup 1-9
bancdwidth limiter A-4
base 11-9
battery backup A-11
bias 11-7
binning
and measurament accuracy 15-5
bins 15-1
Blackman-Harris 5-5
BMNC signal ocutput il

C
Cal BMC signal setup 1-10
CAL output

default 1-10

setup 1-10
calibration

factory il
calibrator signal A-9
capacitive coupling 1-9
caplure

defined 10-18
capture interval

defined 7-1
centroid 11-6
Cenfronics port xlii
centronics porl A-9
certifications A-12

WP-OM-E Rev A
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channels

turning on of 1-1
chassis terminal symbol xooiv
circular computation 10-2
cleaning xoovii
Clear Sweeps button «i
clock accuracy A-4
cmean 11-9

cmedian 11-9
color

linking objects with 3-4—3-5
color scheme

changing 9-5
color-graded persistence 9-3
combining channals 7-5
conformity A-12

declaration of oo
context sensitivity

and menu control knobs xli

and parameters xi
continuous averaging 5-7, 10-3
control instantiation 19-1
control signals A-9
copying files 6-8
copying traces & data 6-2
coupling

determining 2-3, 8-9
coupling modes A-8
CreateObject 19-1
cms 11-9

cadev 11-10
cursor

standard display 4-5
Cursor button xdii
cursor measurements
specifications A-9
CUrsors
Absolute 4-5
absolute amplitude 4-3
amplitude 4-1
bold xiii
difference 4-3
in XY display 9-10
measuring with 4-1
persistence mode 4-5
reference 4-3

relative 4-5

time 4-1

tracking 4-7

volts vs. decibels 4-5
Cursors button x|
custom parameters 11-1
CustomDB0 xwiii

ScopeExplorer xxiii

storage devices xx
CustomDS0O button xi
custmmizing

file names 6-6
customizing a display 9-4
cut-off frequency 10-7
cycles 11-9
cyclic parameters 11-8

D
dashboard 4-7
illustrated xii
data transfer 7-3
DC accuracy A-4
De2d+ 11-10
Ddly 11-10
decimation
and FFT 10-12
declaration of conformity »xoxi
default setup xliv
delay 11-10
compensation for in filtering 10-6
Delay knob xeoux
deskewing 10-14
dimensions A-11
display
components of 1-2
customizing 9-4
Display button i
display systarmn A-1
dropout trigger 8-18
Dt@Edv 11-10
dur 11-10
duty 11-10

E
earth ground symbol xooiv

-2
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edge gualified trigger 8-16
adge trigger
setup 2-2
electric shock symbol xooiv
enhanced resolution (ERES) 10-4
envelope 10-1, A-6
environment xoo
environmental conditions A-11
ERES 10-4
ethernet A-2
connections 17-1
ethernet connection
IP address 18-2
non-network 18-4
verification 18-6
athernat option 17-1
exclusion trigger
and passffail testing 8-8
exponent 10-3
external clock 7-6, 7-10
external clock frequency A-4
external monitor port xii, A-9
exlernal reference A5
synchronizing with 7-11
external sampling 7-9
external timebase clock A-5
external trigger A-G
exlrema waveforms 10-1

F
f@level 11-11
f80-20% 11-11
factory calibration xexii

fall 11-11
FFT

Blackman-Harris 5-5
cursors 10-8
Fiat Top 55
Hamming 5-5
of pulse-modulated waveform xvii
real and imaginary components 5-5
rectangular windows 5-5
span 5-4
Vo Hann 5-5
FFT averaging 10-8

FFT frequency resclution
increasing 10-8
FFT setup 5-4
FFT source data overfunderflow 10-9

FFT source data zero filled 10-9
FFT span

and sampling rate 10-10
setup 10-11

file limit 6-9

file name
character limit 6-9

file name preferences 6-5
file names

customizing 6-6
fill 6-10

wrap 6-10
files

copying 6-8
finite impulse response (FIR) filter 10-6
firmware xiv
installation of xxxii
first 11-11
fiat top 55
floor 10-1
floppy disk
formats 6-9
formatting storage media 6-5
freg 11-12
frequency drift 13-5

Full Screen button =l
fuse

location of i
fuses

replacement of xoooii

G
Gain menu 1-4
gateway 18-2
glitch trigger 8-3

and persistence 8-4
global BWL 1-4
GPIB A-2

and RC Assistant 12-3
GPIB port xlii, A9
Graph button xi, xi
graph function xv

WP-OM-E Rev A
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graphic protocol 6-2
grids
selecting 3-4

ground level marker 1-3
grounding
setup 1-9

H

Hamming 5-5

hard copy 6-1

histograrm parameters 15-4, 16-1
choosing 14-11

histogram peaks 15-5
histograms

binning and scale setup 14-8
bins 15-1

center and width 14-3
creating 14-1

LinConstMax selection 14-10
linear selection 14-8

log selection 14-9
measurement cursors 14-12
population 15-1

range 14-13

setup 13-1

zooming segmented traces 14-13

history
and analog persistence xiv
History button xiv, x|

history function xxwv
holdoff

by events 8-2

by time 8-1
holdoff limits 8-20
horizontal delay xxoix
horizontal position xxsix
horizontal units don't match 10-2
horizontal zoom xooix
how to use this manual xxix
humidity =

I

image capture and storage 17-2
incompatible input record type 10-9
initializing the scope xliv

input coupling A-4

input impedance A-4

interface A-9

interface and panal! setups A-2
inferpolator resolution A-4
interval trigger 8-10

IP addrass 18-2

isolation A-4

J
JitterTrack xi

L
LAMN A2
LAM connector i
last 11-12
lecroy_1.dir 6-9
level
determining 8-9
Lewval knob xoowviil
lost signals
triggering on 8-17

M
magnification factor xoxix
magnitlude 5-5
maintenance xooovii
maintenance agreements xxxi
mantissa 10-3
map file to key xix
mask 18-2

making a 11-5
Math & Zoom Position knob xoodx
math tools 5-1

availability 5-1
Math Tools button «
Mathcad 12-4, 12-11
MATLAB 12-4, 12-13
max input A-4
max. trigger frequency A-6
maximum 11-12
maximum number of samples 1-5
mean 11-12
Measure button xl
Measure function =i
measure with cursors 4-1

7
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median 11-12 capturg of 15-3
memories A-1 parameter symbols 4-9
menu control knobs xi parameter value

calculation and display 13-4
parameters 4-6

custormn 11-1
pass/fail tests

effects of zooming 11-4
on a mask 11-4

menu select buttons «di
mesial reference level 11-7
minimum 11-13

modes A-6

multiplication factor 10-3
MULTIZO0OM 1-6

setup 11-3
Multi-Zoom 1-8 passive probe
calibration of 1-11
N ) pattern trigger 8-20
”e:d‘;'.'fc‘g_'; applications 8-21
I
el window 8-22
waveform files 6-10 Fe ’
; connecting to 18-1
nois X Requirements 18-2
number of div 1-6 PC G::; i
MW RAM X !

PC card slot A-9
PC connection 12-1
o pericd 11-13
parsistence

changing color scheame 9-5
persistence display 3-1—3-3
persistence duration 9-2
phase 5-5, 11-13
ping command 18-7

Myquist frequency 5-4, 10-8, 10-10

offset 1-4

setup 1-9
offset accuracy A-4
Offset knob xxxix
affset range A-4

up:?ra.ting emdronment xxxy pkpk 11-13
22::2:.:;6 AdpL i plotting traces 6-2
adding xv points 11-13
over- 11-13 Position and Zoom controls 1-7

Position knob xooix
post-trigger time xxxix
power density 5-5

aver+ 11-13
overwriting files 6-9

P power requirements A-11

packing list xxxi POWEr SOUFCE Xevi

pairing channels 7-5 power spectrum 5-4

panel file 17-2 powering up xi

Panels button xdi pre-trigger delay 2-2, 7-1

paper pre-trigger time xxxix
internal printer A-Q Print Screen button i

parameter buffer 10-18, 15-2 printer paper

parameter calculations 7-2 part number A-9

parameter cursors 13-7 printers A-13

parameter events printing traces & data 6-2
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probe attenuation factor

setup 1-9
probes A-T
ProBus probe system 1-12
processors A-1
protected conductor symbol xxxiv
pulse-width modulation xv

Q
qual first trigger 8-27

qualified trigger 8-14
QuickZoom
iliustrated xiv

CuuickZoom button =

R
rigeval 11-14
r20-80% 11-14
random intefeaved sampling {RIS) 7-1
range finding 10-18
rare phenomena
capturing 8-7
rate sensitive knobs 1-7
readout optimization 7-4
re-arnming 2-4
recall
panel setups 3-7

recalling default setup xliv
rectangular windows
FFT 5-5

relative cursors =
remote control A-2

monitoring cperations 12-3
Remote Control Assistant 12-1
Remote Control Assistant (RCA) xdii
remote control terminal 17-2
repair xexii
resampling

to deskew 10-14
rescaling 10-3
Reseat button xl
Return button i

roll mode 7-2, A-4

roof 10-1
RS-232

cabling for PC 12-2
RS-232-C A2, A9
RS-232-C port xii
runt trigger 8-23

S

safety wxxiv

sampling
external 7-9

single-shat 7-1
sampling mode

setup 7-6
sampling modes 7-1
sampling speed

and bandwidth 10-4

saturation level 9-2
save

pangl setups 3-6
save and recall 5-9
saving in ASCIH format 12-5
Scope Status button xli
ScopeExplarer xxxii, 12-1, 19-1
features 19-8
using 18-7
screen saver xlv
scroll speed
setling 1-6
sdev 11-15
sensitivity A-4
sequence capture
setup 7-7
sequence mode 7-3
enabling of 1-5
sequence mode sampling -1

sequence status summary 7-8
serial number

and Scope Status «i
and scope status div
senice i
Setup button ootz

s setup conditions i
RIS segments 7-2 up iti KHHIR
i setup storage A-8
dlas Ky shipping xxxii
ms 11-14 pRing
-6 ISSUED 2001 12 WP_ONE Rov A



shipping charges xxii
signal-to-noise ralic

and ERES 10-5
single shot sampling 7-1
Single-Shot sampling 1-5
slaw rate trigger 8-25
slope A-6

determining 2-3, 8-9
slow trigger 2-4
SMART Memory xxxix
SMART Trigger 8-3

incompatibility with HF 2-3
SMART Triggers A-7

software tools 19-1
sound

with controls xiwvi
source frace
for zoom
sources A-G
special modes 1-9
specifications A-4
spreadsheet 12-4, 12-7
data calculations 5-10
standard display 3-2
standard parameter
choosing a 4-7
standby lamp xli
standby symbol xxiv
status report 5-11

Stop trigger button xxxviii
storage

of waveforms 5-9
summed averaging 5-7, 10-3
swesp

defined 10-18
SWESpRS

setup for averaging 5-7
symbaols

operation xxmxiv

waming xxsiv
system status display xxxi

T

ti@level 11-15
temperature xxxv
test color 3-5

threshold level xooviii
threshold levels

for rise and fall imeas 11-6
time cursor

cross-hair markers 4-5
time zera 7-1
time/div knob

clock operation 7-9
timeddiv range A-4
Time/Division knob xooix
timebase

and sampling mode 7-1
timebase menus 1-5
timebases A-4

time-domain averaging 10-8
tirme-out

Auto mode s
tips xxix
toggling the trace xxxix
tap 11-15
trace

toggling of xxxix
trace capture 17-2
frace label

illustration 1-2
tracking

cursors 4-3

TrackWiew =v
trend data

sequence of 10-18
trends

calculating 10-18

plotting of 10-15
Trigger Auto button sxcoodii
trigger configuration field 1-3
trigger controls 2-1
frigger delay

and sampling mode 7-1
trigger delay amrow 1-3

frigger icons 2-4
frigger level

determining 2-3
trigger level arrows 1-3
Trigger Normal button xoodix
Trigger Setup button xooiil
Trigger Single button xxxix
trigger status fiedd 1-3
Trigger Stop button xoodii
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W wavegaeo

trigger system A-1
trigger type

setup ool
triggering system A-6

u
user pref's menu =i
Utility button xli

v
VBA 19-6
vertical gain xeix
vertical offset xxxix
vertical position xoix
vertical resolution 10-7, A-4
and ERES 10-5
vartical 2oom xedx
virtual disk (\WVdisk) »x
virtual front panel 17-2
Visual Basic 19-1
Visual C++ 19-1

Wolts/Div knob xoodix
Von Hann
FFT 5-5

w

warning symbols xxxiv
warranty xxxi, A-11
WAVA A-10

WaVAPRO 13-1
Wave Storage button =i
WaveAnalyzer A-10

WaveAnalyzer Pro 13-1
waveform duration

capture time 10-10

waveform history xxoe
waveform readout

canceling 7-4
wavepilot button pane! xi
WavePro DSO display 1-2
weight A-11
width 11-15
window pattern trigger 8-22

X
XY display 3-2
setup 9-8

rd

Zero Delay butlon sxxdx

zoom 1-8
specifications A-8

zoom and scroll 1-6

ZOOAM 1GON Xxx

Zoorm knob xeoix

200 trace swxxix
200ming
effect on pass/ifail testing 11-4
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