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150 MHz BANDWIDTH, 100 Ms/s, 4 Gs/s E_EC roy’

e e R e sy - EecnwaTE W ST BN S|, LY R e
MODEL 9410 PORTABLE _—
DUAL-CHANNEL OSCILLOSCOPE 9410=

» Advanced Triggering

E Sensitivity up to 100 pV/idiv

E Long 10K Memories per
Channel

& Time and Frequency Domain
Analysis

® High-speed GPIB for Plotters,
Printers and PCs

m Optional 512K Credit Card
Memory
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T The 3410 Dual=channel Digital Cscilloscope delivers unrivaied caphure
T H E I NTE’L LlG E N' ' and analysis capabilities for signals up to 150 MHz in frequency. Precision
TEST INSTRUMENT flash ADCs are used to digitize single-shot events at rates up to
100 megasamples/sec (4 gigasamples'sec for repetitive waveforms),
The unit's long 10K acquisition memaories ensure exceliant iming resalu-
tion to reveal the finest signal details on any fime—basa setting. Live,
stored or processed wavetarms can be expanded up to 200 times for max-
imurn Hming accuracy.

Advanced wriggering capabilities which detect gltches, timing violations
ar aven logic patterns, make catching rare or compiex events easy. Wave-
forms and measurements are presented instantly on the screen and can
be transfarrad directly to & wide variety of plotters and printers, archived
anto PCs, or stored an an aptional eradi card memory facility. Additional
firmware packages are available to extend the oscilloscope's processing
capabilities in both time and frequency domains.



FEATURES

High sensitivity — For detecting and monitoring small

signal variations the 9410 offers continuously variable

{and calibrated) sensifivity from 1 mVidiv upto 2.5 W/

div with B=bit vertical resolution. Vertical expansion

and signal processing can also be used o lower the
| sensitivity to an astounding 100 p\/division,

SMART triggering - For stable display and easy ac-

quisition of complex signals, triggering capabilities
| include pre— and posi—triggering, hold—off by time or

event, delay by time orevent, TV, logic (pattern of three
Inputs), stata qualified, time/event gualified, glitch and
time—interval modas.

Automaled measuremanis - Up to fen signal charac-
teristics {risetime, falllims, AME voliage, efe.) can ba
eutomatically calculated on deeplayed, storad, expan-
ded and processed waveforms., High-zpeed
pracessing is used to instantly update resulis with
each naw acquisition. Auto—setup can be usad toiden-
tity and display repetitive wavelorms i under a
gecond.

Signal processing — The 3410's built—in processing
includes  mathematics {(add, subtract and irmvert),
XY display with ratic and multiplication curgor rea
out, and summation averaging (up to 1000 sweaps).
Additional firmware can be installed in the 3410 to al-
low filtering, EXTREMA, complex mathematics and
FFT spectral analysis.

Remaote control = All front=panel controls (inclodi
Cursor positions) are fully programmable over GPI
and R5-232-C interfaces. Waveiorm data and mea-
surements can be fransferred to computers in binary or
ASCI formats or output directly to digital plotters and
printers.

Mass storage — A credit card memary system can be
added 1o the 8410 for an,?jplicatlnns requiring high—
speed data logoing a non=volatile wavelorm
storage. Waveform data can be stored at rates un-
matched in the indusiry onto 128~ or 512-Kbyte
cards,

FUNCTIONAL DESCRIPTION

The 8410 Dualchanne! Digital Oscilloscope is a genaral
purpose instrument which brings precision waveform ac-
quisition and measurement within the reach of enginesrs
working in all areas of electronics. Fealuring a design
that optimizes performance but keaps costto aminimum,
the 8410 can be used in almost any application whare
signal frequencies of up o 150 MHz are monitored

LOW COST WITHOUT COMPROMISE

Seeing fina signal details with accuracy and precisionisa
difficult task for most of teday’s analog and digital ascilio-
ecopas. Inan attemipt to catch transkent signals, an
oscilloscopes use storage tachniques thal ara castly an
cumberzome. The resulls are and the wavalorm
dizpiay is of a very low quality. In contrast, digital oscillo-
scopas offer much better measurement precision, easy
iranzient capture and the possioility of automation.
Theszea benefits, howevear, are usually obtained at a much
higher price. In order o compete with analog oscillo-
scopes,  low-—cost  digiel  insiruments sacrifice
performance by compromising on fealures [sampling
rate, vertical resolution, record length, DC accuracy, sen-
sitivity efc.) that are crucial to good waveform acquisition
and all-round usability. The Model 3410 is the first digital
oscillozcope to offer a low eniry price withoul compromis-
ing on performance.

PRECISION ACQUISITION

The 9410 combines all the key elements [low=noise am-
plification, quality ADCs, long memaries, pracision fimea
base, high sansitivity and outstanding disglay) re-:l,ﬂ.urad
for accurate waveform acguisition. Each channal con-
tains a hnigh-resolution flash ADC which digitizes

transient events at up to 100 megasamples/sec and re-
petitive signals at up to 4 gigasamples/sec, To ensurs
maximum timing accuracy (even for measurements be-
twesn channels), the ADCs are driven simultaneously
with a high-precision time base. Vertical resalution is
B bitz {0.4% of full scale)and can be axtended as high as
12 bits [0.025%) using averaging and filtering tech-
riques. These fegtures are combined with genuine 1 and
2 miltivolt sensitivity sattings and a big, crisp display o let
you sae the finest signal structure.

LONG MEMORIES

Only long memaries give you high-fidelity recording over
extended periods of ime. In fact, on equal time—base sef-
tings, the 9410, with 10K of memary per channel, will
sample waveforms up to 10 imes faster than an oscillo-
scope with only 1K of memary. With impraved timing
resolution on slower time-base settings, users can ana-
lyza waveforms by expanding them up to 200 times!

CATCH THE EVENTS YOU WANT

Two levels ofiriggenng meke catching difficult signals an
easy task for the 9410. The standard frigger functions
such as pra—and post-triggaring, laval, slopa, mada and
coupling are all accessed directly from the front panel
with rotary knobs that make adjustment a pleasure. lcon
frigger graphics show the current selup at a glance, And
just a touch of a bution accessas the SMARTest trigger in
any portable scope.

SMART tripger modes are designed to help track and
monitor complex and rare phenomena. Trigger tech-
niques inch FASTGLITCH mode for triggering on
glitches down to S ngecinwidth, TV mode for NTSC, PAL
and SECAM signals, PATTERN made for fast logic test-
ing. and TIME/EVENT QUALIFIED maode for ranging



Standard Trigger

Sources: CHAM1, CHAMNZ2, EXT, EXTAM0, LINE.
CHAMT, CHAMZ and EXT have independent trigger
circuits allowing stope, coupling and leve! to be set in-
dividually for each source,

Slope: Positive, negative,

Coupling: AG, LF REJ, HF REJ, DC.

Modes:
Auto: Automatically re—arms after each sweaeap. If
na frigoer accurs, one is genarated at an appropri-
ala rala.
Normal: Re—arms after each sweep. Il no trigger
ooours atter a reasonable lergth of hme, tha warm-
ing message “Mo or Siow Triggar” is displayed.
Single (hold): Holds display after a trigger ooours.
Re—arms cniy when the "single” button is pressed
ggain.
Sequence: Stores multiple events in segmented
acquisition memoras.

SMART Trigger
Single=source trigger operational modes:

Hold-off by time: 25 nzec to 20 sec.
Hold—off by events: 0 to 10% avenis.

Width-based trigger modes:

Pulse width < (FASTGLITCH): Triggers on op-
posite slopes of pulsas narrower than a value in
the range 5 nsec to 20 sac

Pulse width >: Triggers on opposite slopes of
pulses wider than a value inthe range 5 nsac to
20 s8¢,

Interval width <: Triggers on similar slopes of
EEEHHIE narawer than a value in the range
10 ngac to 20 zec.

Interval width =: Triggers on similar slapas of
signals wider than a value in the range 25 nsac
to 20 sec.

Multi-source trigger operational modes:

Pattern: Triggers on the logic AND of CHAN1,
CHAMNZ and EXT, whera gach source can be de-
fined as high (H), low (L) or don't care {X). The
trigger can be selected al the beginning (entered)
or at the end (exited) of the specsfied pattarn.

Bi-level: This is a special condition of pattern trig-
ger which allows the 9410 1o nigger on any signal
that exceeds & certain pra-sat high or low trigger
level, The signal must be connected simultanaowes-
Iy o hﬁinpms.Thethird input must be set to don't
care (B

State qualified: Aliows the 410 to trigger on any
source (CHAN1, CHANZ or EXT), while reguiring
that a certain pattern of the ather b inpuls is pres-
ent or absent. In addition, a delay by time or by
number of events can be selectad from the moment
the pattern is valid.

Time/Event qualified: Allows the 5410 ta trigger
an any source (CHAMT, CHANZ or EXT), as scon
as a cartain pattern of the three inputs is amerad or

exited. From the moment of validity, 2 delay can be
defined ir terms of ime ar number of events.

TV: Allows stable tripgering cn TV signals that
comphy with PAL, SECAM or NTSC standards. Se-
lection on Doth kne {up to 1500} and fedd number
[up to 8} i= possible, Active on EXT only.

DISPLAY

CRT: 12.5 x17.5 cm (5= 7 inchas); magnetic deflection;
veotor type.

Resolution: 405E = 4098 poinis.

Real-time clock: Date, hours, minutes, seconds.
Grid: Internally genarated; saparate intensity cantrol for
grid and wavefarms. Single, dual and pulse parameter
measurameant grid maoda.

XY mode: Plots any two sources (CHAN1, CHANZ,
MEMORY Cor D, FUNCTION E or F and EXFAMD A or
B) against one ancther, Operates on live wavefarms with
cursos readout

Hard ¢ 1 Single— or multi-pen digital plotiers as well
as lBM.nﬁ ﬂuiegi.laq. “p Tni:f.let, L:‘ggrdm and EP-
S0M printers can be used 1o maks hard cooles of tha
display. Screen dumps are activated by a front-panal
button or via remote confrol. Supportad plottars include:
the HP 7400 and 7500 series, Philips PM 8151, Graph-
tek FP 5301, and compatitde modetis. Plotting is dome in
peralkel with normzl 2410 operation.

Graphlcs: All waveforms and display information are
presented using wvector (linear) graphics. Expanded
waveforms use LeCroy's DOT-LINEAR graphics that
highlight actual data points-and interpoiate linearly be-
wean them

Menus: Waveform siorage; acquisition parameters,
memul}y status, =avevrecall froni—panel configurations,
SMART trigger; waveform parameters; XY mode;
AS-232-C configuration; hardcopy setup and real-time
clock setup; averaging and arithmetic.

Cursors

Relative tima: Two cursors provide time measurements
with a resolution of £ 0.05% of lull scale for urexpanded
traces, up to 10% of the sampling intarval for expanded
fraces, The corresponding frequency information is alsa
provided.

Relative voltage: Two horizontal bars measure voltage
differences to + 0.2% of full scale,

Absolute time: & cross—-hair marker measuras absoluts
vioitage versus signal ground, as well as thea time relativa
o the irigger.

Absolute voltage: A reference bar measures absolute
voltage with resoect to ground.

Pulse parametars: Two cross—hair cursors are used to
define a ragian of intarest for which pulse parameters will
be calculated automatically.

AUTO-SETUFP

Pressing the auto—setup button automatically scales the
time—Dase, trigger and sensitivity settings to display a
wide range of repatitive input signals.




Type of signals detected: Repetitive signats with ampli-
tudes betwaen 2 mV and 8 V, frequency above 50 Hz
and & duty cycle greater than 0.1%

Auto-setup time: Approximataly 1 sec.

WAVEFORM PROCESSING

Waveiorm processing routines are called and set up via
menus. Theseinclude arithmetic functions (add, subtract
and invert), and summation averaging (up to 1000 sig-
nalsg),

Pulse parameters: Based on ANSVIEEE Sid 1B1=1377
“Standard on Pulsa Measurement and Analysis by Ob-
jective Technigues". The terminglogy is derved from
IEEE 3id 184-1877 “Standard Pulse Terms and Defini-
tions"

Automatic measurements determine:

aximLum Fearod
Minimum Ful=a width
Mean Higetime
Standard deviation Falkime
AMS Catay

Sources: CHAM1, CHANZ, MEMORY T or D, FUNC-
TION E or F, EXPAND A or B. Cursars define the
measurement zone, When mare than ane pulse is pres-
ent in the measurement zone, averaged resufts for
period, width, risetime and falttime are prasentad
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REMOTE CONTROL

Froni-panel controls, including variable gain, offset, po-
sion contrakts and cursors, as well as all internal
functicns are programmakbie.

R5-232-C port: For computar/terminal control or plotter
connection. Asynchronous up fa 19200 baud.

GPIB port: (| EEE—488). Configured as lalker/listener for
computer confrol and fast data transter (up to 380 kbyles’
sec). Address switches on rear panal. Command syniax
and data tormats follow IEEE-488.2 standards.
Localiremaote: Remate cantrol can be interrupted for lo-
cal (manual) contral &t any time (except when in remote
contral with the lock-out state setected) by pushing a but-
ton on the front panel.

PRHOBES

Model: Two S4XX-P0 (x10,10 MQ /' 15 pF) probes
supplied

Probe calibration: 1 kHz square wava, 1 V p-p.

Probe power: Two rear—panel power outiets for use
with active probes provide £ 15V, + 5V DO

Auto—-calibration ensures specified DC and time
ACCUracy.

GENERAL

Temperature: 5 ta 40° C (41 to 104° F) rated; D 1o
50° C (32 1o 122° F) operating.

Humidity: < 80%%..

Power Required: 110 or 220 V AC, 45 o 440 Hz,
150 W,

Baltery Backup: Lithium batteries maintain front-pa-
natl settings for 2 years.

Dimensions: (HWD) 192 = 37 = 485 em, {7 1/2 =
14 12 18 1,2 inches).

Woelght: 13.5 kg (30 Ib) net, 19 kg (42 b) shipping
Warranty: 2 years

The TV ingger dliows selechon of Dol ing and Rsid numiber an PAL,
SECAM ar NTEC signals

The gotiona WFDE Specinyn Analysis Firmiwans alows he 84700
computaa TNO—00i FET i less inan g Seoond. The pisfurs abowe
ShowsE 5 moduiahed Sonal (Tap race) analyzed i freguensy oo
ma. Side iphes 195 KHr from e fundamemntz! freguercy dra
clgardy wisible on the Doltom frace.



applications or tracking fiming violations. Othar trigger
features include HOLD-OFF by time or number of
events, BI-LEVEL and INTERVAL modes of operation.

REMOTE CONTROL AND
MASS STORAGE

High-speed GPIB, on-board processing and cradit card
etorage facilities all add up fo make the 9410 an ideal in-
strumeni for automated testing applications. For remote

SPECIFICATIONS

control, the 9410 offers both RE-232-C and GPIB inter-
faces. All froni-pansl controls and Internal precessing
functions can ba controfled. For applications where
throughput (s crilical, the 9410's GPIB interface can ba
used o transtér hundreds of wavetorms per second. Ac-
guisition rates that mosl digital oscilloscopes cannot
even match internatly! The optional credit card system s
ideal for applications reguinng non—volatile storage or for
figld work. Lp to 51 2K of information (waveforms or panel
sattings) can be stored on a single card.

VERTICAL ANALOG SECTION
Bandwidth (- 3 dB):
@ 50 8: DC 1o 150 MMz for 5 mVidiv to 2.5 Vidiv

DC 10125 MHz far 1 mVidiv o 5 midiv
@ 1 ML DC 1o 125 MHz at probe (34XX-P01) tip.
Inpul impadance: 1 M/ 25 pF and 50 0 + 1%.
Channels: Two Indepandent channels; standard BNC
connactor inputs.
Sensitivity range: 1 m\/div to 2.5 Vidiv; confinuously
variable up ta 2.5 times the fixed setting. Fixed set-
tings range from 1 mYidivio 2 Vidiviina 1, 2, 5
sequence), Sensiivity can be extended to 25 Yidiv
using a D010 High Impedance divider connected 10
the input BNLs.
Vertical expansion: Up fo 5 times (with averaging, upto
10 times or 100 u\/div sensitivity).
Scale factors: Probe attenuation lactors of =7, =10,
=100, =10} and =10000 may be selected and are
remotely pragrammable.
Ofiset: £12 timeas the fixed sensitivity setting in 0.02
division increments up to +12 V max.; £24 div @ Sm\V/
div, £ 80 div & 2 mVidiv; £ 120 div @ 1 mVidiv,
DC accuracy: 1 2% full scale for = 5 myidiv,;

£ 3% far < 5 mV/div.

Bandwidth limiter: 15 MHz (= 3 dB) typical.

Max Input voltege: 250V ({DC + paak AC = 10 kM=) ai
1 MO, £5V DC (500 mW) or 5V AMS at 50 £

VERTICAL DIGITAL SECTION

ADCs: One par channel, B=bit flash.
Conversion rate: Up to 100 magasamples/sac for

transieniz, up fo 4 gigasamplas/sac for repetitive sig-
nals, simulfanaeously on both channals,

Aperiure uncertainty: £10 peec.

Acquisition memories, Channels 1 and 2: Memaories
of 10 kilowards par channel can be sagmented into 2,
5, 10, 20 or 50 blocks.

Reference memories, C and D: 10K, 16-bit word ma-
mories  which slore one uired or processed
waveform, or up to 50 segmarm wavetorms.
Function memories, E and F: Twa 10K, 16-hit word
memaories for waveform procassing.

Peak and gliich detection

KMinimum and maximum peaks, as fast as 0.01%: of the
record length {minirnum 10 nsec), are capiured and dis-
played with 100% probability.

Using LeCroys new FASTGLITCH trigger technique
{see rigger section balow), glilches laster than 5 nsee
can be delected on all ime—base settings.

HORIZUNTAL SECTION
Time Base

Range: 2 nsec/div 1o 1000 sec/div.
Clock accuracy: = = 0.01%.
Interpolator resolution: 5 pzac.
Trigger=time accuracy: 20 psac RMS.

Acquisition Modes

Random Interleaved Sampling (RIS) tor repatitive sig-
nalz from 2 nsec'div 1o 5 psacidiv.

Single shot for ransient signale and repetitive signals
from 50 nsecidiv to 200 mzec/div,

Roll for slowly—changing signals from 500 msec/div 1o
1000 secidiv,

Sequence mode divides the acquisition memory inla 2,
3, 10, 20 or 50 segmeants,

Horizontal expansion: CUAL Z00M mode allows two
ditferent signals or fwo different sections of the same sig-
nal to e expandad up o 200 tmes,

Trigger

Pre-trigger recording: Adjustable in 0.2% increments
to 100% of full seale (grid width).

Post-trigger delay: Adjustable in 0.02 division incre-
menis up to 10,000 divisions.,

External trigger Input: 1 MQ, < 25 pF. 250 V max.
(DG + peak AC = 10 kHz).

External trigger range: + 20 V.

Rate: Up to 200 MHz.

Timing: Trigger timing {date and time) ig listed in the
memory status manu. The timing of subsaquant triggers
insequence meas s measured with 0.1 sec absolute res-

oluticn, or nanosacond resolution relative fo the time of
the first trigger.



ORDERING INFORMATION
Oscilloscope and Options

Code Description

5410 Digital Oscilloscops

B410WPO1 Waratorm Procassing

B410WPD2 FFT Processing
Oscilloscope Accessories
OM9410 Oiparatar's Manual

4 10-FC Front Cover

S410-MC0OT  Card Aeader + 128K Memary Card
1-MCo2 128K Mamary Card

41004 512K Mamaory Cand

CABDD Camara (using Polarokd Him} and Hood.

CADDgR Camera Adepier [35 mm) with Hood
Oscilioscope Accessories (cont'd)

DCHEPE-2 2—mabar GPIB Cable
OPooa Dig=al Plottar, 8—pan A4 size
DPEa03 Epsan Prirbar

S39001 High Voltage Pratecter
OGaa01 Cagilioscope Cart

Q4 ¥=P01 10:1 Dacilloseape Probe
Pa011 10:11:1 Qecilioscope Probe
P00 100:1 Osoilioscops Probe
RAME450 Fackmount

TCHMA Tranait Casa

TCooo2 Carrying Bap

US SALES OFFICES

800-5-LeCroy (1-800-553-2769):
automatically connects you to your local sales office.

WORLDWIDE

&roganiia: Seanch SA [01) 3945383

Australis: Boienbific Devieas Ply, Lid., (03] 5723622
Austria: Deeatron GmbH, (05316 391304

Bensbuz: LeCrmoy BLY, (0031) 4802-85335

Ermzil; A Sanios, (D21 233 5590

Cannda: Fayorics, W. Onlaria, [418) 7381630
Dpnmark: Luironic, [(42] 450 T84

Eastarn Evrope: Elncn GmbH, Vierne, 222 512 1751
Fintand: Labironic O, (80) B4T 144

France: LeCroy Sad |1} 60073637

Germany: LaGroy GmbH, (D8221) B100T

Greaps: Hellenic 5H Lid,, {07} 721 1140

Ingia: Elecironic Em,, (0E2) 4137036

ierael: Ammao. (03) 453157

Hely; LeCrey Sxl, Aoma [06) 327.02.02 or 337.31.48
Milzne (02 2040-E534

dapamt LeCray Japan, Tokyo (0081) .3 375 9400

Cisaka |0081) 6 330 0961

Kores: Samduk Scienca & fnd., Lid., (02) 468 0481

Meviro: Nuclesalectranica S, (05) 5583 6043

flew Eealand: E.C, Gowgh Lid., (03) TRE—T40

Horsmy: Aventec A5 (03) G30520

Faklzten: Elacironuclear Gonp, {021) 418067

Portugal; M.T. Brandao, Lia., (02] 815580

Singapore: Sing, Slecir. end Eng. Lid (B5) 4B1-R848

South Africa: Wastplax Test & Meas., (011) TE7 0473

Szain: Tampel 54, (03] 3254278

Ewitrarinnd; LeCroy S.A, ([064) 51 91 81

Swedan: MEE AB, (0764) 68100

Talwan: Topward ELInst., Lid,, (0] 601 8301

Thailand: Maasunetronis Lid,, ((2) 374 2515

Uniied Kingdom: LeCroy Lid. (0235} 533114

LeCROY CORPORATE HEADQUAFRTERS

700 Chestnut Ridge Road
Phane: {814} 425-2000
TWX: (710) 577-2832
Fax: (914) 425-8067

LeCroy

Innovators in Instrumantation

Chestnut Ridge, NY 109778400

LeCHOY EUROPEAN HEADQUAFRTERS

2, ug du Pré=de-ta~-Foniaine
PO Box 341
:_ 217 Mmlrén‘lza;?_:'aga_;a_ Bwitzerland
slaphona: i -1
Telex: 41 20 58
Fax: {022) 782-538-15 |

() Decamsbar 1951, LaCroy s the mgsimed wacemark & LaCnry Corsamsion A rights reserd. InfurTraies, in ik pobication sipermedes Bl sarbe: venions. Specioalions
Subfhel to charge wito] notios.




