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-Section ¥ General Informatio

SECTION - 1 GENERAL INFORMATION

1.1

1.2

1.3

1.4

Initiai Inspection

It is recommended that the shipment be thoroughly inspected immediately upon delivery
to the purchaser. All material in the container should be checked against the enclosed
Packing List. LeCroy cannot accept responsibility for shortages in comparison with the
Packing List uniess notified promptly. If the shipment is damaged in any way, piease
contact the Customer Service Department or local field office immediately.

Warranty

LeCroy warrants its oscilloscope products to operate within specifications under normal
use for a period of three vears from date of shipment. Spares, replacement parts and -
repairs are warranted for 90 days. The instrument's firmware is thoroughly tested and
thought to be functional, but is supplied "as is" with no warranty of any kind covering
detailed performance. Products not manufactured by LeCroy are covered solely by the
warranty of the original equipment manufacturer.

In exercising this warranty, LeCroy will repair or, at its option, replace any product
returned to the Customer Service Department or an authorized service facility within the
warranty period, provided that the warrantor's examination discloses that the product is
defective due to workmanship or materials and that the defect has not been caused by
misuse, neglect, accident or abnormal conditions or operation.

LeCroy will return all in-warranty products with transportation prepaid.

This warranty is in lieu of all other warranties, expressed or implied, including but

not limited to any implied warranty of merchantability, fitness, or adequacy for any
particular purpose or use. LeCroy shall not be liable for any special, incidental, or
consequential damages, whether in contract or otherwise.

-Product Assistance

Answers to questions concerning installation, calibration, and use of LeCroy equipment
are available from the Customer Service Department, 700 Chestnut Ridge Road, Chestnut
Ridge, New York 10977-6499, U.S.A.; tel: (914) 578-6060, or 6061, and 2 rue du Pré-
de-la-Fontaine, 1217 Meyrin 1, Geneva, Switzerland, tel : (41) 22.719.21.11, or your
local field engineering office.

Addresses

Corporate Headquarters . European Headquarters

LECROY CORPORATION - LECROY SA I
700 CHESTNUT RIDGE ROAD 2, CHEMIN PRE-DE-LAFONTAINE
CHESTNUT RIDGE, NY 10977-6499 CH-1217 MEYRIN 1 GENEVA
USA. SWITZERLAND

TEL: (914) 425-2000 578-6060 or 6061 TEL: 41 (22) 719-21-11

FAX: (914) 425-8967 FAX: 41(22) 782-39-15

Page 1-1



Section 1 General Information

Europe

LECROY GMBH
MANNHEIMERSTRASSE 177
POSTFACH 103767

D-6900 HEIDELBERG GERMANY
TEL: 49.6221.831001

FAX: 49.6221.834655

LECROY SARL

I, AVENUE DE ATLANTIQUE
LES ULIS 91976 COURTABOEUF
FRANCE

TEL: 33.1.69.18.83.20
FAX:33.1.69.07.40.42

ESSA :
EUIPOS Y SISTEMAS SA
APOLONIO MORALES 13-B
E-28036 MADRID

TEL: 34.1.359.0088

FAX: 34.1.359.0298

DEWETRON ELEKTRONISCHE
MESSGERAETE Ges.M.B.H,
FOELLINGERSTRASSE 9E

8044 GRAZ AUSTRIA

TEL: 43.316.391.804

FAX: 43.316.391.052

ORBIS OY

VANHA KAARELANTIE 9
01610 VANTAA

FINLAND

TEL: 358.0.566.4066

FAX: 358.0.531.604

AVANTEC
TVETENVEIEN 6
0661 OSLO NORWAY
TEL: 472.63.05.20
FAX: 472.65.84.14

[\
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LECROY LTD

28 BLACKLANDS WAY
ABINGDON, OXON OX14 1DY
GREAT BRITAIN

TEL: 44.23.553.31.14
FAX:44.23.552.87.96

LECROY SA
LENZHARDWEG 43
5702 NIERDENLENZ
SWITZERLAND
TEL: 41.62.885.80.50
FAX: 41.62.885.80.55

M.T. BRANDAO, LDA
RUA DO QUANZA, 150
4000 PORTO
PORTUGAL

TEL: 351.2.830.2709
FAX:351.2.830.2710

LUTRONIC APS
NAVERLAND 2
2600 GLOSTRUP
DENMARK

TEL: 45.4342.9764
FAX: 45.4342.9765

HELLENIC SCIENTIFIC REP., L'TD
11 VRASSIDA STREET

115 28 ATHENS

GREECE

TEL: 306.1.721.1140 or 721.3154
FAX:30.1.724.1374

ABB NERA A/S
KOKSTADVEGEN 23
KOKSTAD BERGEN NORWAY
TEL: 351.2.815.680

FAX: 351.2.815.630
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Europe

MEASUREMENT SYSTEMS SCANDINAVIA AB
P.O. BOX 393 FORETAGSALLEN 12, HUS 5 BV

184 24 AKERSBERGA SWEDEN
TEL: 46.8.540.68100
FAX: 46.8.540.66536

Eastern Eurcpe

ELSINCO GMBH
ROTENMUHLGASSE 11
1120 VIENNA

AUSTRIA

TEL: 43.222.812.1751

FAX:43.222.812.2329

Asia
LECROY JAPAN CORPORATION
ESAKA SANSHO BLDG - 3RD FLOOR
16-3, 3-CHOME

TARUMICHO, SUITA CITY

OSAKA 564 JAPAN

TEL: 816.330.0961

FAX: 816.330.8096

SCIENTIFIC DEVICES AUSTRALIA
2 JACKS ROAD

SOUTH OAKLEIGH, VICTORIA
AUSTRALIA

TEL: 61.3579.3622

FAX: 61.3579.0971

E.C. GOUGH, LTD

245 ST.ASAPH STREET

P.O.BOX 22073

CHRISTCHURCH NEW ZEALAND

TEL: 64.3.3798.740
FAX: 64.3.3796.776

SINGAPORE ELECTRONICS

AND ENGINEERING, LTD
24 ANG MO KIO STREET, 65
SINGAPORE 2056

TEL: 65.480.7783

FAX: 65.481.4272

Page 1-3

Mideast

AMMO

9, HARUGEI MALKHUT

RAMAT HACHAYAL. P.O BOX 13132,
61131 TEL AVIVISRAEL

TEL: 972.3.6478740

FAX: 972.3.6478771

LECROY JAPAN CORPORATION
ZAIKEN BL.DG 6TH FLOOR

19-3, 2-CHOME

SASAZUKA, SHIBUYA-KU -
TOKYO 151 JAPAN

TEL: 813.3376-9400

FAX: 813.3376.9587

TATA-HONEYWELL
35-A/8 & 9 HADAPSPAR
INDUSTRIAL ESTATE
PUNE 411 013 INDIA
TEL: 91.212.670445
FAX: 91.212.672205

ELECTRO TECH CORPORATION
ISTFLOOR, 16 KAZI CHAMBERS
BAHADURSHAH ZAFAR ROAD
KARACHI-74800 PAKISTAN

TEL: 92.21.493-8087
FAX: 92.21.493-7749

ABEX ENGINEERING PTE. LTD. -

37 KALLANG PUDDING ROAD 08-08
TONG LEE BUILDING BLOCK B
SINGAPORE 1334

TEL: 8412818

FAX: 8415988
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Asia

LECOLN TECHNOLOGY CO.,LTD.
4F-1,NO. 214, SEC.}

HO PING E ROAD

TAIPEI TAIWAN R.O.C.

TEL: 886.2.365.0612

FAX: 886.2.367.1792

SCHMIDT ELECTRONICS LTD
18 F, GREAT EAGLE CENTRE
23 HARBOUR ROAD WANCHAI
HONG KONG

TEL: 852.2507.0222

FAX: 852.2827.5656

P.T. DWI TUNGGAL JAYA SAKTI
WISMA RAJAWALL, 14TH FLOOR
JL JENDRAL SUDIRMAN

34 JAKARTA 10220INDONESIA
TEL: 62.21.570.4563
FAX:6221.583.218

North America

ALLAN CRAWFORD LTD

5835 COOPERS AV, MISSISSAUGA
ONTARIO L4Z 1Y2, CANADA

TEL: 416 890.2010

FAX: 416 §90.1959

South America

SEARCH SA :
VIAMONTE 1716 - PISO 7
1055 CAPITAL FEDERAL
ARGENTINA

TEL: 54.1.46.6156

FAX: 5413948374

Central America

NUCLEOELECTRONICA, SA
CALZ. LAS AGUILAS 101
DELEGATCION ALVARO OBREGON
01710 MEXICO, 20, d.f.

MEXICO

TEL: 52.5593.604

FAX: 52.5593.6021

Page 1-4

MEASURETRONIX

2102/31 RAMKAMHANG ROAD
BANGKOK 10240

THAILAND _

TEL: 66.2.375.2733-4

FAX: 66.2.374.9965

WOOIOO0 HI-TECH CORP.
DONGHYUN BLDG.

102-4 MOONJUNG-DONG,
SONGPA-KU SEOUL 138-200 KOREA
TEL: 82.2.449.5472

FAX: 82.2.449.5475

ATP-HI-TEK

ALAMEDA AMAZONAS
422 ALPHAVILLE 06454-030
BARUE], SP BRAZIL

TEL: 55.11.421.5477
FAX:5511.421.5032

WESTPLEX LTD

TUSCANY HOUSE

376 OAK AVENUE
RANDBURG 2194

REPUBLIC OF SOUTH AFRICA
TEL:27.11.787.0473

FAX: 27.11.787.0237
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1.6

1.7

1.8

Maintenance Agreements

LeCroy offers a selection of customer support services. Maintenance agreements
provide extended warranty and allow the customer to budget maintenance costs after
the initial three years warranty has expired. Other services such as installation, training,
enhancements and on-site repair are available through specific Supplemental Support
Agreements.

Documentation Discrepancies

LeCroy is committed to providing state-of-the-art instrumentation and is continuaily
refining and improving the performance of its products. While physical modifications
can be implemented quite rapidly, the corrected documentation frequently requires
more time to produce. Consequently, this manual may not agree in every detail with the
accompanying product. There may be small discrepancies in the values of components
for the purposes of pulse shape, timing, offset, etc., and, occasionally, minor logic
changes. Where any such inconsistencies exist, please be assured that the unit is correct
and incorporates the most up-to-date circuitry. In a similar way the firmware may
undergo revision when the instrument is serviced. Should this be the case, manual
updates will be made available as necessary.

Service Procedure

Products requiring maintenance should be returned to the Customer Service Department
or authorized service facility. LeCroy will repair or replace any product under warranty at
no charge. The purchaser is only responsible for one way transportation charges.

For all LeCroy products in need of repair after the warranty period, the customer must
provide a Purchase Order Number before repairs can be initiated. The customer will be
billed for parts and labor for the repair, as weli as for shipping.

Return Procedure

To determine your nearest authorized service facility, contact the Customer Service
Department or your field office. All products returned for repair should be :dem:ﬁed by
the model and serial numbers and include a description of the defect or failure, name
and phone number of the user, and, in the case of products returned to the factory, a
Return Authorization Number (RAN).

The RAN may be obtained by contacting the customer service department in New York,
tel: (914)578-6060, or 6061 ; in Geneva, tel: (41)22/719.21.11, or your nearest sales
office. Return shipment should be made prepaid. LeCroy will not accept C.0.D. or
Collect Return Shipments. Air-freight is generally recommended. The oscilioscope should
be packed with the protective cover in place. Wherever possible, the original shipping
carton should be used. If a substitute carton is used, it should be rigid and be packed

such that the product is surrounded with a minimum of four inches of excelsior or

similar shock-absorbing material. In addressing the shipment, it is important that the
Return Authorization Number be displayed on the outside of the contamer to ensure its
prompt routing to the proper department within LeCroy.

Page 1-5
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1.9 Safety Precautions
The following servicing instructions are for use by qualified personnel only. Do not
perform any servicing other than contained in service instructions. Refer to procedures
prior to performing any service. '
Exercise extreme safety when testing high energy power circuits. Always tumn the
power OFF, disconnect the power cord, discharge the cathode ray tube and all capacitors

before disassembling the instrument.

The W A R N I N G symbol used in this manual indicates dangers that could result in
personal injury.

The C A U T IO N symbol used in this manual identify conditions or practices that
could damage the instrument.

1.10 Antistatic Precautions
CAUTION
Any static charge that builds on your person or clothing may be sufficient to destroy
CMOS components, integrated circuits.
In order to avoid possible damage, the usual precautions against static electricity are

required.

- Handle the boards in antistatic boxes or containers with foam specially designed to
prevent static build-up.

- Ground yourself with a suitable wrist strap.

- Disassembly the instrument at a properly grounded work station equipped with
antistatic mat.

- When handling the boards, do not touch the pins.

- Stock the boards in antistatic bags.

Page -6
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2

SPECIFICATIONS

9374/M/L & 9374TM Digital Oscilloscopes
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Section 2 Specifications

9370 Series Digital Oscilloscopes
1 GHz Bandwidth, 2 GS/s

_LeCroy

innovators in instrumentation

Main Features

Up to 8M-point record length

8-bit vertical resolution, 11-bit with
ERES optien

Two- and four-channel versions

Hara Disk (PCMC%A Ill}, Memory
Card and DOS-compatible Floppy
Disk options

Innovative Peak Detect

Glitch, Pattern, Qualified, Interval,
Dropout and TV triggers

M Fully programmabie via GPIB and
RS-232-C

Internal graphics printer option
Automatic PASS/FAIL testing

B Advanced signal processing

1 GHz Bandwidth

The 9370 series digital storage oscillo-
scope opens up new horizons for
engineers and scientists at the leading
edge of technological developments.
With 1 GHz bandwidth and long acquisi-
tion memories, it is now possible to
reveal previously hidden waveform
getails. Narrow gliiches are more accu-
rately defined; risetime measuremenis
below 1 nanosecond are more precise;
and high-frequency content, filtered out
in lower bandwidth systems, is retained,
thereby preserving signal amplitudes and
overail signal integrity.

2 GS/s Sample Rate

The 2- and 4-channel models of the
9370 series sample simultaneously on alt
channéis at 500 MS/s. Thus, they are
ideat for demanding high speed applica-
tions. In addition, two channels can be
gombinad io provide a sampie rate of

1 GS/s. The 9374 provides 2 GS/s in
singte channel mode. Finer horizontal
resolution and accuracy are guaranteed
by high sample rates. This is especially
critical in digitat design where unpredict-
able circuit behavior has to be identified
and analyzed in detail to be fully under-
stood. Together with this excellent
singie-shot performance the 9370 series
also provides a sample raie equivalent to
10 GS/s for repetitive signals.

Page 2-2

8M Point Acquisition Memory
Channel memory lengths of 50k, 250k,
500k and 2M are available on the 8370
series 2- and 4-channei DS0s. The
memory power is revealed when the user
seeks to sample at the highest speed
over many timebase settings. Short
memory D80s may boast a high sample
rate tor short waveforms, but only a long
memory oscilloscope can deliver high
sample rates for long wavetorms, To
exploit this capabitity to its fullest the
L.eCroy 3370 series combines its channel
aequisition memaries to give the user up
to 8 million sample points, thereby provid-
ing the waveform detail required on iong
and compiex signals

The combined capabilities of the 8370
series place it in the-forefront 0t DSO
capability.



Features and Benefits

WIDE BANDWIDTH _

1 GHz bandwidth results in greater accu-
racy of amplitude measurements for high
frequency signals and true representa-
tion of high speed digiatl signals.

HIGH SAMPLE RATES

Sample rates of 500 MS/s, 1 GS/5 and

2 G5/s provide greater waveform fidelity,
exceflent zoom detail. protection against
aliasing, better time resciution and wider
frequency spectrum.

CHANNEL INTERLEAVING

Memory length is extended by combining
the acguisition memories of multiple
channets for both continuous or seg-
mented waveform recording. Combining
channels yields higher sample rates.

ADVANCED PEAK DETECT SYSTEM
The 9370 series offers an innovative peak
detect capture mode. This captures fast
glitches or other signal details that might
have been missed due to undersamplirg
by running the ADC's at a high sampiing
rate even on siow time bases. Atthe
same time the scope also stores the un-
derlying data to ensure no loss of time
precision - uniike other peak detect sys-
tems.

SMART TRIGGER SYSTEM

SMART Trigger functions including
Glitch, Pattern, Dropout, State- or Edge
Qualified triggers are available,

Pre- and Post-trigger delay are fully vari-
able, Time and Events Holdoff are aiso
included.

The Smart Trigger system allows the
scope to trigger on a large variety of sig-
nal types, specific signal characteristics
and suspect behaviors.

ProBus™ HIGH PERFORMANCE
PROBE INTERFACE

The proprietary ProBus interface is sup-
plied as standard on aft 93XX family
models. It provides a probe interconnec-
tion architecture to support the most
demanding circuit probing requirements,
both now and in the future.

The ProBus interface allows automatic
detection of the attached probe as well as
complete control, sefup and calibration at
the probe tip. The probe is no ionger an
accessory, but an integral part of the mea-
surement soiution, with ease of setup and
probe-tip measurement accuracy guaran-
teed. '

The ProBus interface supports a rapidly
growing range of high-performance and
custom probe solutions including high-

bandwidth, low-circuit load FET probes,

HIGH RESOLUTION DISPLAY AND
EXCELLENT USER INTERFACE

A large high resolution CRT dispiay sup-
poris unclutiered presentation of
waveform data, information and controt
menus. Live waveforms can be viewed
with up to three expansion regions show-
ing ail of the signai details,

The powerful processing capability pro-
vides a responsive feel even when
extensive processing is being carried
out. A proven multi-knob control panel
combined with an intuitive menu system
provide rapid access io the instrument's
powerful capabilities.

PERSISTENCE AND XY DISPLAY
MODES

Persistence: Sample points are dis-
played so that they accumulate on the
screen over many acquisitions, “Eye dia-
grams” and "Constellation displays” can
be achieved using this display mode. XY
mode plots any two sources against one
another.

WAVEFORM PROCESSING AND
MEASUREMENT SYSTEM

Pass/Fail Testing and Waveform Limit
Testing (Masks) can be performed. Mea-
surements include Pulse Parameters,
Statistics and Arithmetic functions. Any
failure can cause preprogrammed ac-
tions such as Hardcopy, Save, GPIB
Service Request, Puise Qut or Beep.,

OPTIONAL WAVEFORM MATH
PACKAGE - WPO1~

Option WPQ1 provides Summed and
Continuous Averaging, Waveform Math
Functions, Extrema and Enhanced
Hesclution Modes.

Functions can be chained together,
allowing complex computations. Wave-
form operations can be performed on live,
stored, processed or expanded wave-
forms. The package is fully programmable
over GPIB or RS-232-C, WP01 extends
the processing capabilities of the 9370
and reduces the need for external com-

puters and controllers for processing.

OPTIONAL SPECTRAL ANALYSIS
PACKAGE - WpQ2*

Option WPO2 provides comprehensive
Spectral Analysis capabilities, permitting
the system designer to identify character-
istics which may not be apparent in the

Page 2-3

time domain, WP02 provides a wide se-
lecticn of windowing functions, as well as
averaging in the frequency domain.
Spectral analysis can be performed on
repetitive and single events. Users can
obtain time and frequency values simui-
taneously and compare phasas of the
various frequency components with each
other.

OPTIONAL STATISTICAL ANALYSIS
PACKAGE - WP03

Option WPO03 provides extensive statisti-
cal analysis capabilities. Detailed analysis
can easily be performed on difficult 1o
measure waveform phenomena such as
amplitude fluctuation and timing jitter. Live
histogram displays represent the statistical .
distribution of selected waveform param- -
eter measurements. Statistical information
can be exiracted directly from the histo-
grams using automatic statistical
measurements including max, min,
average, median, std deviation, ete.

MAGNETIC MEDIA MEASUREMENTS
The DDM/PRML. disk drive firmware
options provide a unique infegrated tool
for those developing and testing high-
density storage media.

DOS COMPATIBLE MASS STORAGE
OPTIONS*

The 8370 series offers 131MB remov-
able hard disk (PCMCIA I}, high speed
memory card (PCMCIA i) and 3.5”

1.44 MB floppy disk. Traces, setups,
screen graphics and Pass/Fail templates
can be stored as DOS files and thus
read directly by a PC for easy integration
into reports. '

PRINTING FACILITIES*

An optional internai thermal graphics
printer produces full resclution screen
dumps in under 10 seconds. The unigue
‘Strip-Chart format expands the horizontat
axis up to 2 meters per division for viewing
fine waveform detait within iong memory
acguisitions, ' .

A wide range of printer/piotier formats
support external hardcopy via the stan-
dard GPIB, RS-232-C or optional
Centronics interfaces.

REMOTE PROGRAMMING CAPABILITY
Remote programming capability enables
DSO control from PC and easy fransfer of
data for further analysis. The full com-
mand set is available via remote control.

Section 2 Specifications
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9370 Series Spebiﬁcations

ACQUISITION SYSTEM
Bandwidth (-3 dB):
@ 50 - DCio 1 GHz
10 mV/div and above
@ 1 MQ DC: DC to 500 MHz typ. at probe tip,
with PPOCS suppiied standard.
1 GHz FET probe optional.
No. of Channeis: 4 (9374) or 2 (9370}
No. of Digitizers: 4 {9374) or 2 (3370)
Maximum Sample Rate and Acquisition
Memories: See table balow.
Sensitivity:
2 mV/div to 1 V/div, 5002, fully variabie
2 mV/div to 10 Vidiv, 1MQ, fuilly variable.
Scaie factors: A wide choice of probe
attenuation factors are selectable.
Oftset Range:

2.00 - 4.99 mV/div: =400 mV

5.00 - 98 mv/div: =tV

0.1 - 1.0 Vidiv: =10V

1.0 - 10V/div: = 100 V (1M£2 only}

DC Accuracy: Typically 1%.
Vertical Resolution: 8 bits.
Bandwidth Limiter: 25 MHz, 200 MHz.
input Coupling: AC, DC, GND.
input Impedance: 1 MCQ/15 pF or 80 Q2 +1%.
Max Input:

T MQ: 400 V (DC+ peak AC <10 kHz)

50 0 =5V DC (500 mWior 5 V RMS

TIME BASE SYSTEM

Timebases: Main and up to 4 Zoom Traces.
Time/Div Range: 1 ns/div to 1,000 s/div.
Clock Accuracy: <10 ppm

Interpolator resolution: 10 ps

Roll Mode: Ranges 500 ms to 1,000 s/div.
For > 50k points: 10 s to 1,000 s/div.
External Clock: <100 MHz on EXT input with
ECL, TTL or zero crossing levels, Cptionai
50 MMz to 50C MHz rear panel fixed frequency
clock input,

External Reference: Optional 10 MHz rear-
pane! Input.

TRIGGERING SYSTEM

Trigger Modes: Normai, Auto, Single, Stop.
Trigger Sources: CH1, CH2, Line, Ext,
Ext10 (8374: CH3, CH4). Slope, Level ang
Coupling for each source can be set indepen-
dently.

Slope: Positive, Negative.

Coupting: AC. DC, HF, LFREJ, HFRE.
Pre-trigger recording: 0 1o 100% of full scaie
{acjustable in 1% increments).

Post-trigger delay: 0 to 10,000 divisions
{adjustable in 0.1 div incrementg),

Holdoff by time: 10ns 020 5,

Holdoff by events: § to 99,999,999 events.
Internatl Trigger Range: =5 div.

EXT Trigger Max input:

1 MOJAS pF: 400 V (DC + peak AC <10 kiMz)
50 2 x1%: 25 V DC (500 mW) or 8 V RMS
EXT Trigger Range: 205 V (=5 V with Ext/10)
Trigger Timing: Trigger Date and Time are
listed in the Memory Stafus Menu.

Trigger Comparator: Optional ECL rear
panel output.

SMART TRIGGER TYPES

Pattern: Trigger on the logic AND of 5 inpuls -
CH1, CH2, CH3, CH4, and EXT Trigger,

(9370: 3 inputs - CH1, CH2, EXT) where each
source can be defined as High, Low or Don't
Care. The Trigger can be defined as the
beginning or end of the specified pattern.
Signal or Pattern Width: Trigger on width
between two limits selectable from < 2.5ns 1o
20s. Will typically trigger on glitches 1ns
wide. : :

Signal or Pattern Interval: Trigger on interval
between two fimits selectable from 10ns to
20s ‘

Dropout: Trigger if the input signal drops ous
for longer than & ime-out from 25ns to 20s.
State/Edge Qualified: Trigger on any source

X Memory per Channel
Channel U Maximum Active Ghannel
hannel Use Sample rate e3vg 9370/ 9370L ive Channels
9374 8374M 93747 9374L
All 500 MS/s 5Ok 250k 00k oM Al
Peak Detect OFF ’
Fatrad 9370 CH1
Peak Detect OFF 1G5 o0k 500k M M 9a74: CH2 & CH3
Fatred + PPO93 . One {PPOY3 input)
Peak Detect OFF 2 GSis 200k M aM M 9374 models aniy
Af 100 MS/s data « 25Kk data + 100k data + | 250k data + ¢ 1M data + All
Peak Datect ON | 400 MS/s peak 25k peaks 100k peaks | 250k peaks | 1M peaks 2.5 ns Peak Detact
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only if a given state {or transition) has ocourred
on another sousce. The delay between these
events can be defined as a number of evenis
on the trigger channe! or as a time interval,
TV: Aliows selection of both fine {up to 1500)
and field number (up io 8) for PAL, SECAM,
NTSC or nonstandard video.

ACQUISITION MODES

Random interleaved Sampling (RIS):

For repetitive signals from 1 ns/div to 8 us/div.
Singtle shot: For transient and repetitive
signals from 10 ns/div (all channeis active).
Peak detect: Captures and displays 2.5 ns
giitches or other high-speed evenis,
Sequence: Stores muitiple events in seg-
mented acqguisition memories,

Number of segments available:

9370-9374 2-200
9370M-9374M 2-500
9370L-8374L-9374TM  2-2,000

Max. Dead Time between segmenis: 100 us

DISPLAY

Waveform style: Vectors connect the ingi-
vidual sample points, which are highlighted as
dots. Vectors may be switched off,

CRT: 12.5x17.5 cm (9" diagonal) raster.
Hesolution: 810 x 696 peints.

Modes: Normal, X-Y, Variable or infinite
Persistence.

Real-time Clock: Date, hours, minutes,
seconds.

Graticules: internally generated; separate
intensity conirol for grids and waveforms.
Grids: 1, 2 or 4 grids.

Formats: YT, XY, and both iogether. _
Vertical Zoom: Up to 5x vertical expansion
(50x with averaging, up to 40 uV sensitivity,
only with WPQ1),

Maximum Horizontal Zoom Factors:

9370-9374 2,000x
9370M-9374M 10,000x
9370L-9374L-9374TM  100,000x

Waveforms can be expanded to give 2.2.5 -
points/division. This allows zoom factors up to
400,000x for the 93741 when channels are
combined,

INTERNAL MEMORY

Waveform Memory: Up to four 18-bit
Memories (M1, M2, M3, M4),

Processing Memory: Up to four 16-bit
Waveform Processing Memories (A, B, G, D).
Setup Memory: Four non-volatile memories.
Cptional Cards or Disks may also be used for
high-capacity waveform and setup storage,



CURSOR MEASUREMENTS
Relative Time: Two cursors provide time mea-
surements with resolution of 0.05% {ull scale
for unexpanded traces; up t¢ 10% of the sam-
pling interval for expanded traces. The corre-
sponding freguency value is displayed.
Relative Voitage: Two horizontal bars
measure voltage differences up o +0.2% of
fuil scale in single-grid mode.

Absolute Time: A cross-hair marker mea-
sures lime relative to the trigger and voitage
with respect 10 ground.

Absoiute Voltage: A reference bar measures
voltage with respect to ground.

WAVEFORM PROCESSING

Up 1o four processing functions may be
performed simultaneously. Functions available
are: Adg, Subtract, Multiply, Divide, Negate,
ldentity, Summation Averaging and Sine x/x.
Average: Summed averaging of up to 1,000
waveforms in the basic instrument. Up to 10¢
averages are possible with Option WP01.
Extrema*: Roof, Floor, or Enveicpe values
from 1 to 10° sweeps.

ERES*: A selection of six Low-Pass digital
filters provides up to 11 bits vertical resolution.

Sampled data is always available, even when
a trace is turned off. Any of the above modss
can be invoked without destroying the data.
FFT*: Spectral Anaiysis with five windowing
functions and FFT averaging.

*Extrema and ERES modes are provided in
Math Package WF01. FFT is in WP02,

AUTQSETUP

Pressing Autosetup sets timebase, trigger and
sensitivity o display a wide range of repetitive
signals. (Frequency above 50Hz; Duty Cycla
greater than G.1%).

Autosetup Time: Approximately 2 seconds,
Vertical Find: Automatically sets sensitivity
and offset.

PROBES

Modei: One PP0O05 (10:1, 10 MQ // 11 pF)
probe supplied per channel. 500 V max input.
The 9370 series is fully compatible with
LeCroy's range of FET prebes, which may be
purchased separately. :

Probe calibration:; Max t V info 1 MQ,

500 mV into 50 Q, frequency and amplitude
programmable, pulse or square wave select-
able, rise and fall time 1 ns typical.
Alternatively, the calibrator output can provide
a frigger output or a PASS/FAIL test output.

Ordering information
& Option included with instrument
& Optional extra not included

Osciloscopes:

937G 2 ch. Digitat Qscilloscape
Q374/ML 4 ch. Digital Oscilloscope
9374TM 4 ch., +TP, +GPO1
Software Options:

3 93XX-WPO1 Wavetorm Math Package

2 93XX-WP02 FFT Processing Package
O 93XX-WPO3 Statisticai Analysis Package
1 93XX-00M Disk Drive Measurements

0 93XX-PRML Supplementary Disk Drive
Measurements
Hardware Options:

D 93XX-MCOt/04  Memory Card Reader with

512K Memory Casd
03 93XX-MC02 128K Memory Card
I 23XX-MCo4 512K Memory Card
J 93XX-HDD HDO1/HDOZ combination
21 93XX-HDO1 Hard Disk Adagter
0 83XX-HDo2 PCMCIA Hard Disk 131MB

0 83XX-DAD1-110  PCMCIA type it external desktop
’ adaptor for PC (110V)
PCMCIA type 1l external desktop

adaptor for PC (220V)

8 93XX-0A01-220

0 G3XX-FRG Internal 3.5" Floppy Drive with
Centronics interface
L 93XX-GPO1 Internal Graphics Printer with

Centronics interface )
500MHz External Clock,
10 MHz Reference Input,
Trigger Comparator Output

0 837X-CKTRIG

7 G30X-64 B4MB Processing Memory

{3 93XX-TP Total Performance Package
WPOT/WPDZ + FD01

Manuals:

& 937X-OM QOperator's manual

& 93XX-RCM Remote Control manual

. 3 937X-5M Servige manual

& 98XX-HG Hands-On Guide

Warranty & Calibration;

0O 93XX-COMIL us Military Standard

O 83XX-CCOFMET Swiss OFMET Standard

O e3XX-CCNIST  US NIST Standard

[ 83XX-W5 5 Year Warranty

0 83XX-C5 5 year Calibration Contract

] 83XX-T5 5 year Warranty and
Calibration

Probes & Accessories:

& APOZ0 1 Gz 10:1 FET Probe

£ APC21 800 MHz 5:1 FET Probe

O APO30 15 MHz Differential Probe

[ APOB2 SDH STM-1E Trigger Pick-Off

O AP0B3 SONET Trigger Pick-Off

0O APS4701AX 2.5 GHz 0.6pF Active Probe

O AR1 14347 Probe Oifset and Power Module

PPOOS 500 MHz 10:1 10 MQ Passive
Probe {1 per channel}

0 PPO12 100:1 Probe

0 PPOB2 T GHz, 1001, 300 Q Passive
Probe

™ PPOSO ProBus 75 10 50Q adapter

¥ PPOS3 2 GS5/s adapter
(only 8374/M/LTM)

* Nommailly ordered together
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iINTERFACING

Remote Control: Possible by GPIB and
RS-232-C for ail front-panel controis, as well
as ail internal functions.

RS-232-C Port: Asynchronous up o 19200
baud for computerfterminal control or printer/
plotter connection.

GPIB Port: {IEEE-488.1) Configurable as
talker/listener for computer control and fast
data transfer. Command Language complies
with requirements of IEEE-488.2.
Centronics Port: Opticnal hardcopy parailel
interface.

Hardcopy: Screen dumps are activated by a
front-panel bution or via remote control. TIFF
and BMP formats are available for impaorting
to Deskiop Publishing programs. The follow-
ing printers and plotters can be used to make
hardcopies: HP DeskJet {color or BW), HP
Thinkdet, QuietJet, Laserdet, PaintJet and
EPSON prirders; HP 7470 and 7550 plotters
or simiiar, and HPGL-compatiible piotters, An
internal high resoiution graphics printer is also
available.

GENERAL

Auto-calibration ensures specified DC and
timing accuracy.

Temperature: 5° t0 40° C (41° t0 104° F)
rated 0° to 86> C (32° to 122° F) operating.
Humidity: <80%.

Shock & Vibration: Meets MIL-STD-810C
modified to LeCroy design specifications and
MIL-T-28800C.

Safety: Conforms to EN 61010-1.

EMC: Conforms to ENS0081-1, EN 50082-1.
Power: 90-250 V AC, 45-66 Hz, 230 W. .
Battery Backup: Front-pane! settings
maintained for two years.

Dimensions: {MWD) 8.5"'x14.5"x16.25",
210mm x 370mm x 410mm.

Weight: 13 kg (28.6 bs) net, 18.5 kg

(40.7 ibs) shipping.

Warranty: Three years.

Note: The 8374TM model includes WPO1/02,
floppy disk and graphics printer.

USA Direct Sales: 1 (800} 5LE-CROY
LeCroy Worldwide Saies Offices

ASIA/PACIFIC  LeCroy Pty Lid 61.38.90.7358
BENELUX LeCroy BV 40,208.9285
FRANCE LeCroy SARL (1).69.18.83.20
GEAMANY LeCroy Europe GmoH 06221 B2.700
ITALY LeCroy SRL 08.338,797.00
JAPAN Osaka  LeCroy Japan 0816.330.0981
JAPAN Tokyo  LeCroy Japan 0813,3376.9400
SWITZERLAND Geneva Q227132111
SWITZERLAND  Lenzburg 062.885.80.50
United Kingdom LeCroy Lid (01235 533114

Copyright © February 1986, LeCroy is a registered trademark
of LeCroy Corporation. Al rights reserved. Information in this
publication supersedes all earlier versions. Specifications
subiject to change without notics, .
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9300 Series PCMCIA Portable Hard Disk,

_LeCroy

Innovators in Instrumentation

Internal Printer, 3.5" Floppy Disk Drive and Ram Card

Main Features

®  PCMCIA Type ill Portabie Hard
Disk, DOS Compatible

M High-resalution Printer, ideal for
fast, on-the-spot documentation

W 3.5" Floppy disk drive, DOS format
- affordable and convenient

¥ Ulira-fast RAM card, DOS format,
ideal for PASS/FAIL testing

M Convenient Hardeopy storage to
card/disk

3.5" Floppy

The floppy drive is a convenient storage
medium, not only for saving and
retrieving wavetorms or instrument
settings, but also for storing hardcopies
that can be printed from a PC when
desired. The floppy supports both 720k
and 1.44M DOS {ormats so that it can
be read back on any PC with a 3.5"
drive, avoiding the need !o interface the
oscilioscope 1o your PC, As with the
RAM-card opticn, the floppy system
capabilities include automatic sterage of
data under pre-programmed conditions.

PCMCIA Storage

PCMCIA Interfaces for RAM card and
Hard Disk allow the use of fast, remov-
able and compact storage media for
saving and retrieving waveforms and
instrument settings. They comply fully
with the PC industry's PCMCIA and
JEIDA standards. With the special
Autostore feature, waveforms can be
automatically stored after every acquisi-
tion and "played back” when desired.
When used in combination with the
PASS/FAIL feature, failure data can be
saved automatically for later analysis.
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Printer

The internal printer is an invaluabie tool
for instant, on-the-spot documentation.
it generates a clear, crisp hardcopy of
the screen in just a few seconds. The
large size of the printout, combined with
iis high resolution, provide you with an
excellent document that maiches the
screen’'s superior quality to its finest
details. And because it frees you from
the trouble of carrying and interfacing a
bulky printer, it is the ideal solution for
field measurements.



Mass Storage Features
and Benefits

LeCroy's mass storage capabilities
provide & range of benefits:

- Easy data transfers to PCs

- Waveform logging

- Waveform archiving for future use
- Faster troubleshooting

- Faster, more reproducible testing
- Shared oscilloscope respurces

EASY DATA TRANSFER TO PC
Because the 8300 series oscilloscope
uses DOS-formaited floppy disks, hard
disks and memory cards, transfetring
waveform data to a PC is simple. The
removable storage allows transfers
without cables, programming, or any
knowledge of GPIB, R8-232, or other
interfaces.

In addition, LeCroy provides free of
charge, a binary-to-ASCIi format
conversion program for the PC. accom-
modating those PC-based analysis
packages (such as spreadsheets) that
require ASCH format.

WAVEFORM LOGGING _

By using Glitch or Dropout triggering in
combination with the powerful AUTO-
STORE mode, LeCroy oscilioscopes
can monitor and log intermittent
probiems automatically. To store a
waveform, the oscilloscope opens and
names a DOS-compatible file and then
stores the waveform data in the file.
This logging feature requires no -
cperator intervention and maintains data
and the operational setup through
power ling failures. Logged waveforms
can be selectively played back by trigger
iime/date or by sequence number, or
can be scrolled through sequentially.

WAVEFORM ARCHIVING FOR
FUTURE USE

- Recallable proof of performance

- Additional data analysis as needed

- Accurate trend or drift monitoring

- Calibration procedure verification
When storing waveforms, LeCroy BS0s
also archive a header of setup informa-
tion and the acquisition time/date. After
recalling an archived waveform, the
several hundred byte header ensures
correct time and voltage scaling. When
recalled into the oscilloscope, the
waveforrn can be zoom expanded,

" compared, or analyzed just like a live

waveform. The time/date offers proof of

-measurement authenticity and trend

sequence.

All LeCroy DSOs store raw waveform
data using one byte per sampie point.
Signal averaged, Enhanced Resclution
(ERES) filtered, and other processed
data use two bytes per point, to take
advantage of the added resotution.

HARDCOPY ARCHIVING

Hardcopies of the screen can aiso be
stored for future use. For instance, a
screen saved in TiFF format can be
imported into a Word Processor {0
illustrate a report. Additionally, field-
measurement screens can be saved in
{aserJet format on the memory card or
floppy disk, and then printed from. a PC
back in the lab.

FASTER FIELD MEASUREMENTS
Recallable reference waveforms and
oscilloscope setups for each test point
on a Device Under Test (DUT) can
make fault troubleshooting faster and
more accurate. A dedicated memory
card or floppy disk will hold all of the
correct test point waveforms and
associated DSO setups for a particular
DUT.

The technician can recall stored setups
quickly and consistently, thereby
avoiding incorrect measurement
conditions. He can then compare actual
waveforms to recalled reference
waveforms taken from a known working
system. He will therefore spend less
time probing a large number of test
points and verifying that the correct
waveforms exist.

if a probiem is found, the aberrant
waveform may be saved. It can-later be
shown 10 laboratory-based engineers,
for example, for problem-saolving
guidance or for improvement of DUT
design.

Memory cards - rugged and pocket-
sized - are ideal for this application.

FASTER, MORE REPRODUCIBLE
TESTING

LeCroy oscilloscopes will compare
measured waveforms against upper and
lower waveshape tolerances or against
parameter limjts, such as risetime,
overshoot, or peak voltage, and make
PASS/FAIL decisions. This PASS/FAIL
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iesting decreases test times in GPIB-
based ATE systems by reducing data
transfers. it increases reproducibifity
and accuracy in manual tests by
eliminating human errors,

Once defined, these tests may be saved
by sioring instrument setups which
include the specified tolerances and/or
reference waveforms. Different test
personinel can easily share a commen
test library via a PC network.
Waveshape test limits can be generated
by capturing a "golden" waveform and
by then selecting amplitude and timing
limits (in fraclions of screen graticule
divisions). Or a user.can create stan-
dard waveform limit templates on a
computer {&.g. ANSI/CCITT telecommu-
nication templates).

With the LeCroy 9300 series DSOs,
specific parameter tolerance test
procedures are created by selecting
limits for any five out of thirty plus pulse
parameters with Boolean AND / OR
conditions between them. During
testing, FAIL responses can include an
audible beep, GPIB SRQ, hardcopy
output, or siore to memeory card.

SHARED OSCILLOSCOPE
RESCOURCES

By plugging-in your personal floppy disk,
RAM card or PCMCIA Hard Disk you
can restore your setup in seconds.
Individual users can keep preferrad
setups on separate cisks or cards or
within separate directories.

(TTOPY FILES
—lirectionm—
PLY
Flpy -» Card
Card ~> HOD
HOD  -» Card
—Which fileg—
Panels X
Frints
fRutc WFms
Narm WFasg

A1l Files

a0 eoey

YOVERWRITES
FILES WITH
SAME MAME

A selection of files can be

copied between the
available mass storage
devices,
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Hardcopy Features and
Benefiis

The internal printer adds a whole range
of benefits to the LeCroy 9300 series:
- Ultra-fast printouts

- High resolution printing

- Easy transportaticn

- Troubie-free interfacing

- Auto Print on Trigger

ULTRA-FAST PRINTOUTS
Measurement documentation is made
easier and faster since the internal
printer produces & hardcopy in less than
10 seconds. In addition the document is
date- and time-stamped: a real bonus
for archiving lest results. '

HIGH RESOLUTION PRINTING

With a resolution of 180 dots-per-inch,
the internal printer matches the screen's
superior quality. And for even higher
resolution, the printout can be stretched
fo a full 70 meter length so you can see
those traces down to their finest details.

EASY TRANSPORTATION

A printer that is totally integrated in the
instrument makes life much easier for
field-measurement applications. Imagine
carrying a scope, a printer (and perhaps

TROUBLE-FREE INTERFACING

The internal printer frees your mind from -

the struggle with cable schematics,

~ baud rates, gender-changers and dip
switches, for more productive fasks.
Select the internal printer in the scope's
utilities menu, hit the SCREEN DUMP
button, and you're in business!

AUTO PRINT ON TRIGGER
The Auto Print feature s used fo print a
screen image on each acquisition.

a floppy drive) in one hand!

Specifications

T RRROCOPY
—output Lo
Card M
Disk
GPIB
RS232
Centronics. R
rpage Fesd-
on
The 9300 series rplotter———
oscilloscope supports a Desk Jet B/ b
wheie range of papuiar HP 7470
printers and plotters.
Hardcopies can be TIFF
either sent directly to TIFF compr. T
the peripheral deviceor  [-plot size———
to the floppy disk, Ram  |ASLE . 57/5.5
Card or Mard disk for A4 (117/8.5%)
future use. pen ﬂ;f’? ber—

VMASS STORAGE -
Floppy Disk Ram Card Hard Disk
. " . PCMCIA | #
Compatibility 3.5" Floppy Drive JEIDA 3.0, 40 PCMGIA T
' : Read/Write: SRAM Read:
Supported Formats | DOS Format OTP, ROM, Fash DOS DOS Format
Format
. 720k byte, 1.44M Up 1o 512M byte
Size byte Up o 8M byte ~Ncte 1
Max Transfer Rate 18k byte/sec | 500k byte/sec "1 150k byte/sec
Typical waveform
“Transfer Speed
(Store/Recall)
1000 point 1.1s/04s 40ms / 30ms t40ms/ 120ms
10000 point 1.85/1.0s 70ms / 80ms 240ms / 220ms
100009 point 7.58/65s 300ms / 300ms 1.0s/08s
M point 575 /558 28/2s 7.0s/85s .
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OTHER HARDCOPRY SOLUTIONS

High quality project reports, presentation
matertals, technical manuais, and
troubleshooting instructions often
require integration of text and graphics
on the same page. '
Advanced PC desktop publishing and
word processors such as Word-for-
Windows, WordPerfect, or AMI Pro can
directly import graphic files, size them,
and position them anywhere on the -
page. Written text can then wrap around
or be positicned within the graphics.

LeCroy 8300 oscilloscopes will save
screens in TIFF {Tagged image Format
Fite), or BMP. After fransferring the file

- to a PC, the DTP software can import

and manipulate the document like any
other graphic object.

The LeCroy 8300 series also offers a
wide range of interfacing capabilities
with external hardcopy devices:

- Plotters. HPGL, iHP 7400 and 7500

compatible

- Printers. HP LaserJet, ThinkJet,

. Paintjet (including cotor), DeskJet
{inclucing colory and Epson

- Interfacing. RS-232, GPIB, or even
Centronics (optional). .

Waveform Fiie size: A channel-irace will use
1 byte per sampie plus approximately 360
bytes of waveform descriptor. A processed
trace will use 2 bytes per sampie.

Tempiate Size: Approximately 21k bytes..
Panei Setup Size: Appreximately 3k bytes.

*Note 1: When avaiiable’

PRINTER

Type: Raster printer, thermal.

Resofution: 180 DPL.

Printout Size: 126 mmx 80 mm

Paper: Thermal printer paper, 30 meter roll,
118 mm width, type Setko or simitar.
Printing speed: & seconds approx. for one
screen.



APQO3, APOZ20 and APC21
Active FET Probes

Digital Scpe Specialists ‘

Main Fealures

2 Bandwidiths to 1 GHz

E LeCroy ProBus™ interface for the
AP(020 and the APO21

# 1MQinput impedance
B |ow capacitance at probe tip
8 Rugged mechanicai construction

2 Automatic sensing and controf on
scopes equipped with ProBus™

FET Probes provide the oscilloscope
user with a higher level of measurement
capability. Compared with passive
probes, they offer low circuit loading,
iow capacitance and high bandwidth.
This combination rmakes them the ideal
toois for working on sensititve or high-
speed electronics.

This performance is achieved by the
integration of a high-impedance Field
Effect Transistor (FET) amplifier into the
probe tip, The circuit under test sees
only the amplifier's input impedance - #
is effectively buffered from the scope's
input impedance and the probe cable.

LeCroy's AP series of FET probes are
mechanicaily rugged in design, while
their miniature construction allows them
to be used in hand-held PCB probing
applications. Their detachable tips are

designed for simple replacement, and

they are supptied with & full set of
accessories.

Models AP0O20 and AP021 offer 1 GMz
and 800 MMz Bandwidth respectively.
AP020 features X10 signal attenuation
and is especially recommended for
LeCroy's 9320 and 9324 1 GHz osciilo-
scopes. The APQ21 offers X5 atienua-
tion when used with the new 9360.
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As an active device, the FET probe
requires a stabilized power supply.
LeCroy provides an elegant solution to .
this with the ProBus™ probe interface.

ProBus™ provides probe power and sig-
ral connection: in-one integrated pack-
age. It also allows the scope to control
other probe functions, such as input
coupling and DC offset. The ProBus™
interface is now available on a growing
range of LeCroy oscilloscopes and
probes. APCG3 has an external power
connecior for use with scopes which are
not ProBus™ compatibie. All other mod-
els use the ProBus™ interface.

Section 2 Specifications
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A

Features and Benefits

Cennecting a probe to a circuit can
significantly distort its signals by adding
undesired loading - mostly capaciiive
and resisiive, FET probes offer high
resistance and low capacitance there-
fore they present minimal loading to the
circuit under test, and protect from
making efronecus measuremenis.

HIGH RESISTANCE

Low resistance probes have significant
DC effects when used in high imped-
ance circuits, They can greatly affect the
behaviour of the device under test by
changing the swing and the DC offset of
the probed signal. A 1 MQ impedance
FET probe will not affect gain or offset in
virfually aft the cases.

LOW CAPACITANCE -
Although net important in. DC measure--
ments, capacitive lcading is very

Specifications

MODEL APOOZ APO20

Bandwidth (MHz) DC-1000 DC-1000
Risetime (psec) < 356 < 380
Attenuation 10:1 22% 10:152%
Input R (MQ) 1 5% 122%
input C {pF) 1.9 £0.3 1.8+02
Max input Voltage =100V 40V

Recommended Matching

LeCroy Model AP-003 AP-020 AP-021
9304-10-14 XX

5360-61 X
9320-24 S X

94XX X

7200 XX

7200A X

ScopeStation X

disruptive at high signal freguencies.
The capacitive loading effects can be
drastic. When probed with a 10 MG, 15

100 M0 ¢

10 M0

00 kI
10 ke
t e
1900

105

~

bz
100 He
ThHz
19 kH
100 kHz
1 MMy
1orr
10 Gz

i
{{EnN 535

Probe Impedance versus Frequency

pF passive probe, a 100 MHz signal
"sees" a 100 Q load as illusirated on the
picture below.

With oniy 2 pF of capacitance at the
probe tip, LeCroy's FET probes reduce

MODEL

APO21

DC-800 Dynamic Range

< 437 BC Ofiset Range
5:1x2% input Coupling
1£2% Total length {m}
2.7 £0.2 Power requirement
20V interface

Ordering Information
APOO3 1 GHz active FET probe
APG20 1 GHz active FET probe
APO21 800 MHz active FET probe
with ProBus™ interface. All
probes are shipped with the
following accessories:
tx Retractable hook
1x Ground Lead

APOO3

circuit loading at high frequencies by &
factor of 10. Minimizing tip capacitance
can also push the probe's resonant
frequency beyond the system band-
width. Sensitivity to ground lead
inductance is also minimized.

PROBUS

The ProBus™ system is a complete
measurement solution from probe tip to
oscilloscope display. 1t supplies power to
active probes, while automatically
sensing probe attenuation. ProBus™
enables direct control of the probe offset
and input coupling from the scope's
front panel, extending the instrument's
accuracy up to the probe tip. In addition,
ProBus™ automatically optimizes scope
and probe offset adiustments, calibrates
the gain at the probe tip and compen-
sates for non-linearities, providing most
accurate measUrements.

APO20 APO21
7V 5y 2.5V
N/A =20V +i0V
DC DCrAC DCIAC
1.5 1.5 1.5
12V 12V A
N/A ProBus™ ProBus™

USA Direct Sales: 1 (800) 5SLE-CROY

LeCroy Worldwide Sales Offices
ASIANPACIFIC LeCroy Ptyltd  61.38.90.7358 .

BENELUX LeCroy BY 04802.8.9285
CANADA LeCroy Cnd 514.928.4707
FRANCE LeCroy SARL ~ {1).69.18.83.2C
GERMANY LeCroy GmbH (6221 83.10.01
ITALY Mitlano  LeCroy SRL 02.204.70.82
iTALY Rome  ieCroy SRL 06.338.797.00

X External Power Supply not required
XX: Externai Power Supply required

Caopyright © May, 1883. LeCroy is a registered trademark of
LeCroy Corporation. All rights reserved. Information in this
publication supersades ali sarlier versions,

Specifications subject to change without'natice.

APBO1

1x BNC Adaptor

1x1iC Tip

3x Ground Bayoneis

1x Mini pincher with Lead
Adaptor

Power Supply for the APO03
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JAPAN Osaka LeCroy Japan
JAPAN Tokyo LeCroy Japan
SWITZERLAND Geneva
SWITZERLAND Lenzburg
United Ringdom LeCroy Ltd

0816.330.0961
0813.3376.9400
022.718.21.11
064.51.91.81
0235-533114

Ether sales and service representatives

throughout the world.



APQ030, S| 9000 and S! 9000A
Active Differential Probes

Main Features

¥ Bandwidths to 15 MHz

® - Multiple:
Attenuations
Differential Voltage Ranges
Comman Mode Voltages

®  High input Impedance

® Rugged and Lightweight
Mechanical Construction

The Models AP030, S! 8000 and

S| S000A are fully differential active
probes designed for applications
where eleciric signals must be
measured relative 1o a floating

voltage, other than ground potential.

These probes are designed specifi-
cally for situations where:

— the reference voitage may be
several hundreds volts above or
below ground;

The Digital Scope Specialists

-~ Mmeasurements require the
rejection of common-mode
signals, {e.g. to evaluate small
amiplitude pulses riding on big

‘common-mode signals);

— ground loops and currents pro-

duce so much interference that

small signals cannot be deiected.

With these differential probes the
oscilloscope user avoids both the
dangerous practice of floating the
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scope, and the technique of using
two scope channels in “Invert and
Add” mode, which is limited both in
common mode reiection and in
dynamic range. '

Models AP030, SI 8000 and

St 9000A are lightweight and easy o
use. They have the rugged mechani-
cal construction required for labora-
tory, manufacturing and field service
environmenis, and are battery
powered for greater safety and
convenience.

Section 2 Specifications
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Fecitures and Benefiis

FULLY DIFFERENTIAL INPUTS

The probes are fully differential
active devices. The differential
technique allows meaasurements {0
be made between two poinis in a
circuit without reference to ground.
The two input signals are processed
inside the praobe (as illusirated in

" HIGH COMMON MODE VOLTAGE

The three probes offer a range of
Common Mode Voltages from 40 V
to 1000 V.

RUGGED CONSTRUCTION

The probes are designed to be

compact and lightweight with power

grovided by four AAsize 1.5V
atteries. A rubber casing enhances

the probes’ resistance to shocks.

figure) and the resulting singie-
ended signal may be measured by
any grounded oscilloscope.

SAFETY
Use of differential probes is safe
within the specified volitages. Their

Specifications
MODEL APO30 $19000 S18000A
Bandwidth (MiHz) 15 MHz 15 MHz 15 MHz
Risetime 24ns : 24 ns 24ns
Attenuation 1:10/1:160 1:20M1:200 1:80/1:500
Atten. Accuracy 2% 2% 2%
Input Resistance 2MO 2MQ 2MQ
Input Capacitance 12 pF each side to ground
input Configuration Differential
input Voitage )
Differential Max +400VDC 700VDGC +1000VDC
or 280 Vrms or 500 Vms or 700 Vrms
for1:100 for 1:200 for 1:500
40 VDG +70VDC 100 VDC
or 28 Vrms or 50 Vms or 70 Vrms
for1:10 for 1:20 for 1:50
Common Mode Max +420VDC =700 VEGC +100G VDG
or 300 Vrms or 500 Vrms or 700 Vims
Absolute Max +1000 VDG or 700 Vrms
CMRR _
S0Hz -80d -80db -80db
1KHz -80dh -70ch -70db
1MHz -53 di -45dh -45db
Outpui Voltage
Amplitude Max x4V +3.5V 02V
Offset <t 5mY } <10 mV <x10mv
typical -102 C 1o +40¢C
Noige 1.5 to 2mV typical

Source Impedance
Ambient Temperature
Operating
Storage

. Power requirement

Dimensions
Weight

1Q at 1 KHz, 8Q at 1 MMz typical.

102 C o +402 C
.30 C to 4702 C

Four internal 1.5 V AA size batteries or external AC to 6 Vdc adaptor

Typical consumption 50 mA

6.8" (168mm) x 2.4" (62mm) x 0.79" (20mm) excluding casing

8.35 0z {265 gr) excluding batteries and casing
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use avoids less reliable aiternatives,
or possible dangerous practices.

DOTONC hes
CONVERTER |, v—

BATTERY T

TOTHE

CIRCUIT

LINDER
TO

TEST CECILLOSCOPE

A
| DIFFERENTIAL
LI i AMPLIFIER

AFTENUATION
NETWORK

Ordering Information

APO30 - 15 MHz differential probe

1:10/1:100
S12000 15 MHz differentiai probe
“1:20/1:200
SiS000A 15 MHz
1:50/1:500

All models are delivered with rubber casing.
Batteries notincluded

USA Direct Sales: 1 (800) 5LE-CROY

LeCroy Worldwide Sales Qffices
ASIA/PACIFIC - LeCroy Pty Lid  61.38.80.7358 .

BENELUX LeCroy BV 04902.8.9285
FRANCE l.eCroy SARL {1).62.18.83.20
GERMANY LeCroy GmbH  06221.83.10.01
ITALY LeCroy SRL 06.338.787.00
JAPAN Osaka LeCroyJapan  0815.330.09681
JAPAN Tokye LeCroydJdapan  0813.3376.9400
SWITZERLAND Geneva g22.718.21.11
SWITZERLAND Lenzburg 064.51.91.81

United Kingdom LeCroy Lid

(01235) 33114

Other sales and service representatives
throughout the warld.

Copyright December, 1894. | eCroy is a registered trademark
of LeCroy Corpuration. Al rights reserved. information in this
publication supersedes all earlier versions.

Specifications subject 1o change withaut notice.
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AP082 / AP083 Trigger Pick-off for
SDH: STM-1E and SONET: STS-3

Main Fecatures

M APQ082 for SDH,
APO083 for SONET.

W |deal for pulse mask-testing
(G.703 fig 24 and 25).

W Works with scrambled or live
data streams.

B Automatic impedance maiching
and scaling.

B ProBus™ design, automatically
sensed by the 83XX oscille-
sCopes.

M Includes ready-to-load G.703
masks fig. 24 and 25.

Choose to trigger on
"“O'soron'1's

155 Mbps electrical SDH and.
SONET signals use the CMI encod-
ing. Using an oscilloscope {o selec-
tively trigger on the leading edge of a
"1" pattern, and reject ait the zeros
(or vice versa) has been practically
impossible until now. .

Thanks to its dedicated circuilry, the
APQ82/083 can easily isolate either

"0" or "1" patterns, allowing for
further analysis such as jitter
characterization or mask testing —
G.703 Fig. 24 and 25 masks are
supplied with the accessory.

Accurate readings

Both the AP082 and the AP0O83
have been designed to provide the
correct impedance matching (500
for SONET and 752 for SDH) and
because the accessory is automati-
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LeCroy

tnnovators in instrumentation

cally sensed by the oscilloscope, the
amplitude readings are correctly
scaled on screen.

High Bandwidth

In addition, the accessory's high
bandwidth make it suitable for testing
with an oscilloscope of 1 GHz or -
greater, to minimize attenuation and
distortion, and to comfortably ana-
lyze the signal well beyond its 5th
harmonic.
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AP011 Current Probe

Main Features

# DC, AC or impuise currents
B 150A maximum current

# DC - 120 kHz Bandwidth

& Probe Accuracy 1% * 2mA

® Measurement units in amperes

® ProBus™ compatible, sensed
automatically by the 93XX family
of oscilloscopes.

® Rugged mechanical design

CURRENT MEASURING

The AP0O11 ailows the oscilloscope
to measure current flowing through a
conductor. The AP011 isbasedona
cembination of Hall effect and
transformer technoiogy which allows
measurements o be made on DC,
AC and impulse currents. It is
rugged in design and uses a spiit-
core transformer to allow the probe
head to be clamped around a
cenducter that remains in circuit.

FULLY INTEGRATED

With the ProBus™ interface, the
APO11 probe becomes an integral
part of the oscilloscope. The probe
1$ automatically detected with full
calibration and control achieved
from the on-sereen menu system.
No sxternal power supplies or
amplifiers are required.

Full Remote control is possibie over
GPIB or RS-232-C interfaces.
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SCALED MEASUREMENTS

Waveform scaling factors and unit
conversions are automatically
applied.

The existing wide range of oscillo-
scope software analysis functions
and parameter measurements are
compatible and handie mixed unit
conversior.



Features and Benefiis

FULLY INTEGRATED SYSTEM

ProBus™ compatibility ensures full integration
of the APG11 features into the osciiloscope.
The probe is fully operationai whenever it is
attached to the instrument. There is no need
for external amplifiers or power supplies. Al
controts are-menu-driven from the osciflo-
seope screen, avoiding the need for access-
ing prebe meunted controls which can be
particularly difficult and dangerous in some
applications.

Specifications

ELECTRICAL CHARACTERISTICS

System Bandwidth; DC to 120kHz

Measuring Range: 0to +150A

Max. Overipad Current: 1500A

Offset Range: +150A

Qutput sensitivity: - B0 mVWA

DC Accuracy {@25°C): 1% of reading £2mA*

AC Accuracy (@25°C): 1% of reading DC to
2kHz decreasing to
5% @ 120kHz

Detay Time: < tus

difdt Tracking: > 38A/us
Dielectric Strength: 2.3kV, 50Hz, 1min
External field rejection: 500:t @ DC

100:1 @ 10 kHz

GENERAL CHARACTERISTICS
Operating Temperature: 0°C to 56°C

Max Conductor Size:  19mm

Cable Length: 2m

Interface: ProBus™, 1 MQ only
Weight: 3009

Usage Environment:  Indoor

Max, Altitude: 20C00m.

Max. relative humidity: 80% (max. 31°C)

* Note: Accuracy is specified for probe operating in fixed
arfentation with respect te eartir’s magnetic fleld following
an auto-zero operation

AUTO-ZERO ADJUSTMENT
Optimal calibration of the probe is achieved

by using the Auio-Zero feature, This should

be done whenever the probe is first con-
necied, subjected o wide temperature
variations, re-criented with respect o the
earth's magnetic field, or subjected to
overtoad conditions. The auto-zero operation
on the APO11 is performed automatically by
pressing the ‘AUTO ZERGC menu button in
the associated channet menu {see Figure 1).

Figure 1. This example
shows a power supply input
current {top trace) vs.
volftage (middie trace). These
are multipliedfo provide the
input power waveform {lower
frace). A parameter
measurement s then made
to calculate the mean input

power.

Note that the input coupfing
menuis automatically
corifigured to controi the
APO11 attached to that

channel.

SAFETY

The probe has been designed to compily with
IEC1010-2-032 Instaliation Category
(Overvoltage Category) II, 300V, Poliution
Degree 1.

PERFORMANCE DATA
—0- Gain ~#— Fhase
05 . ¢
gl §
o AN s
PH
08 -1
?g’ 1 15 %
=)
E 485 i 7 =
b 2
2 ‘ ' n
i I
il i
25 g-l-i
3 % I 1
e 1000 O 100000
Fregquercy (B3

Typical probe ampiitude and phase response
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AUTOMATIC MEASUREMENT UNIT
CONVERSION

Automatic unit conversion and calibration
ensures correct interpretation of data and
avoids the painstaking task of recorgding and
applying conversion and scaling factors.

All waveforms acquired from the APO11 are
automatically calibrated ard adjusted to be
stated in ampere units. A wide range of
functions can be applied to current wave-
forms. Advanced functions such as FFT's and
statistical analysis are availabie as optional
firmware packages.

All furctions and measurements recognize
ampere vertical scales and adjust the
resulting waveform or calculation units,
inciuding mixed unit conversions {e.g. current
multipiied by voltage as shown in Figure 1).

Ordering Infermation

APCTY Current Probe
Software Options:
B3XX-WP0t  Waveform Math Package

g3XX-WP02 FFT Processing Waveform
93XX-WP03 Statistical Analysis Package

USA Direct Sales: 1 (800) 5LE-CROY
LeCroy Worldwide Sales Offices

ASINVPACIFIC L.eCroy Pty Lid 61,38.80.7358
BENELUX L.eCroy BY 0480.208.9285
FRANCE Lelroy SARL (1).68.18.83.20
GERMANY teCroy Surope GmbH  06221.87.200
ITALY LeCroy SBL 06.336.787.00
JAPAN Csaka t.eCroy Japan 081€.330.0961
JAPAN Tokyo LeCroy Japan 0813.3376.9400 -
SWITZERIAND  Geneva 022.719.21.11
SWITZERLAND  Niederlenz 062.885.80.50
United Kingdom  LeGroy Lid {01235) 533114

Other sales and service representatives throughaut the
world,

Copyright January, 1898 LeCroy is a registered trademark of
LeCroy Corporation. All rights reserved. information in this
publication supersedes all earlier versions. Specifications
subiect to change without notice.
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_LeCroy

" The Digitai Scope Specialists

WPO1 Waveform Processing Firmware
for the 9300 Family of Digital Oscilloscopes

Mdain Fegiures

™ High-precision averaging up
to 1 million sweeps

Extended digital filtering
capabilities

Rescale function, with
{ax + b) correction factor

Envelope mode

Integration
Differentiation
Log(e) and Log(10)
Exp(e) and Exp(10)
Absolute, Reciprocal
Square, Square root

Powerful function chaining
feature

Summed Averaging is applied fo the signal in Channel 1, lo remove randormn noise. Trace A shows
the result after 377 sweeps: the noise has practically disappeared.

The LeCroy WP01 Waveform Pro- in fact, alt the processing is buili-in The package is fully programmable
cessing package features a powerful  to eliminate the need for external over GPIB or RS-232-C interfaces,
toolset that extends the processing camputers and controlters. High- and hard copies can be made direct-
power inside the 9300 oscilloscope, speed microprocessors are used to ly on to & wide range of printers

well beyond the capabilities of a ensure reai-time updates of comput-  — including the optional intemal
traditional instrument. ed waveforms on the screen. printer — plotters or graphic formats.
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Features and Benefits

EXTENSIVE SIGNAL AVERAGING
WPO1 offers two powertul, high- -
speed averaging modes that can be
used to reduce noise and improve
the signal-to-noise ratio. Verticai
resolution can be extended by sev-
eral bits to improve dynamic range
and increase the overall input sensi-
tivity to as much as 50 uV/div.

summed averaging, where up io
1,000,000 sweeps are repeatedly
summed, with equal weight, in a 32-
bit accumulation buffer for improved
accuracy. The accumulated result is
then divided by the number of
sweeps. :

Continuous/exponential averaging
where a weighted addition of suc-
cessive waveforms can be per-
formed with weighting factors from
1:1 to 1:1023. The averaging goes
on indefinitely with the contribution
of “older" sweeps gradually decreas-
ing. The method is particularly ap-
propriate to reduce noise on signals
drgting very slowly in time or ampii-
tude.

ENHANCED RESOLUTION BY
DIGITAL FILTERING

Allows low-pass F.1.R. filtering of the
digitized signals, with 8 different cut-
off frequencies per sampling rate
setting. As a result, the vertical reso-
lution of the captured signals —
single-shot or repetitive — increases
from 8 bits 1o 11 bits in 0.5-bit steps.
This feature is a post-acquisition
process which aliows the user to
capiure, save and view the raw daia
as well as the processed data after
applying one or more filters.

RESCALING

Allows an input signal to be rescaled
using a (ax + b} correction factor to
compensate for gain and offset. This
Is very useful when dealing with
various types of transducers, to read
the correct temperature or pressure
value directly from the scope's
cursor,

High-frequency glitches in Channel 1 have been dramatically reduced in Trace A by using the
low-pass fiftering properties of the Enhanced Resoiution Function.

ENVELOPE MODE
Shows the signal envelope by retain-

ing only the highest and lowest am-

plitudes for every sampling intervai,
over a user-definable number of
sweeps. ldeal to visualize the time
or amplitude jitter in a signal.

POWERFUL MATH TOOLSET

in addition to the basic arithmetic
functions found in the standard mod-
els (+,—x,+}, WP0O1 adds an impres-

sive set of functions such as integra-

tion, differentiation, togarithms and
exponential —in both bases 10 and e
— sguare, square root, reciprocal and
absolute value.

All these functions are updated auto-
matically each time a new waveform
is acquired, showing a "live” repre-
sentation of a computed trace. This
would be impossible to achieve on a
separate computer.
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FUNCTION CHAINING

When more than one math function
is needed in the equation, WPO1
supports function chaining, and ai-

lows the user to multiply, for in-

stance, the "Voltage® and the "Cur-
rent" channel and to integrate the re-
sult to get an instantaneous energy
curve,

REMOTE CONTROL :

All of the waveform processing can
be controlled via GPIB or R§-232-C
remote control. And the function
fraces do not even need to be called
up oin screen to be updated, an im-
portant feature that speeds up the
cormputation.

Section 2 Specifications
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To ifustrate WP01T's function chaiing ability, the noisy signal in Channel 1 has been averaged
in Trace A to remove undesired noise, and the result integrated in trace B.

WPO1 Specifications

GENERAL

Max. number data points: only limited
by the available amount of system
memoty (indicated in the "memory used”
status menu).

Min. number data points: Data points
can be reduced down.to 50 in the
processing function to improve updats
rate,

Vertical Zoom: supported, 50x maxi-
mum.

Horizonial Zoom: supported, maximum
zooming to a point where 20 samples of
the source frace occupy the full screen.
Maximum Sensitivity: 50 uV/div after

. vertical expansion.

SUMMATION AVERAGING
Number of Sweeps: 1 to 1,000,000.
Speed: up to 200,000 points/s.

CONTINUOUS AVERAGING -
Possible Weighting Factors: 1:1, 1:3,
1:7, 1:15, 1:31, 1:63, 1:127, 1:255, 1:511
and 1:1023.

ENHANCED RESOLUTION

Choice of six low-pass fiiters to improve
vertical resoiution improvement from 8 to
11 bits in 0.5-bit steps.

Resuiting bandwidth:

0.5bit 0.5 x Nyquist BW

1 bit 0.241 x Nyquist BW
1.5 bit 0.058 x Nyquist BW

2 bit 0.029 x Nyguist BW
2.5bit 0.016 x Nyguist BW
Nyquist BW = 1/2 x sample frequency.
RESCALE

ax + b rescaling witha and b farzging
from x0.00001 E-15 to +8.99989 E+15

ARITHMETIC _
Addition, subtraction, multiplication and
ratio on any two waveforms.

FUNCTIONS

Identity, negation, integration (inciuding
additive constant), differentiation,
square, square root, logarithm and
exponential {base e and 10), reciprocal
and absolute vaiue of any waveform.
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EXTREMA

Shows the signal envelope by retaining
only the highest and lowest amplitudes
for every sampling interval. Logs all
extreme values of a waveform over a
prograrmmabie number of sweeps.
Maxima and minima can be dispiayed
together, or separately by choosing roof
or flooriraces.

Number of Sweeps: 1 to 1,000,000.

FUNCTION CHAINING

Up fo four functions can be automatically
chained using traces A, B, C and D.
Using memories M1 fo M4 for intermedi-
ate results, any number of cperations
can be chained manually or via remote
control.

REMOTE CONTROL

All controls and waveform processing
functions are fully programmable using
simple commands over the
oscilioscope’s GPIB or R8-232-C
interfaces.



WP02 Spectrum Analysis Firmware
for the 9300 Family of Digital Oscilloscopes

Mcain Features

8 Frequency range from DC up to
the instrument's fult bandwitdh

W Simuitaneous FFTs onup to
. four channels

W Freguency resolution down to
100 pMz

® Frequency domain averaging

M Wide selection of scaling for-
mats '

W Five window functions

# Up to Five 1000-point FFTs per
second

® Fuii support of cursors and -

automatic waveform parameters

B Full PASS/FAIL testing support

The WP02 Spectrum Analysis
package provides the 9300 oscilio-
scope with a powerful frequency-.
domain toolset that extends its
processing capabilities weli beyond
the realm of a standard instrument.
In fact, all the processing is built-in
to eliminate the need for external
computers and controllers.

Adding the WP02 Spectrum Analysis Package to the 9300 famnily of digital oscilloscopes

Section 2 Specifications

LeCroy

The Digital Scope Specialists

provides a fast and economical solution fo frequency dornain applications.

High-speed microprocessors are
used to ensure real-time update of
computed waveforms on the screen.
Fast Fourier Transforms (FFTs)
rapidly convert time domain wave-
forms into frequency domain records

. to reveal valuable spectrat informa-

tion such as phase, magnitude and
power.
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The package is fully programmable
over GPIB and RS-232-C interfaces,
and hardcopies can be made directly
on to a wide range of printers

- including the optional internal
printer — plotters or graphic formats.
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Features and Benefils

WHY FFT IN A SCOPE?
The FFT package on a LeCroy 8300
has at least four clear advantages
over common swept spectrum ana-
lyzers:

— it can show the spectrum of a
' transient signal.
— Both time and frequency infor-

mation can be monitored simuita-

neously.

~ Phase information is available.

- The price is atfractive.

it has twe definite advantages over FFT

anralyzers:

— {t can show higher-frequency compo-
nents.

— Both time and frequency infor-
mation can be monitored simuita-
neotisly.

- The price is attractive.

BROAD SPECTRUM COVERAGE
The frequency spectrum ranges
from DC to the full bandwidth of the
oscilloscope for repetitive signals,
and to one half of the maximum
sampling frequency for transients.

MULTI-CHANNEL ANALYSIS .

All input channels can be analyzed

stmuitaneously to look for common

frequency-domain characteristics in
independent signals.

- VERSATILE SCALING FORMATS
Frequency-domain data may be
presented as magnitude, phase,
real; imaginary, complex, log-power
and log-PSD {Power Spectral Den-
sity).

STANDARD WINDOW FUNCTIONS
Use rectangular for transient signals;
von Hann (Hanning) and Hamming
for continuous waveform data;

- Flattop for accurate amplitude mea-
surements; Blackman-Harris for
maximum frequency resolution.

FREQUENCY DOMAIN AVERAGING
Up to 50,000 FFT sweeps may be
averaged to reduce base-line noise,
enable analysis of phase-incoherent
signals or signals which cannct be
triggered on.

FREQUENCY CURSORS AND WAVE-
FORM PARAMETERS

Cursors can be set on the FFT trace
to show up to 0.004% frequency
resotution (up to 0.002% for 10,000
point memory) and measure power
or voltage differences to 0.2% of full
scaie. Automatic waveform param-

An FFT (top trace) with spectral components buried In noise. By applying the power averaging
function (lower trace), all the baseling noise is removed, and the speciral comporients of an AM

signaf are clearly visible..

eters can also be applied to FFT
traces. :

PASS/FAIL TESTING ON FFT TRACES
PASS/FAIL testing is fully supported
on FFT traces. The instrument can
be setup to test incoming spectra
against tolerance masks. in case the
signal "fails", the instrument can be
programmed to perform a choice of
actions (screen dump, waveform
storage, pulse out, efc.)

RESCALING

Allows an input signal to be rescaled
using a (ax + b} correction factor to
compensate for gain and offset. This
is very useful when dealing with

various types of fransducers, to read

the correct terperature or pressure
value directly from the scope's
CUrsor.

FUNCTION CHAINING

When more than one math function
is needed in the equation, WP02
supports function chaining, and al-
lows the user to subtract a signal
from a backgroung reference stored

in memory and then perform an FFT -

after the subtraction.
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REMOTE CONTROL

Ali of the waveform processing can
be controlled via GPIB or RS-232-C
remote control, And the function
traces do not even need o be called
up on screen to be updated, an im-
portant feature that speeds up the
computation.

. FOURIER PROCESSING {
* Fourier processing is a mathematical tech-
nigue which enables a time-domain wave- |
form to be described interms of fraquency-
domain magnitude and phase. or reat and
: imaginary spectra. itis used, for example, in . |
. spectral analysis where a waveform is |
. sampled and digitized, then transformed by |
a Discrete Fourier Transform (DFT). Fast
| Fourier Transforms {FFT) are a set of aigo-
rithms used to reduce the computation time
{by better than a facior of 100 for a 1000
point FFT) needed 1o evaiuate a DFT.




WPO02 Specifications

GENERAL :
Max. number data points: only limited
by the availabie amount of system
memaory (indicated in the “memory useq"
status menu}.
Min. number data points: Daia points
can be reduced down to 50 in the
processing function to improve update
rate.
Vertical Zoom: supported, 50x maxi-
mum.
Horizontal Zoom: supported, maximum
zooming to a point where 20 samples of
the source wace ccoupy the full screen.
Maximum Sensitivity: 50 uV/div after
vertical expansion.
Frequency Range:
Repetitive signals: DC 10 instrument
bandwidth.

Transient signals: DC to 1/2 maxi-
mum single-shot sampling frequency
Frequency Scale Factors: 0.05 Hz/div
t0 0.2 GHz/div in a 1-2-5 sequence.

Frequency Accuracy: 0.01%.

AMPLITUBE AND PHASE

Amplitude Accuracy: Better than 2%.
Amplitude accuracy may be modified by
the window function {see the window
functions tabie).

Signal Overfiow: A warning is provided
at the top of the display when the input
signai exceeds the ADC range,

-Number of Traces: Time domain and

frequency domain data can be displayed
simuttaneousty (up to 4 waveforms),
Phase Range: -180° 1o +180°

Phase Accuracy: +5° (for amplitudes >

C 1.4 div).

Phase Scale Factor: 50° /division.

SPECTRUM SCALING FORMATS
Horizontal Scale: Linear, in Hz
Vertical Scales:

Power Spectrum in dBm (1 mW into
50.42).

Power Spectral Density (F5D) in
oBm.

Magnitude, Real, Imaginary: Linear, in
Yrdiv

Phase Display: Linear, in degrees.

WINDOW FUNCTIONS _
Rectangutar, von Hann {Hanning}, Mam-
ming, Flattop and Blackman-Harris (see
table below).

FFT EXECUTION TIMES*

100G poinds in less than 0.03 s.

1000 points in less than 0.3 5.

10000 points in less than 3 5.

* Oniy valid for 9370, 8350, 9360, and 9304/

10 with MWP option. Other models, add 50%

FILTER PASS BAND AND RESOLUTION

Fiiter . )

bandwidth at-6 dB  Highest side lobe Scallop loss Noise bandwidth
Window type ffreq. bins} [dB] dB] [freq. bins)
Rectanguiar 1.21 -13 3.92 1.0
von Hann 2.00 -32 142 1.5
Hamming 1.81 -43 1.78 1.36
Fattop 1.78 -d4d 0.0 2.96

" Blackman-Harris 1.81 57 1.3 1.71

Fifter Bandwidth at -6 dB characterizes the frequency resoiution of the filter.
Highest Side Lobe indicates the reduction in leakage of signai components info neighboring

frequenicy bins.

Scallop Loss is the loss associated with the picket fence effsct,
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FREQUENCY DOMAIN POWER -
AVERAGING

Summation averaging of power, PSD or
magnitude for up to 56,000 sweeps,

FUNCTION CHAINING

Up to four functions can be automatically
chained using traces A, B, C and D. ,
Using memories M1 to M4 for intermedi-
ate resuits, any number of operations
can be chained manuaily or via remote
control.

REMOTE CONTROL,

All controls and waveform processing
functions are fully programmable using
simple commands over the
oscilloscope’s GPIB or RS-232-C
interfaces.
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innovators in {nstrumerntation

WPO03 Parameter Distribution Analysis Firmware

Main Features

W Histogram function of over 40 different

parameters

Up to 2000 bins

Population of up to 2,000,000,000
18 histogram parameters

Autoscale on Histogram

in sequence waveforms

The LeCroy WP03 Waveform Processing
package extends the measurement
capability of the 2300 oscilloscope by
providing a new processing function -
built into the oscilloscope — to paerform
in-depth statistical analysis of waveform
parameters — a task that was formerly
carried out either manuzlly, with a
notepad, or by means of an external
computer, in a spreadsheet program.

Histograms of all or individual segments

for the 9300 Family of Digital Oscilloscopes

e 288 15

delan(py ¥

58 n¢ AC

Parameter Histogram Display stiows the statistical distribution of timing fitter.

The new function provides histogramming
of any waveform parameter measurement,
and can be conveniently autoscaled 1o
display the center and width of the
distribution. !n addition, an already wide
range of automated measurements are
extended to provide a new category of
statistical measurements specifically
designed to analyze histogram distribu-
tions.
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The package is fully programmable. over
GPIB and RS-232-C interfaces, and
hardcopies can be made directly to a wi
range of printers (inciuding the optional
internal printer), plotters or graphic
formats.



WAVEFORM PARAMETER ANALYSIS
WPG3 adds a powerful dimension to
waveform analysis by recording and
analyzing the properties of a series of
waveform parameter measurements. This
is accompiished by a function that records
the parameter values and presents the
data in a statistical form - the Histogram.

The Histogram function produces a
waveform consisting of one point for each
histogram bin, where the vaiue of each
point is equal to the number of parameter
vaiues which falf intoc the corresponding
bin, Analysis of histogram distributions is
supported by a wide range of automated
statistical parameters, which provide
insight and quantitative analysis into
difficult-to-measure phenomena such as
jitter and ampiitude fiuctuation. This
function is also invaluable in establishing
production test limits.

A DATABASE IN THE OSCILLOSCOPE

The Histogram function performs
calculations on a stored history database
of waveform parameter values. This allows

width 1 wigth 2 witdth &
- LT3 -

¢

Bin Popatation

Puise Width >

Pulse Width Histogram

Histogram of a pulse width parameter
recorded on a single or sequence acquisition
with N occurrences of the parameter

detailed analysis to be performed on
parameter data without the need o
reacquire the source waveforms. Having
the parameter database availabie also
atiows automatic scaling of histogram
and graph displays.

857 suseps
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WAVEFORM PARAMETER
MEASUREMENTS

The 1.eCroy 9300 series has the capability
o perform a wide range of automated
waveform parameter measurements which
make interpretation of waveform data
easy, accurate and repeatable. The
distribution of these parameter measure-
ments can be analyzed by histogramming
their values.

Some of the waveform parameters
available include:

amplitude At at level {ahs) overshoots
area At at level {%) avershoot -
base duty cycle peak to peak
cmean falltime period
cmedian f80-20% risetime:
crms {@leve! (abs) r20-80%
csdev f@ievel (%) @level (abs)
cycles frequency r@level (%)
delay maximum RMS

Adelay . mean std dev

At at level {abs) median top

At at level (%) minimum width

- Difference
cirsnr

588 MS/g

Hostonp

The upper trace shows a persistence dispiay of a signal. A casual observer would assume there is some frequency drift. The
histogram of frequencies in the fower display reveais much more detail. There are two dominant frequencies separated by
2 kHz, All scopes can measure frequency (and other parameters). The benefit of LeCroy's WP03 is that it presenis the

information in a way which will help the observer understand and soive problems faster.
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WPO03 Specifications

HISTOGRAM FEATURES

Provided beiow are just some of the
histogramming capabilities.

Vertical: :

Autoscaling, choice of “Linear”, "Log" or
"Constant maximum” (linear} scales. Up fo
50x expansion.

Horizontal:
20 0 2000 bins in a 1-2-5 sequence.
Autosetup of center and width.

Population:
20 1o 2.000,006,000 selectable ina
1-2-5 sequence.

Data Source: Any waveform parameier.

Value:

The number of events binned, as weil a3 the
percent of overflow/underflow events are
automatically displayed.

Histogram Parameters

The siandard 9300 series offers basic |
rameter statistics {maximum, minimum, |
erage and standard deviation). WP03 ac
18 Parameters for use directly on the |
togram displays. These additional measu
ments allow detailed analysis of the pars
eter distributions and can be monitored
the pass/fail system to provide go/no-
testing based on parameter statistics.

Measurements: 18 Statistical parameters
operate directly on the histogram.

Cursor measurements can also be made directly
on histograms.

HISTOGRAM PARAMETERS

Parameter Abbreviation Explanation

histogram base hbase Horizontal position of left-most statisticatly significant bin.

histograr top hiop Horizontai position of right-most statistically significant bin.

histogram amplitude hampt Horizontal difference between ihe hiop and nhbase values.

histogram rms vaiue hrms Root Mean Square velue of histogram distribution

sigma sigma Standard Deviation ¢f histogram distribution

fow low Horizontal position of ieft-most non-zero bin.

high high Horizontal position of right-miost non-zero bin.

range range Herizontal difference between the high and low vaiues.

totai population totp Total population in the histogram.

maxirmum popuiation maxp Maximurn population in any histogram bin (i.e. vertical value at the mode}.

peaks pks Number of peaks in the distribution.

mode motie Horizontal position of the bin with the maximum population.

average avgy Horizontal mean of the distributior_a.

median median Horizontal median of distribution. The vaiue of the mid-point of the distribution.

full width at haif max fwhim The width of the distribution arcund the maximum population din, inciuding bins
which contain at least one half of the maximum population.

full width at x% of max fwxx The width of the distribution araurd the maximum population bin, inciuding bing
which are at least x% of the maximum population.

% position at peak xapk Haorizontal position of the nth largest peak by area.

petcentiie pctt Value in histograms for which % of population is smaller.
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9300 Family Disk Drive Measurement

Packages

Main Features

i IDEMA Test Standards

' Measurements

Puise Width 50

Track Average Amplitude
Resolution

Overwrite

B PRML Measurements
Non Linear Transition Shift
Auto Correlation Signal-To-Noise
Auto Correlation

M Peak/Trough Pair Measurements
Time between peaks |
Time between troughs
Time over threshold
And ten others...

W Histograms for Statistical
Analysis _
Histograms provide bar charts for

easy analysis of measurement
results over many events.

DISK DRIVE MEASUREMENT
PACKAGES

LeCroy's Disk Drive Measurement
Packages provide the ability to
perform automated drive waveform
measurements. The combination of
autornated measurements, long
mernory, and waveform display
enables previously unavailable drive
analysis capabilities.

LeCroy

- Innovators in Instrumentation

mnfinmm B |
,l T

The Disk Drive Measurement
Packages inciude the DDM package
and the PRML. package. The DDM
package provides IDEMA Test
methods measurements and many
other measurements for analysis of
Lorentzian signals. The PRML
package provides parameter
measurements specifically for PRML
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signals imciuding PR4, EPR4 and
E*PR4. .

Also provided with the DDM package:
is a powerful histogram math
function capability. The histogram
math function allows any drive
waveform parameter {o be
histogrammed and statistically
analyzed.
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DDM (Disk Drive Measurement) PACKAGE

IDEMA® TEST METHODS
PARAMETERS

The DDM package includes processing
functions specified in the International
Disk Drive Equipment and Materiais
Association ((DEMA®) test standards
document™.

PEAK/TROUGH PAIR PARAMETERS
Pararmeters that measure ampiitude
and timing relationships between
positive peaks and negative peaks
{froughs} of a waveform are also
included in the DDM package. Used in
conjunction with the Histogram
processing function a statistical
description of the waveform can be
calculated.

“As specified in IDEMA Standards,
1994 Revised Edition

{1} Document No. T15-81

{2} Document No. T3-91

{3) Document No. T4-81

{4} Document No. T14-81
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FREQUENCY DOMAIN PARAMETERS
These parameters provide a rapid technique
to extract amplitude and phase of single

frequencies from cormplex waveforms. These

parameters are more efficient than using an
FFT for specific frequencies of interest.

Histograms
Any waveform parameter may be
histogrammed. The histogram function
produces a waveform with the vertical axis
in units of ‘Events’ and the horizontal axis
in parameter units (volts, nanoseconds,
..etc.). The histogram shows the statistical
variation of the selected parameter and is an
extremely valuable analysis tool. Using
scope measurement cursors the value and
population of any bin can be exactly deter-
mined.

HISTOGRAM PARAMETERS

Histogram parameters provide the ability to
obtain numeric values for statistics or other
features of a histogram. When combined
with the 9300 family parameter cursors the
statistics or other characteristics of a
selected section of interest in a histogram
can be measured.

Section 2 Specifications

588 H/s
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PRML Measurement Package

PRML PARAMETERS

PRML. (Partial Response Maximurm
Likelihood) recording channels
provide higher areal densities by
aliowing magnetic fransitions to be
written at closer spacing than peak
detection channeis. The following
parameters provide a time domain
technique to measure the time shift
and S/N ratio created by this
magnetic wriiing process.

Ordering Information

93XX-DDM Disk Drive Measurement Package
93XX-PRML PRML Measuremerit Package

9BXA-VPA WPO1, WP02 and DDM Package
93XX-VP2 w1, WP02, DDM and PRML Package
93XX-VP3  DDM and PRML Package

Copyright @ October LeCroy is & registerad trademark of
{eCroy Corporation, All rights reserved. Information in this
aubiication supercedes all eartier versions.
: S N

Specifications subject t0 change without notice.

9510/B ' ' Innovators in Instrumentation
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LeCroy

The Digital Scope Specialists

CKTRIG hardware option for the $350A and
9370 series oscilloscopes

Main Features

W High speed 500 MHz external
ctock input.

W 10 MHz external clock reference
input.

B Edge trigger comparator ouiput.

#® BNC, rear-panel mounted
connectors.

External clock

This feature allows the 9350A and
9370 series DSOs to be externally
clocked at a fixed rate from 50 MS/s
to 500 MS&/s, enabling full phase
control over the acquired signal. The
sample raie can be fine-tuned to the
exact speed required by the applica-
tion,

External reference

The external reference allows the
scope to be phase-synchronized o
an external 10 MHz reference, either
to match the stability of the external
source or to phase lock the acquired
signal. Several DSOs can then be
synchronized using a simple source
as reference.

Page 2-29

Trigger comparator

The trigger comparator signal outputs
a pulse for each valid edge-trigger
condition on the trigger signal. This is
an invaluable feature for event-
counting and throughput applications.
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Specifications

EXTERNAL CLOCK INPUT
input signal requiremers:

Amplitude: 800 mV p-p
Frequency range: 50 MHz 0 500 MHz
Offset: oV

input impedance: 50Q.
Calibration must be initiated for each
external clock change.

The negative pulse width must be
less than 5ns.
{2ns recommended)

Swept Clock: Only & fixed frequency
external clock is supported. Swept
clocks will cause severe offset errors
{10% worst-case).

EXTERNAL CLOCK REFERENCE
INPUT
input signal requiremenis:

Amplitude: 800 mV p-p
-Frequency range: 10 MHz 5%
Cffset: oV -

input imbedance: 50Q.

Copyright May, 1995, LeCroy is a registered trademark of
LeGroy Corporation, All rights reserved. Information in this
subtication supersedes all earier versions.,

Specifications subject 1o change without notice.

TRIGGER COMPARATOR OUTPUT
The comparaior operates in a ‘ime-
over-threshold' mode and generates a
puise edge of the same polarity as the
polarity of the selected triggering edge
each time a valid EDGE TRIGGER
condition is met on the trigger signal.
The duration of the pulse will be equal
to the time the trigger signal is above/
below the trigger level.

Note: This does not operate in SMART
TRIGGER maode.

Output signal characieristics: ECL,
500, series-terminated.
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Ordering information

935X A-CKTRIG CKTRIG option for
the 9350A
oscilloscope
family.

Retrofit kit for the
93504 oscille-
scope family.

CKTRIG option for
the 9370 oscillo-
scope family,

Retrofit kit for the
the 9370 oscillo-
scope family.

935XA-RKCKTRIG
937X-CKTRIG

937X-RKCKTRIG

For further detdils, please réqaest the
CKTRIG Product Note from 171
Marketing.

LSA Direct Sales: 1 {800) 5LE-CROY

LeCroy Worldwide Sales Offices

ASIAPACIFIC  LeCroy Pty L1d 61.538.80.7358
BENELUX " LeCroy BV 04902.8.9285
FRANCE LeCroy SARL  {1).69.18.83.2C
GERMANY LeCroy GmbH  06221.83.10.01
fTALY LeCroy SRL 06.336.797.00
JAPAN Osaka  LeCroy Japan  0816.330.0961
JAPAN Tokyo  LeCroy Japan 0B13.3376.9400
SWITZEALAND Geneva = 0227182111
SWITZERLAND Lenzburg 064.51.91.81
United Kingdom  LeCroy id {01235) 533114

Other sales and service representatives
throughout the world.

LeCroy

The Digital Scope Specialists



Section 2 Specifications

930x-64

Main Fealures

# Extended memory capacity for
processing iong waveforms.

M High-speed signal processing.

M Fast Fourter Transforms on iong
waveforms.

® Improved trace update rate.

Power and Speed

This option offers 64 Mbytes of
processing RAM for the 9300 series
of DSOs that have a 68030 proces-
sor installed. One benefit of the 64
Mbyte option is its ability to handle
longer FFTs, multiple zooms, math
function chaining, and storage of
very long waveforms. In addition to
Increased capability for memory
intensive applications the extra
memory results in higher processing
speed for all operations.

64 Mega Bytes Extended Processing Memory

Memory Uscage

in a typical 8300 series oscilloscope
about 1.5 MB of RAM is used by the
operating system and the remainder
(2.5 MB for standard models, 6.5
MB for ‘M’ models and 14.5 MB for
‘L’ modeis) is available for waveform
processing. The amount of memory
needed depends on the length of
waveforms being processed. For
example, performing a simpie
function on a 1 million point wave-
form requires 4 Mbytes, performing
an FFT on a 1 million point-signal
requires 8 Mbytes.
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Inntovators in mstruentation

Enough Memory?

Without sufficient processing
memory users can run into applica-
tion problems. Two 2 million point
signals may be stored in the RAM of
an ‘L’ medet DSO but an additional
oscilloscope operation may dernand
more than the remaining available
RAM.The result is memory crunch,
and the scope siows down. The 64
Mbyte option gives 'power users' the
capability they need to ensure that
processing of long waveforms does
not cause a problem. .
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Memory for Anal‘Qsis

LeCroy high performance DSOs
(9350 and 9370 series) can acquire
signals of 8 million points and
process them with calculations
including integration, differentation,
FET, square-root, log, exponeniial
and six selectable digital filters using
the 64 Mbytes of RAM. The benefit
ip the user is more accurate mea-
surements with better resolution.

An FFT is a complex calcuiation
which requires up to 10 bytes of
processing RAM for each paint of
signal data. One approach to this
computational challenge is to reduce
the number of points used in the FFT
calculation, to use only the first 10 k
for example. This compromise can
lead to inaccurate analysis and
wrong results. With extra RAM FFT
calculations can be performed on
waveforms of severat million points
without loss of accuracy.

Memory Utilization Table

Displayed above is a waveform and an FFT
performed on its first 10,000 points. s
resolution is 50 kHz.

Lengih

Record
Milliens of Points
1 2 4 g1
Store to each of M1toM4 2 5 10 20
Simple function (e.g. log) 4 10 20 40
Add/sub/muit/div 2 signals 6 15 30 60
Summed Average 8 20 40 80
FFT 8 20 40 80

Memory in Mbyles

This table outlines the memory
utilization for computation intensive
signal processing. For example, the
total processing memory required to
perform an FFT on a 4 million peint
waveform is 40 Mbytes.

Copyright January, 1996. LeCroy is @ registersd tragemark of
LeCroy Corporation. All rights reserved. Information in this
publication supersedes all earlier versions.

Specifications subject ta change without notice.
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%,

Extended processing memory allows FFlsto
be performed quickly on signais of several
million paints. Above is an FFT of the same
signai with 1,000,000 points captured and
analyzed. Note that the initial peak of the first
screen (left) is resolved into two peaks
{above} and that the frequency resolution Is
now 500 Hz. A DSO with long FFT capability
shows more detail and allows more precise
measurements in the frequency dormain.

Ordering Information

930x-64 Option for:
935X

937x

It is also possible to add the 64 Moyte
option to the 930X and 931X series of
DSOs if they have already been up-
graded with the MWP aption but this
would be an unlikely requirement due 10
the length of the acquisition memory of
these oscilloscopes.

USA Direct Sales: 1 (800) 5LE-CROY

LeCroy Worldwide Sales Offices

ASINVPACIFIC  LeCroy Pty Lid £1,38.80.7358
BENELUX LeCroy BV 40 208.9285
FRANCE LeCroy SARL {1).69.18.83.20
GERMANY LeCroy Europe Gmbh  06221.82700
ITALY LeCroy SRL 06.336.787.00
JAPAN Osaka LeCroy Japan 0816.330.08861
JAPAN Tokye LeCroy Japan 0813.3376.5400
SWITZERLAND  Geneva 0z2.718.21.11
SWITZERLAND  Niederdenz 062.685.80.50
United Kingdem  LeCroy Ltd {01235) 533114

Other saies and service representatives
throughout the world. '

LeCro

innavators in Instrumentation
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LeCalsoft-Calibration Software
for LeCroy Digital Oscilloscopes

Main Features

B Traceability to reference
standards

@ Computer check of key
specifications

# Computer-aided’
readjustment

® Fully automated
configurations available

B Supports all 93XX and
94XX models

@ IBM® PC-AT compatible

The LeCalsoft package enables a fast and thorough verification of all key specifications.

General

The LeCroy LeCalsoft (84XXCS05) test
and calibration package provides a con-
venient, unambiguous check of LeCroy
oscilloscopes. Designed forusers whore-
quire traceability to reference standards
{NIST, eic.), this package is ideally suited
for use in calibration laboratories where
the oscilloscopes are checked at fixed
intervals.

Resuits of the calibration check are fully
documented on hard copy, or they can be
archived on hard disk or diskette.

LeCalsoft works on any PC compatibie
with the IBM™-AT standard. It controls
the oscilloscope and the calibration
sources through a National Instruments ®
GPIB interface.
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Features .

Calibration Check

All the essential specifications of the
Digial Oscilloscope. such as bandwidth,
linearity. noise, trigger, timebase and ef-
fective—-bit count are tested. Deviations
from nominal vaiues are calculated and
displayed on the screen, printed, or ar-
chived on hard disk or disketie.

Comprehensive Documen-
tation of the Test Results

At the end of each calibration check, two
types of documeantation are available: a
leng form printout which gives details of
the results of all the tests execuied, and
states whether or not the results are
within the specifications, and a short
form printout which gives a summary of
the test results. :

Calibration Traceable to
Naticnal Standards
(NIST, etc.}

By using signal sources traceable to a
standard, the calibration will be trace-
abie to the same standard, provided the
relevant documentation is maintained.

Manual and Automated
Catibration Check

Beth manual operation with computer
asgistance, and automated operation
are possible. Automated operation re-
quires pregrammable multiptexer and-
signal sources. See the list of supported
devices below.

Assisted Adjustment of the
Oscilloscope

A computer—aided adjustment procedure
Is also provided. By following instruc-
tions on the screen, the trained
technician is guided through the adjust-
ments required to correct the settings of
the oscilloscope so that it is within the
specifications.

Calibration Certificate

On request, LeCroy will perform calibra-
tion traceable to National Standard
Orpanizations. Calibration certificates
are provided as part of this service.

Functional
Description

Calibration Practice

LeCroy oscilioscopes are auto—calibrai-
ing digitat oscilloscopes and therefore do
not require regular calibration fike analog
oscilloscopes. However, for users whoe
require traceability to reference stan-
dards {such as those provided by the
National Institutes of Standards and
Technology ). and for calibration labora-
tories which must inspect incoming
instruments and perform recalibration at
prescribed intervals, the LeCalsoft com-
puter-aided test and calibration
packages provide an easy soiution.

Under guidance of the LeCalsctt pro-
gram, somea adijustments {o the
ascilloscope can be made by an elec-
tfronics technician: Mowever major
deviations from specifications usually
reguire repair by a trained service engi-
neer. LeCroy regularly schedules
training classes. i no in-house trained
person is available, the nearest LeCroy
service center can carry out repairs and
calibration, anc provide traceability to
reference standards.

Using the LeCroy LeCalsoft
Packages

For calibration checking, digital oscillo-
scopes have a great advantage over
analog oscilloscopes because wave-
forms can be transferred to a host
computer. This simplifies the calibration
procedure enormausly, makes it poten-
tiaily faster and allows an exiensive
range of tests with unambiguous inter-
pretation of the results.

LeCalsoft performs an extensive series
of tests which verify the specifications of
the oscilloscope. it includes many tesis
relevant 1o analog scopes such as Noise
and Linearity tests. Although these tests
are difficult and time consuming on an
analog oscilloscope. they can be com-
puter controlled and are quickly and
easily performed on & digital oscillo-
scope. Tests which are specific to digital
oscilloscopes, such as Sinefit tesis are
also inciuded. '

The various test options in LeCalsoft are
presented to the operator in the form of

a simple meny system. The user has the

choice of performing an avtormnated cali-
ration check of the oscilloscope, or
individualily testing any of the spectfica-
tions. Some of the tests require the use
of high—quality external signal genera-
tors. The user receives instructions on
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the screen when it is necessary to’
change the cable connections, but apart.
from this minor intervention, the tests
are fully computer conirolled when sup-
ported GPIB-programmable instruments
are used.

Supported Instrumentation

LeCalsoft software works on any AT—
compatible eguipped with a math
coprocessor and a National instruments
GPIB interface. Automated calibration
checking is possible using a set of in-
struments from the foillowing list. (For an
automated calibration check, either the
LeCroy or Keithley programmable multi-
plexer is required to feed the calibration
signals to the oscilloscope input.}

RF sinewave generators:
Marconi 20194, 2022C, 2030, 2031
Fluke 60608, 6061A
Hewilett—Packard 8642A, 8642B
Hohde & Schwarz SMX

AF sinewave generators:
Marceni 2019A, 2022C, 2030, 2031
Hewlett-Packard 8642A, 86428
Rohde & Schwarz SMX
Tektronix FG5010
LeCroy AFG 8100

DC Precisicn Power Supply:
Tektronix PS5004
Datron 4708 Autocal Multifunction .
Standard

Fast Pulse Gererator:
Tektronix CG5001/CGE51AP

Power Meters:
Hewlett-Packard HP436A, HP437B

Multiplexers:
Keithley 128 SYSTEM DMM/
SCANNER with LeCroy interface
board.
LeCroy 4051, 4873~1, 4873~2
Multiplexers.

Frequency standard:
WWV or HBG1500

Recommended Accessories

A full kit of calibration connectors and

-interfaces is available from LeCroy. |t

includes ail the necessary cabies, adant-
ers, sphtters and filters. as welt as the
Programmable Multiplexer. Also avail-
able is a repair package including
special tools, board exienders, efc., for
computer-aided adjustment.
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Use of Other Instruments

It is possibie to perform the calibration
check with some other unsupported sig-
nal sources. However. the user is then
required 1o set up these instruments
manuaily and to perform one measure-
ment at a time. The LeCaisoft package

Specifications

Computer Required: Any PC compat-
ible with the IBM-AT standard, and
equipped with a mathematfical coproces-
sor and a National Instrument Inc. GPIB
interface.

Operating System: DOS 3.0 upward
Medium: 37,7 1.44 Mb
54,7 1.2 Mb diskette

Major Tests Supported by
LeCalsoft

Internal

To ensure proper calibration of the oscil-
wscope, internal auto~calibration tesis
are aufomatically executed during nor-
mal operation. This standard sequence
of internal auto calibration tests is inig-
ated by the software and the results are
transferred to the PC for analysis.

The tests are: L )
— Calibration of the resolution of the

time—to-digital converter with respect

to the system clock

- [eterminaticn of the gain constants of
the input amplifiers

- Offset compensation versus gain
variation

~ Global internal non—linearity

- General functionaiity check

Bandwidth

To calculate the bandwidth, the ampli-
tudes of sine waves of increasing
frequencies are measured. The sine
wave generator is first set to 500 kHz
with an amplitude 75% of full screen, i.e.
13 vertical divisions. The frequency is
then swept up to the point where an am-
plitude drop of 3 dB is observed. This
indicates the bandwidth.-

This test is executed on all channeis for

1 ML and 50 Q input impedance and tor
all vertical sensitivities. It reguires a sine
wave generator with good flatness.

Generators supported under program

guides the user step by step, and con-
trols the oscilloscope data acguisition
and the computation of the resuilts,

LeCalsoft compares the signal mea-
sured by the escilloscope with the signal
it would expect to receive from the gen-
erator. Warning messages are displayed

control are listed on page 2.

Linearity

15 different known voltages, varying
from 5% to 95% of full screen, are
applied by the externzal voitage reference
source. For each voltage value, a full
waveform is acquired. and the mean val-
ue is compared fo the known input
valtage. The linearity is determined
through a linear regression fit to the 15
measurements.The sicpe, the offset and
the chi-sgquare of the fit are computed.

With the linearity test, many other re-
lated tests are performed: response time
of the overload protection of the 50 Q2
input, linearity of the variable gain cali-
bration. range and linearity of the offset
sefting, and quality of the input coupling.

This procedure is executed on all chan-
nels for both 1 M2 and 50 Q input
impedance. The test requires a DC
source with a precision and time stability
of 0.1%, a voltage range of O V1o 20V
adjustable in steps of 5 mV, and an out-
put current capability of 3060 mA.

Power supplies supported under pro-
gram control.are listed on page 2.

Noise

The noise tests are executed on ail

channels for both 1MCQ and 50 £ input
impedance, with AC and DC coupling,
five different ime—base settings, and
open inputs. Full waveforms are ac-
quired with different offset values. The
peak—to-peak as well as the RMS vai-
ues of each measurement are
computed, and the maximum values are
recorded. The program also indicates
the occurrence of any “flyers”, Le. short
noise peaks generated by the ADC's.

The noise tests also include:

~ checking the linearity of the variabie
offsets of all channels batween 2.5%
and 97.5% of fuli screen.
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whenever tolerances are exceeded.
Some of the adjustments may be carried
out by the user when the test sequence
is finished. In this case, the software will
guide the user through the correct ad-
justment procedure. At the end of the
calibration: check, & printout can be gen-
erated to list the resulis.

- checking the stability of the ground
line when switching the inputs be-
tween GRCOUND and BC coupling
modes.

Rise time/Overshoot

Executed on gl channels for soth 1MQ

and 50 2 input impedance, these tests
measure the rise time of the oscilio-
scope response 1o the input voltage
step, as well as the amount of pre—shoot
and overshoot. They require a voltage
step generator with calibrated fast rise—
time ampilitude.

The Veltage Step Generator supported
under program control is the Tektronix
CGE5001.

Sinefit

The performance of the analog-to~digi-
tal converter is evaluated in terms of the
number of effective bits {& measure of .

- the signal—to—noise ratic). It is measured

on all channels, at a sensitivity of 50 mV/
div., by applying a pure sine wave at
varying frequencies and timebase set-
tings

This test is a measurement of dynamic
linearity. it shows the effect of such er-
rors as noise, non—linearities and
aperture jitter.

Timebase

The timebase test compares the internal
clock with a very precise and stabie ex-
ternal timehase reference {clock
generator) such as the WWV standard
or HBG 1500. :

“Trigger

The trigger capabilities are tested for aft -

possible configurations. These include:

- Internal and external rigger sources

-~ DG, AC, HF-reject, and LF-reject
couplings

- Trigger level settings in all slope
modes.
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ORDERING INFOFEMAT!ON
LeCalsoft and Options

G4XXCS65 Complete LeCalsoft tor 83XX and 84XX (software and
hardware), incl. cables, switch card, adapters, etc,
94XXC801 LeCalsoft software for 33XX and $4XX

9400CS801  Calsoft software for 8400A

LeCalsoft Accessories

S400KCS02

GAXXKCE02  Calibration kit for 83XX and 84XX
Calibration kit for 9400A

Individual system components available on request

U.S. REGIONAL SALES
OFFICES 1 800-5-LeCroy
(1-800-553-2769):

automaticaily connects you to your
local sales office.

LeCroy has sales engineers in most major
metrepolitan areas, coordinated through a
system of five Regional Sales and Service
Offices:

NORTHEAST: 700 Chestnut Ridge Rd,
Chestrnut Ridge, NY 10977

SOUTHEAST: 410 Ware Blvd Ste 718,
Tampa, L. 33619

FARWEST: 5312 Stoneridge Mall Rd
Ste 180, Pieasanton,
CA 84588
CENTRAL:
Midwest: 4811 S 76th St Ste 415,

Greanfield, W1 53220

Southwest: 14800 Central Ave SE
Albuguergue, NM 87123

WORLDWIDE

Argentina: Search SA, (01} 3846882
Austraiia: Scientific Devices Ply Lid,
{03) 5793622
Austria: Dswetron GmbH. (0316) 381804
Benelux: LeCroy BV {0031} 4802-80285
Brazil: ATP~Hi~Tek. {011) 4215477
Canada: LeCroy Canada Inc,
{514) 928-4707
Denmark: Lutronic, (42) 459 784
Eastern Europe: Elsinco GmbH, Vienna,
’ 222 812 1751
Finland: Labtronic QY, {80} 847 144
France: LeCroy Sarl {1) 68073897

Germany: LeCroy GmbH, (06221) 831001
Greece: Helienic /R Lid., (81) 721 1148
Hong Kong: Euro Tech (Far East) Ltd,
(052) 814--0311
India: Electronic £nt, (022) 4137096
Israel: Ammeo, (03) 453157
Haly: LeCroy Srl, Roma (06) 300.87.00
or 331 31 46; Milano {02) 2040 5634

Japan: LeCroy Japan,

Tokyo (0081) 33 376 9400;

Osaka (0081} 6 336 0261
Korea: WGCOJOO Hi-Tech Corp,

{02) 4495472
Mexico: Nucleoelectronica SA,

(05) 5583 6043

New Zealand: £.C. Gough Ltd,
{03) 798-740
Norway: Avantec AS (02) 630520
Pakistan: Electronuclear Corp, (021) 418087
Portugal: M.T. Brandao, Lia, (02) 815680
Singapore: Sing. Electr. and Eng. Ltd
(65) 4818888

S. Africa: Westplex Test & Meas.,

{011Y 787 0473
Sweden: MSS AB, (0764) 68100
Switzerland: LeCroy SA (064} 51 21 81
Taiwan: Topward ElLinst., Lid, (02) 601 8801
Thattand: Msasuretronix Ltd, {02) 374 2516
United Kingdom: LeCroy Lid, (0235) 533 14

LeCROY CORPORATE HEADQUARTERS

700 Chestnut Ridge Road
ro Chestnut Ridge, NY 10977-6499
Phone: (914) 425-2000
Fax: (314) 425-8967

LeCROY EUROPEAN HEADQUARTERS
2, rue du Pré~de—la—Fontaine
P.O.Box-341

1217 Meyrin 1 — Geneva, Switzerland -
Telephone; (022) 718-21-11

innovators in instrumentation Fax: {C22) 782-3%-15

Copyright @ May 1992, LeCroy is the registerad trademark of LeGroy Corporation. All rights reserved. information in ihis publication supersedes ail earlier versions. Spectfications subject
S change withoot notice,
TGS 0114004
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Section 3 Performance Verification

SECTION 3 Performance Verification

3.1 Introduction

This chapter contains procedures suitable for determining if the 9374/M/L/TM Digital
Storage Oscilloscope performs as warranted.

They check all the characteristics that are designated as warranted specifications in
subsection 3.1.1. A more complete list of specifications is given in section 2.1.

Because they require time and suitable test equipment, you may not need to perform all of
these procedures, depending on what you want to accomplish.

In the absence of the computer automated calibration system based on LeCroy Calibration
Software ( LeCalsoft ), this manual performance verification procedure can be followed
to establish a traceable calibration.

It is the calibrating entities responsibility to ensure that all laboratory standards used to
perform this procedure are operating within their specifications and traceable to required
standards if a traceable calibration certificate is to be issued for the 9374/M/L/TM Digital
Storage Oscilloscope. '

3.1.1 List of Warranted Specifications

The electrical warranted specifications are listed in this subsection.
Warranted specifications are described in terms of quantifiable performance limits which
are warranted.

= Input Impedance

s ] eakage Current

= Peak to Peak and RMS Average noise level -
= Positive and Negative DC linearity
» Positive and Negative Offset

= Bandwidth

= Trigger Level

= Smart Trigger

=  Time Base Accuracy

= Overshoot and Rise Time

= Probe Calibrator

= (verload
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- Section 3 Performance Verification

3.2

3.3

Test Equipment Required

These procedures use external, traceable signal generators, DC precision power supply
and digital multimeter, to directly check warranted specifications.

Instrument Specifications Recommended Where
used
Signal Generator Frequency : .5 MHz to 2 GHz | HP8648B 3.9.1
( sine wave ) Frequeney Accuracy : 1 PPM | or equivalent 3.11
Amplitude : 5V peak to peak 3.12
Fast pulse Rise time < 70 psec Picosecond 3.13
Generator wsé T B 5, £ A TD1107 B
RT +3 2 115 ps or equivalent
Sine Wave Frequency : 5 KHz LeCroy LW420 3.10 .
Generator Amplitude : 6 V peak to peak | or equivalent ain
DC precision Amplitude : 10V, DC Tektronix 3.7,3.8 , ]
Power Supply Accuracy : < 0.1 % PS5004 315 @é%
or equivalent
Digital Multimeter | 4 digits Keithley 199 34
or equivalent 3.5
10:1 Passive Probe | 500 MHz , 10 MQ LeCrov PP0OS 39.1b
Cable BNC, 50 €, length 20 ¢m, Ins | LeCroy 3.103
(7.87 inches ) 480232001 3.104
Cable BNC, 50 Q, length 100 cm, LeCroy 3.XX
5ns (3937 inches) 480020101
Attenuator 50 Q, 20 dB 1% accuracy Subner 3.7
Attenuator 1 MQ, 20 dB 1% accuracy Suhner 3.7
Attenuator 50 Q, 3 dB 1% accuracy Suhner 3.10
Terminator 50 £2 Feed through, Suhner 3.13
1% accuracy
BNC T adapter BNC, 50 €2, T adapter LeCroy 3.103
402222002 3.104
Table 3-1 : Test Equipment
Turn On

If you are not familiar with operating the 9374/M/L/TM osciiloscope, read the operator's

manual.

a  Switch on the power using the power switch on the rear panel and verify :
» The display turns on after about 10 seconds and is stable
» The range of intensity and grid intensity is reasonable

= Wait for about 10 minutes for the scope to reach a stable operating temperature.
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Section 3 Performance Verification

3.4 Input Impedance
Specifications -
DC1.00 MO £ 1%
AC 111 MQ +£2%
DCS0Q£1%

3.4.1 Procedure

The impedance values for 50 Q2 and 1 MQ couplings are measured, with a high precisioﬁ
digital muitimeter.

34.1.a DCIMQ

= SetDSOChannell : On

Probe Atten

= Input Coupling : DC1MO
= Input gain : 50 mV/div.
= Trigger on : Channel 1
= Trigger mode : Auto
* Timebase : 50 psec/div.,
26-Feb-586 CHRNNEL 1
ig:1z:27 . —Coupl i ng—
X i ¥ bC58Q Lk
i T Grounded
o + S0C1HO
AR AR A & Grounded .
: T RACIMG F
+ —V/div OFFset
T {IRMAL
1 ECL TTL
T 18 labsl BHL—
T : 200MHz

1]

X2

%5

+ E x10
58 ps : x28 f
56 my  DC

g'ae v oo 188 1S/
359 my DC | T DC omy :
4 50 m¢ DC 0 RpuTO

*  Measure the impedance using a DMM with sense : must be 1.00 M) + 1%.

= Repeat the above test for input volt/div, of 200 mV. .
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Section 3 Performance Verification

34.1b ACIMQ

a SetDSOChannell : On

*  Input Coupling : AC I MO

= Jnput gain 1 S50 mVidiv,

= Trigger on : Channpel 1

= Trigger mode : Auto

# Time base 1 50 ysec/div.

26-Feb-96 ' CHANNEL 1
] Deses A
Grounded
T Ak
..__...-. P S I Peéed

T —/div OFFset;
NORMAL

1 ECL TTL
_ j(~6lobal BHL—
ke 25MHz
2BENH2

~Probe Atien—

X2

®5

x18 |
50 Us %28 f

56 my AC '

9 50 2‘«) AC - 188 MS/s
358 mv AC | 1 DC any '
4 50 my AC - O auTo

= Measure the impedance using a DMM with sense : must be 1.11 MQ + 2%.

* Repeat the test for input volt/div. of 200 mV, the impedance must be 1.00 MQ + 2%.




Seetion 3 Performance Verification

341c DC350Q

s Set DSO Channel'! : On

= Input Coupling : DCS0Q
= Input gain 1 50 mV/div.
= Trigger on : Channel 1
= Trigger mode : Auto
= Time base ;50 psec/div.
26-Feb-986 CHANNEL 1

16:30:50
1

—Coupling——

Grounded
I NCIMG
AR T IS R S S Grounded
1 | RCIMQ f
~/div OFFset;
NORMAL I
ECL TTL
_ ~Giobal BHL-—
el TR O5HHzZ

20akHZ

~Probe Atten—

] Q
Ke
x5

: T x19

58 ps %28 f

56 ny s _ -

Z 56 Y 50 168 MS/s

350 nY 5w I 1 ocoaw

4 50 n¥  50Q ‘ : 0 auto

= Measure the impedance using a high precision DMM with sense : must be 53¢ QO + 1%
* Repeat the above test for input volt/div. of 200 mV.

= Repeatsteps 3.4.1:3,3.4.1.band34.1¢c for Channel 2, Channel 3 and Channel 4.
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34.2 External Trigger Input Impedance

342a DCIMQ

s Set Trigger on o EXT
= Trigger mode : Aunto
=  Coupling Ext : DC
= External . DCIMO |
= Time base : 50 psec/div.
26-Feb-56 TRIGGER SETUP
16:33:29
i s SMART l
—trigger on
123 4%
Extld Line
—cplg Ext
fud R o s T SN e g HCLFREJ
r HFEREJ HF
[ —slape Ext——
WE  Neg
1 ~~txternal—
..:Z.N«- PR .- .. .- . PR QCIHQ
~=—foldaFf—
56 Us T _ Time Evis
50 ny 50 _
2 56 omy D . 199 HS/s
350 a¥ =0 | ~Ext DC @my IMQ
4 50 nV 50Q 0 AauTe

= Measure the impedance using a high precision DMM : must be 1.00 MCQ +1%.
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3.4.2.6 DCS50Q

= Set Triggeron - : EXT
*  Trigger mode ¢ Auto
»  Coupling Ext : DC
= Lxternal : DC 560
*  Time base + 50 psec/div.
26-Feb~96 TRIGGER SETUP
16:34:33 ' ;
{ HRE SMarT i
| —trigger ono
T 1234
T Extld Line
§ r—eplg Ext—
= BREERERENERERERY Pt | T AC LFRES
HFREJ HF
—slope Exi——
Neg
——txternal—
Hussel DC1MY
F=h0 L goFF——
59 ps - Time Evts
il 5e mv o 4
Z 58 mV 51 180 MS/s
368 MV 52 | Ext DC @V 502
458 nV 5 ' U auTe

* Measure the impedance using a high precision DMM with sense : must be 30 Q + 1%.

* Repeat steps 3.4.2.a, for Ext/10, and check as above.
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3.4.3 Internal Protective Resistor Verification
With any time base and gain, set DSO as follows :

= Input Coupiing : Grounded

= Check with a high precision DMM : input impedance must be 1 M £ 2%.

17-Jan-96 . CHANNEL 1
13:57:25

—Coupling—

58 Us
196 my

Grounded
ACIMG f

—4/div OFFset;
NORMAL

ECL TTL
1 —Glohal BWL-—

25MHz
2BoMHz

+ %19
59 us %29 §

e

169 MS/s

e

1 ocoeny

b, Ead Poud By
b b e
<o o< <D
[

O auto

= Repeat the above test for Channel 2, Channel 3 and Channel 4.
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3.5

251

3.6

3.6.1

3.6.1.a

Leakage Current

Specifications

DC 1 MQAC IMQ,DC50Q: % [ mV
Procedure

The leakage current is tested by measuring the voltage across the input of each channet.

= Set DSO Chl : On

= Input Coupling . DC s50Q

= [nput gain : 50 mV/div.
» Trigger on : Channel 1
= Trigger mode . Auto

= Time base 1 10 psec

= Connect a high precision DMM to Channel 1, and verify that the reading 1s not larger
than =1 mV,

= Repeat the above test for input volt/div. of 200 mV.

* Repeat the procedure for 1IMQ DC and 1IMQ AC.

= Repeat step 3.5.1 for Channel 2, Channel 3, Channel 4 and External .

Average Noise Level

Description

The 9374/M/L/TM inputs average noise level is tested at 10 mV/div., with 0 mV offset.
This is to verify the proper operation of the main board, front-end and ADC's.

The scope parameters functions are used to measure the RMS and Peak amplitude of
the noise.

. Peak to Peak Noise

Specifications

< +7.2mV Peak to Peak at 10 mVi/div.

DC1MQ

Procedure

= With no signal connected to the inputs, set 9374/M/L/TM DSO settings as fo]iows :

*  Turn on traces : Chi, Ch2, Ch3, Ch4
= Display setup : Standard, Dot Join on, Persistence off, Single grid
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* Input Coupling ;. DCIMQ

= V/div. offset . Normal
= Probe atten - 0 X1
= (Global BWL ;o Off -
*  Input gain © 10 mV/div.
=  Trigger setup : Edge
»  Trigger on .
e Coupling | : bC
» Slope | : Pos
s Holdoff o OfFf
= Trigger Mode : Auto
= Timebase 1 20 msec/div.
* Channel use -
®  Record up : S0K
26-Feb-96 ' CHRNNEL 1
16:46:89 : ~—Coupling—
nesea 3
29 ms - Grounded
19.6rY T
Croundad
- -] RCIMQ F
’2”2"“5“”;;“”‘““““‘_ . : —/div 0FFsety
2 B : o |
» éHGIDbaE BHL—
T 1 2BEMHz
280 ms I '
10.8my T
Y TRU——— T Probe Atten
18.0my T X2
T ®5
—— %10 ,
28 ms %28 I
e mv 0oC _
218 my OC - 2% KS/s
318 av DC I 1 0Ce.omy
4 18 mV OC _ g AUTo
= Press :  Cursors/Measure
= Measure : Parameters
= Mode 1 Cuastom
= Statistics : On
= Change parameters
= (Category : Al
"% Ontine 1 :  Measure pkpk of Chl
¥ Online 2 :  Measure pkpk of Ch2
® Online 3 :  Measure pkpk of Ch3
» Online 4 :  Measure pkpk of Ch4
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eb-388
13746

[AN]
0 3

[€5 Ny

28 ms
LEmy

20
ig.

ns
Bmy

20
18,

mes
O my

28
ig.

ms
amy

my
my
my
my

oe

BC
BC

e Gad P BT 1O
P e
[N o NN

27-Feb-95
8§:39:41

28 ms
15.6mY

24
19.

RS
B my

24
16.

me
Bmy

4
20
19.

M
By

28 ms

19 my
2 19 my
3 19 m¥
4 109 Y

oc
oc
gc
&C

Section 3 Performance Verification

186 sweeps: average low = high

pkpk (1) z2.2my 1.8 z.8

pkok (2> 2.5my 2.2 2.8

pkpk (3 2.3my 2.2 2.8

pkpk (43 2.3my 1.9 2.5
I 1 0C g.o0my

o ® S
Eand AV I SR AN v i

b b

328 sweeps: average Loy frigh
ppk {1 2.3my 1.3 2.8
pkpk (2) 2.5my 2.2 3.1
pkpk (3’ 2.4 my 2.2 2.8
pkpk (43 2.2my 1.9 2.5
peak to pesk
[;mﬁiF?e?ence betueen maximum and

minimum data values
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CD@@C‘DCO.
=0 RO PO D

MEASURE

DFF_CQPSQDS
Pardneters
mode

std Voltage
Std Time
Custaon
Pass
Fail
—statistics—

oFF [

e

CHANGE
PARAMETERS
£rom
9.68 div
Track on

to
190.88 div

258 KS/s
O auTo
CHRANGE PARAM

~—n 1ing—
2345

~-Category—

DIsk-std
DIisK-Locsl
DISK~PRML

DELETE aLL
PARAMETERS

—MEasure
pctl
eriod
preK
pks
points
of

l23 4
B B C B

Cyclic F

258 kS/s

0 AUTOD



Section 3

Performance Verification

Check affer at least 50 sweeps that : high pkpk readout is fess than £ 7.2 mV,
corresponding to 9% of full scale.

Repeat the test for Timebase : 1 msec/div, 50 usec/div, and 10 usec/div.
and check as above.

36.1.b ACIMQ

27-Feh-98
8:41:34

18 us
16.0my

18 ps
19.6my

10 us
19.9my

19 us

iB s

il 12 my
218 my
310 my
410 mV

3_,___.____._____

lﬁ.ﬂmU_

Select Chl, Ch2, Ch3 & Ch4 : AC IMQ
Input gain : 10 mV/div.
Timebase : 10 psec/div.

Check after at least 50 sweeps that the high pkpk readout is less than £7.2 mV,
corresponding to 9% of full scale.

CHANNEL §
—Coupling—
DCEOR k
Grounded

OC1Mg
Grounded

i/div OFFset,
- INORHAL

ECL TTL
—Giobal Bkl—
x OF F EasSiiabs
T 208MHzZ

~Probe Atien—
EE _

¥

%5

%18

%28 f

63 sueeps: average
pkok (1) 2.2mY
pkpk (2) 2.5y
pkpk (3) 2.5y
okpk (4) ‘ 2.2my

[ao N4 ]

A N
@ ®

[Ew I LS LN A o B =0
[N S I A L Bl
QO oD 0 1 IF
O P O e QF

(]

A o
s : 508 S/

<2

AC [ 1 0Coom

ac O AUt
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3.6.1.c DCS0Q

s Select Chl, Ch2, Ch3 & Ch4 : DC 500
= Input gain : 10 mV/div.
‘= Set Timebase oo 50 psec/div.,

= Check after at least 50 sweeps that the high pkpk readout is less than + 7.2 mV,
corresponding to 9% of full scale.

27-Feh-06 CHANNEL 1
6:46:11 T —Coupling—
ﬂse s I DC58g
I Grounded
18.9my DC1Mg
Grounded
ACIME '
2 oV/div OFFset
58 us S-SR S S S—. NORMAL
19.8my 2 ECL TIL
~Global BHL—
T 3§ 25MHz
’3“——‘—"—5@ - I - 200MHz
16.0mY 1
‘ Probe Att
4 - 75 sweeps: average loy  high sigma :?G ° nen
50 s ok (1) 1.9 1.8 2.2 b1
18.6my pEpK (D) Cotem 18 22 a1 | *2
Dkpk (3) 2.im 16 25 92 | %
— N Y 2.1 1.8 25 g2 |8
50 U %20 '
il 10 my s _ 1
310 mv 50 1 0Co.om
419 ny 50 O auTo

= Repeat the tests for Timebase : 10 psec/div and check as above,

“ Select :  Timebase Setup
v Select Channeluse : 2
= Set Timebase : 5 psec/div.
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21-Fep-95 » TIHEBASE
8:45:85 . » — T/div 5 ps
Qe - 58000
’ T sanples at
ie.amy 1 65/e
(1 ns/pt)
For 58 ps
5 us ey |
18.8m : l
3
5 ps 1 . |
18.6my . T —Channe! Use—
I 4
1 Peak-Detect
—4@g3p5 95 sueeps: average low  high signa Sequence
pkpk () 2.8m¢ 1.9 2.5 0.2 | 778 or W
19.8n okpk () 2.0 1.9 2.5 0.2 T TeR
i pkpk (3) 2.2y 1.9 2.5 B2 [hecord up to
| pkpk (4 2.2my 1.9 2.5 0 8.2 Sk
5 us '
1 disabled .
1o my s : 1 6S/s
310 nV =0 | 2 AC 0.0my
4 disabled | 0 auTo

= Check after at least 50 sweeps that the high pkpk readout is less than i 7:2 mV,
com_:sponding to 9% of full séalg.
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3.6.2

3.6.2.a

Rms Noise

Specifications

< +720 uV at 10 mV/div.

BC 1MQ

Procedure

= With no signal connected to the inputs, set 9374/M/L/TM DSO settings as follows :

s Turn on traces
Display setup
Input Coupling
V/div. offset
Probe aften
Global BWL
Input gain
Trigger setup
Trigger on
Coupling |
Slope 1
Holdoff
Trigger Mode
Timebase
Channel use
Record up

o B # & ® " = W O ® " m ® a

# Press
s Measure
s Mode
= Statistics

= Change parameters

On line |
On line 2
On line 3
On line 4

Chl, Ch2, Ch3 & Ch4
Standard, Dot Join on, Persistence off, Single grid
DC IMO
Normal

X1

Off

10 mV/div.
Edge

1

bC

Pos

Off

Auto

20 msec/div.
4

50K

Cursors/Measure
Parameters
Custom

On

Measure sdev of Chl
Measure sdev of Ch2
Measure sdev of Ch3
Measure sdev of Ch4

* Check after at least 50 sweeps that : high sdev readout is less than * 720 pV
corresponding to 6.9% of full scale.

* Repeat the test for Timebase : 1 msee/div, 50 psec/div, and 10 psec/div.

and check as above.
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7-Feb-98

8:53:57
20 mg
16.6mY

28 ms
18.6mY

28 ms
16.9my

26 ms
16.6nmY

20 ms’

fj 10 av
210 ny
210 my
418 nY

27-Feb-96
8:58:04

19 ps
18.8mY

2
19 ps
18.6mY

18 . ps
ig.0my

19 ys
18.8my

lg ps

018 ny
216 mV
3 ieny
4 18 nv

BC
oC
be
DL

A
Ac
AL

~

.

52 sueeps: average
sdev (1) 8.29my
sdev(2) B.34mV
sdev (33 B.29my
sdev (4) : 0.30mV

8.27
0.34
8.28
8.36

high
8.29
8.34
6.29
0.30

standard deviation
I of the data values

Spam the mean value

sigma
8.81
g.84
g.04
g.eg

54 syeeps: average
sdev (D) g.38mY
sdev(d) g.33nmy
sdev (P g.28my
sdevi4g) B.28my

I 1 DC 8.8my

louw
2.28
8,30
0.26
@.25
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high
9.32
9.35
9.30
B.32

sigma
0.01
8.91
g.81
g.01

"CHANGE PARAM
~“fﬂn 1 i g
fz2345

—Lategary—
All
DISK-Std-
OIsk-Local
DISK~PRML
Cyelic 4

BELETE ALL
PARAMETERS

—Reasure

rejievel i
rms
5dey]
sigma
tas F
ofF
i 234
A B LC B

258 k&/3

0O auTd

CHANNEL 1
~—Coupling—-
neses k
Grounded

DC1MG
Grounced

~Global BRL—
WEE 25MHz
268MHz

{Prabe Rtten

bl

598 MS/s

0  AuTo



3.62.b AC1IMQ

Select Chl, Ch2, Ch3 & Ch4 : AC 1MQ
Input gain : 1¢ mV/div.
Timebase : 19 usec/div.

Check after at least 50 sweeps that the high Sdev readout is less than + 720 uVv,
corresponding to ¢.9% of full scale.

3.6.2.c DCSQ

Select Chl, Ch2, Ch3 & Ch4 : DC 56Q
Input gain : 10 mV/div.
Set Timebase : 50 psec/div.

Check after at least 50 sweeps. that the high Sdev readout is less than + 720 pV,
corresponding to 0.9% of full scale.

27-Fah-06 CHANNEL 1
9:82:18 —Loupl ing-—
(S a— DC58Q
58 ps T Grounded
}.QBF'EU T DCE.MQ
T Groundad
I ACIMO y
4 ~i/div OFFsety
te.gnv 1 ECC.TIL
T ~Global BHL—
I e 25MHz
'3*‘6 e - : 200MHz
o] N
169.0mV T
- Probe ALt
4 53 sweeps: average Lou kigh sigma . T8 o
59 ps sdev(1) 9.27my  6.25  8.28  9.01
18.8my sdev (D) 9.28my  B.25 B8.32 @8.81 | %2
sdev(3) 9.25ay  B.24 . 9.26  B.91 | %0
sdev (4 g.28m¢  9.26  9.29  0.00 | X1B
50 yus : X248 F
i1 v se _ ] _
710 my 50 . 108 MS/s
310 my 50 e 1 DL g.omy '
410 m¥ 50 _ O auTe

» Repeat the tests for Timebase : 10 psec/div and check as above.
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3.6.3  Imputs Grounded

With no cable plugged into scope, set the DSO as follows :

Turn on trace

Change parameters
On line 1

Channel 1, Chansnel 2, Channel 3 & Channel 4

: = Input Coupling DC 50Q
i = Input gain 10 mV/div.
: = Offset Zero
| s Trigger on Channel 1, DC
% = Trigger mode Auto
. = Timebase 10 psec/div.
. » Channel use - 4
? = Record up 50K
' = Turn off trace Channel 1, Channel 2, Channel 3 & Channel 4
»  Turn on trace ABCD
v Select Math Setup
= For Math Use at most 5000 points
= Redefine A,B;C,D Channel 1, Channel 2, Channel 3 & Channetl 4
» Use Math? Yes
s Math Type Average
= Avg Type Summed
= For 1000 sweeps
Cursors/Measure Parameters
Mode Custom
Statistics off

Measure mean of A

Online 2 Measure mean of B
On line 3 Measure mean of C
On line 4 Measure mean of D

Check after at least 100 sweeps that the mean value of A, B, C & D 1s less than
+1.6 mV, correspending to £ 2% of full scale.

Switch Channel 1, Channel 2, Channel 3 & Channel 4 between coupling BC 50Q and

Grounded.

Check after at least 100 sweeps that the mean value of A, B, C & D is less than
+1.6 mV, corresponding to % 2% of fuil scale.

Set coupling all Channel :

DC IMQ

Check after at least 100 sweeps that the mean value of A, B, C & D is less than
+1.6 mV, corresponding to + 2% gf full scale.

Switch all Channel between coupling DC 1MQ and Grounded.
Check after at least 100 sweeps that the mean value of A, B, C & D is less than

+1.6 mV, corresponding to = 2% of full scale.

-~
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27-Feb-05
9:98:12

18 us
19.9my

10 us
10,0 my

¢ ps
16.86mv

10 ps
186 mY

323 suwps
19 ps

1t 16 mv 00
2 10 my  EQ

10 my B0
Bl 16 mv 0

2T-Feb-496
9:98:37

18 ps
16.amy

10 s
16.0my

——447 sups

ig ps
1a.6my

4 46 SUPS

18 ps
19.9my

———A4 45 Sups
19 us

118 mV 5Q
216 mV 50
3 16 mv 50
Bl my s

Z00M + MATH

#:average (1)

I REDEFINE f
T f=Average(]

—326 sups”

REDEFINE B
B=Auverage(d)

B:fAverage (2);

REDEFINE §

325 sups:

f=Averags(P

& Average (30,

B
bk I | ot Lod b1 AR !-hi LN 2 I P N I T ) L bk REDEFINE B
i B=Average(§

324 sups

—Multi-Zoom—
OF F

'E:Ruehage(é%

i | max points

¥ _ ~For Math use}

5800

508 MS/s

I 1 DCe.omy
0O AUTO

SETUP OF f

i Average (1),

—use Math?

T , No

448 sWps”

+ ~HMath Tupe—
e At EEEE R R orithnetic |

B:Rverage (2

Average
Correlats
Erh.Res

Extrema P

£ Rverage (3,

'wwﬂva Tiype——

Continuous

i Average (4);

-+ For
S O SR I I I 1800
+ {(sueeps)

oF
gz2z348cC0D

M1 M2 M3 4

fi: Average (D 5868 MS/s
(ﬂ 50000 -> SG8B pts

0O aJTo
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27-Feb-96 : MEASURE

5:19:38 - -

A Average (1) T OFF Cursors i
19 ps T Paraneters
10.6my T mode

: ) + Std Voltage b

o7l sups = Std Time

B:Average (2, I Customie
10 ps PN PR PN WIPR IPURS: SN NUWIPN EPWRR BIPUAE SO | -rere
18.6my 1 Fail i

——678 sups’ 3 ’StStigi—’“

(C:Average (3, s
18 ps I
16.8nY , B CHANGE

569 sups T - PARAME TERS
; . _ From
@igvigagem nean () o gamy 3.88 div
-8. Track W3 C
18.9my | mean(® 8.81my ree t n
nean{f) ~-g.z28my \ ]

——568 SWpS’ pean(h -9 18y 16.08 div

16 us '

i 1env 0

2 le mv 50 508 MS/s

318y 50 | 1 BCoe.emy

418 my R O auTo

27-Feb~-96 CHANGE PARAN

g:10:51 T {11 ] 1 FY——

fi:Average (1), = 2345
10 ps T
16.0my t ~—Categon g

4 . i
743 sups ¥ DISK-Std

Braverage (23, I DIsk-Local
18 ps - : !: jll‘li 30003, ' OO s I |_-;1!' VIR kI | I W ‘| s B EISKW?RML
1e.emy ' 1 Cuclic F

T4 - T
2 sups T DELETE ALL

, 5igvef‘89@<3)‘ - PRRAMETERS

l.gsm‘d . —Measure
' I maximum &

—T741 sups- ' s ' max

i: average (4), : ﬁan
18 ps nean (A -g.19my minimum r
ig.emy maan(p> .61 oy

mean{fd -0.18my af
748 SUDST mean( -8.18my 12 3 4

18 Us @ B i: B

il 10 nv w0 '

710 my 50 —hean 588 MS/s

318 mv HQ average of dsts values

4_ 18 mV R 0 ay7o
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27-Feb-96 CHANNEL 1
9:11:26 : T - —Cmuplmo———E
A fverage (P, : T : DCSHY
ig bs - {als ..._
19,80 * ' | DCitg
I Grounded
57 sups’ T RC1MD F
B Average (20 ¥ —Y/ iy JFfsst
18 }Js AR Y [ 1 g1 £ g3 DR L i fl 1 Fl B IRM|
18.g9my T
T ~—Glohal BKWL
—36 sups’ I 25MHz
£:average (3, + 209MHz
18 ps T
8.8 my +
—52 Sups’ : T ;
E:ﬁver‘age(*}) Dbe Atten
16 ps mesn (@) -8, 14wy .
10,8y nean (B) -9.19nv ’
mean () -0.10my ><5@ |
48 SWPE pean) -8.27mY o |
19 us x28 /
. . .
g 1o ¢ 580 MS/s
318 av & N 1 0C 6.0my
4 18 mV + 0 sUTO
© 27-Feb-96 ‘ CHANNEL 1
9:11:55 T ' ~Coupling
fi:pverage(l) T pesag k
10 ps - : Grounded
10. 0 my T
86 sups’ ; a 7
B:average (D : ~y/div OfFset
18 ps NP IR PSP SV AP OOl IV ISP P NN - INGRMAL
16,80y : ECL TTL
+ : —G1 Gba BML.
71 sWps I
* U@ 25MHz
£:aversge (3 n 28'MH2 W
18 ps 3
16.0m 1
57 sups’ ]
ﬁ]:?wer*age(fl% - Ppube Atien
19 ps mean () -0.15my
10.gmV mean (@) -8.18mV
mean(f) ~g.18ny :
83 suPS’ nean(h -8.28mV ><1e
18 ps
. YRR
52] ig gg H 566 MS/s
319 my 4 I 1 0C 0.0my
4 10 m¢ 4+ o AUTo

Page 3-21



Section 3 Performance Verification

3.7

3.7.1

A71a

DC Linearity

Specification

<z
S
sk

Description

This test measures the DC Accuracy within the gain range specified.
The parameters Std voltage are used to measure the amplitude of the DC input signal.

DC 502

Procedure

Turn on trace
Display setup
Input Coupling
V/div. offset
Global BWL
Probe atten
Input offset
Input gain

Trigger setup
Trigger on
Coupling 1
Slope |
Mode
Holdoff

Timebase
Channel use
Record up

Turn on trace
Select Math Setup
For Math
Redefine A -

Use Math ?

Math Type

Avg Type

For

Of

Turn off trace

5 % of full scale at 2mV/div, with 0 mV offset.
3 % of full scale at SmV/div, with 0 mV offset.
2 % of full scale at 10mV/div and above.

Ch1

Standard, Persistence off, Dot join on, Single grid

DC30Q
Normal.
Off

X1

0.0 mV

from 2mV/div to 5 V/div. ( see table 3-2 and 3-3 )

Edge
1

bC
Pos
Auto
Off

2 msec/div.

4

S0K

A

Use at most 5000 points
Yes

Average

Summed

1000 sweeps

Channel 1

Channel 1
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Section 3 Performance Verification
= Cursors/Measure :  Parameters
* Mode . Std Voltage
®  Statistics : off
* ondisplayedtrace : A
3.7.1.a.1 Positive DC Linearity
= For the ranges 2 mV/div. to 1 V/div., from the high precision voltage source, apply to
Channei ] : + 3 major screen divisions.
= For the low sensitivities : 2 mV, 5 mV, 10 mV, 20 mV and 50 mV/div., use a
50 Ohm 20 dB attenuator.
27-Feb~36 SETUP OF R
9:26:19 f T —use Math?--
i Average (1} T _ No s
5 ms p 2 S o :
] 2.88mY - ~Math Type—
T Ruerage
T q Correlate
e e Enh Res
Extrema f
- —Avg Type——
: Summed
- Continuous
For
1600
pkpk (A2 g.14my (sweens)
mean (A 6.222 ‘
sdev(f) 28 of
s () 5222 H234BCD
2 ns ampl(fy = 9.14my Hi H2 M3 W4
il 2m =@ _
2 2ol fi: Average (D 2.5 M5/s
3 2nmy 50 ( _ 56006 -> 5600 pis
4 2V W : 0 Auto




Section 3 Performance Verification

%i@} A5 i i @f“w ot
Range Attenuator Conditions of Test Average Mean
: Parameter Reading

Volts/div | 20dB PS 9374M/L/TM | 9374MA/TM | Min Value | Max. Vaiue
Control Output Input Full scale | X % of FS | +X% of FS | X%
2mV Yes +60mV | +6mV 16 mV +52mV  {+68mV |3%
5mV Yes +150mV | +15mV 40 mV +138mV | +162mV | 3%
10 mV Yes +300mV | +30mV 80 mV +284mV | +31.6mV | 2%
20mV Yes +600mV | +60mV 160 mV +568mV | +632mV 2%
50 mV Yes +1.5V +150 mV 400 mV +142mV [ +158mV 2%
AV No +300 mV | +300mV 800 mV +284mV | +316mV | 2%
2V No +600mV | +600mV lev +568mV | +632mV | 2%
SV No + 1.5V +15V 4V +1.42V +1.58V 2%

1V No +3V +3V 3V +2.84V +3.16V 2%

Table 3-2 : Positive DC Linearity Readout Accuracy

= For each point, read off the Mean parameter voltage, and compare it to the
digital readout of the voltage reference

= The Mean parameter reading should be within the limits shown in table 3-2.

27-Feb-56 MERSURE
§:31:54
fAverage (D R OFF fursars
o :
2.80mV I | ode
152 sips T Std VYoltage
T Std Time
I A Custonm
’ NI W P SRS PR A SR A M LIRS
T Fail 4
- —statistics
OF F iy
§ —an displayed,
I {tracel
From
§.80 div
pkpk (fD B.16mY o __
nean () 5.323m0 ’paCK;nﬁﬁ on
sdev(f) 29 W T )
rms (R ©6.323mV . 18.98 div
2 ms ampl () 3% 0.16my Q8¢ pis
g 2nv 50
2 2 ny 50 2.5 MS/s
3 2V w0 [~ 1 0C6.68mY
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27-Feb-96 MEASURE
16:02:54 - -
filAverage () : \
| 2 nms
1.00 ¥
1809 sups I
T " Custom
- b o REEmma | Pass
Fail f
1 ~statistics—
I OF F Ity
—Oon displaged
(trace)
i
From
6.08 div
pok () 9.01 Vv Virack 58
mean(f) 3.012 ¥ JEF
sdev(f) 1ay to .
rrs(f) 3.012 ¢ 18.90 div
2 ms ampl(f) ¥ B.61 Y 5008 pts
1V 50 '
g 1Y 50 2.5 MS/s
31V =0 e { 0Co.08 vV : '
4 1V 3 G AUTO

3.7.1.a.2 Negative DC Linearity

» For the ranges 2 mV/div. to 1 V/div., from the high precision voltage source, apply to
Channel 1 : - 3 major screen divisions.

s For the low sensitivities : 2 mV, S mV, 10 mV, 26 mV and 50 mV/div., use a 50
20 dB attenuator. :

= For each point, read off the Mean parameter voltage, and compare it to the.
digital readout of the voltage reference.

» The mean parameter reading should be within the limits shown in table 3-3.
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Range Attenuator Conditiens of Test Average Mean
: Parameter Reading
Voits/div | 20 dB PS 937AMIL/TM | 9374/ML/TM | Min Value | Max. Value
Control Output Input Full scale X % of FS | +X% of FS | X%
2mV Yes -60mV | -6mV 16 mV -52mV -6.8mV 5%
5mV Yes -150mV | -15mV 40 mV -13.8mV | -162mV |3%
10 mV Yes 300 mV | -30mV 80 mV -284mV | -316mV | 2%
20 mV Yes © | -600mV | -60mV 160 mV -56.8mV | -632mV | 2%
50 mV Yes -15V ~150 mV 400 mV - 142 mV - 158 mV 2%
iV No -300 mV | -300mV 8060 mV -284 mV -316 mV 2%
2V No - 600 mV |- 600 mV 1.6v -568 mV - 632 mV 2%
SV No 1.5V 15V 4V -142V -1.58V 2%
1Y No -3V -3V gV -2.84V ~-3.16V 2%

Table 3-3 : Negative DC Linearity Readout Accuracy

Z7-Feb-86 MEASURE
18:22:53
- fverage (1) T 0FF Cursors
2 s T BlfF araneters
280 my T nade

Std Voltage
Std Time
Custom

- Fass

“Fail f
—stalistics—
OF P ISl

168 sups 1

Ldedodod e dded
LI I B

—on displayed
(trace)

NI RW
LR I T

from
0.88 div

pKDK () 3y Track [ 0
nean ) 591 4 ck S 0n

sdev () G.4mV to—
: rms (R 581, & my 10.88 d}g
2 ms ampl () Iy 5800 pts

500

50 f j DC g.opR vV
5a% -0 AyTo

2.5 MS/s

IR AR I L ]
<l <m <
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27-Feb-96 MEASURE
19:21:43 : -
i fverage (1) I
2 ms '
1.9 ¥
L*-~115 Smps'
Custom
bbb e H::ﬂ Pass
Fail F
~statistice—
U@y On
—an displayeds
T (trace)
From
2.98 div
phpk () 0.61 Y Track ({3 On
mean{f} -2.353 ¥
sdev(f) 2 my ~to—
ras (f) 2.953 v - 18.88 aiv
2 s ampl () 6.01 v °900 pts
1 Vs . -
g 1 Y 50 | : 2.5 HS/s
31 v 50 ] 1 0Cg.oov
4 1 ¥ O Aauts

3.7.1.b  DC 1MQ

Set the DSO as follows :

. Input Coupling ;. DC1MQ

= Input offset : 0.0mV

®  Input gain : from 2mV/div. to 5 V/div.

» For the ranges 2 mV/div. to 5 V/div., from the high precision voltége source, apply to
Channel 1 the following 2 voltages values, one after another : + 3 major screen
divisions, - 3 major screen divisions.

= For the low sensitivities : 2, 5, 16, 20 and 50 mV/div., use a 1M 26 dB attenuator
( 1/10), see table 3-4.
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Range | Attenuator Conditions of Test Average Mean
Parameter Reading
Volts/div | 20dB - PS 9374M/LTM | 9374/M/L/TM | Min Value | Max. Value | =
Control Output Input Full scale | +X% of FS | £X% of FS | X%
2mV Yes +60mV | x6mV 16 mV +52mV +6.8mV 5%
SmV Yes £150mV | £15mV 40 mV +13.8mV | z162mV | 3%
10 mV Yes £300mV | £30mV 80 mV +284mV | £31.6mV | 2%
20mVv Yes +600mV | £60mV 160 mV +56.8mV | +63.2mV | 2%
50 mV Yes +15V +150 mV 400 mV +142mV | £158mV | I%
AV No +300mV | £300 mV 800 mV +284mV | £316mV 2%
2V No +600mV | £600mV 1.6v +3568mV | £632mV 2%
SV No 15V 1.5V 4V + 142V +1.58V 2%
(Y No +3V =3V gV +2.84V +£3.16 V 2%
Y No +6V +6V 16V +5.68V +632V 2%
3V No 15V 15V 40V 142V +i58V 2%

Table 3-4 : IMQ DC Linearity Readout Accuracy

For each point, read off the Mean parameter voitage, and compare it to the
digital readout of the voltage reference.

The mean parameter reading should be within the limits shown in table 3-4. -

Repeat steps 3.7.1.a and 3.7.1L.b for Channel 2, Channel 3 and Channel 4 substituting

channel controls and input connector.
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19:37:28

(Averasgel
2 ms
1.8 ¥

1688 swps

2 ms

i Cad Pod EXY
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Lot il ol
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3

27-Feb-85
16:38:48
thverage(})
2 mg
5.8 ¥

135 sups

be

~
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Section 3 Performance Verification

CHAMNEL

——Coupiing—-
0CseQ k

Erounded
DCiNQ

Gbnﬁﬁded
ACIMG r

—Gilgbal BHL—
3y 25MHz

200MHz

Probe Atten

pkpk () 9.91 v
mean (#) 3.141 0¥ Xg
sdev (f) 1my xlg
rs () 3.141 Y " ,
ampl(f) o g.61 v %29 ;
2.5 M5/8
— 1 0C 6.80 Y
O auTa
CHANNEL 1
] —Coupling—
T DLsa0 i
Grounded
)
- Grounded
3 ACIMG 4
F —Y/div 0Ffsety
i LN ORHAL
3 TCL TTL i
~Global BWL
ZSMHZ_]
1 20OMHz 1
Probe Atien
okpk (R .68 v
mean(f)) ~14.965 V X2
sdev R 9y o
oS () 14.965 ¥ x18
ampl{f) % 3.85 X289 f
2.5 MS/s
r— 1 0C 8.9y
0 RUTO
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3.8

3.8.1

3.8.1.a

Offset

+

Description

The maximum allowed offsets depend on the sensitivity as descrxbed in the

specifications, and is tested at 2 mV and 5 mV range.

Specifications

+400 mV : for the range ZmV/div.

+1V
$i0V
100V

: for 5 mV/div., 10 mV/div,, 20 mV/div., 50 mV/div.,
. for 100 mV/div., 200 mV/div., 500 mV/div,, 1 V/div(50Q)
: for (1 MQ), 1 Vidiv., 2 V/div., 5 V/div., 10 V/div.

Negative Offset Control Procedure

Set the DSO as follows :

Turn on trace
Display setup
Input Coupling
V/div. offset
Global BWL-
Probe atten
Input gain
Trigger setup
Trigger on
Coupling !
Slope 1
Mode
Holdoff
Timebase
Channel use
Record up
Turn on trace
Select Math Setup
For Math
Redefine A
Use Math ?
Math Tvpe
Avg Type .
For

of

Turn off trace
Cursors/Measure
Mode

Statistics

On displayed trace

Channel 1

Standard, Persistence off, Dot join on, Single grid

DC 1MO
Normal
Off

X1
5mV
Edge

i

DC

Pos
Aufo
Off

Z msec/div.

4
50 k
A

Use at most 5000 points

Yes
Average
Summed
1000 sweeps
Channel 1

Channel 1
Parameters
Std Voltage
off

A
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Section 3 Performance Verification

* From the high precision voltage source PS5004, apply to Channel 1 +1V .
* Using the offset control, move Channel 1 trace through the entire range until the

maximum offset value is reached : - 1 V.

= Verify that the displayed trace A : Average (1) is in the screen, near to the center
horizontal graticule line,

r  Press clear sweeps.

* Check after at least 100 sweeps that the mean (A) parameter readout is :

¢ @/fmg‘ minimum + .985 V, maximum + 1.015 V. ( see table 3-5 ).
a
& .
Range Conditions of Test Offset Mean Parameter
’ Control Reading
Volts/div {| PS 9374M/L/TM | 9374/M/L/TM | Minimum | Maximum
Control | Qutput Input Offset Value, Value,
5mV +1V +1V -1V +.985V | +1.015V
2mV +400 mV | +400 mV -460 mV +392 mV | +408 mV
Table 3-5 : Negative offset control
27-Feb-96 OFfFset 1 = -1.068888 V MERSURE
11:81:11 —
JAverage( ) T OFf Cursors
2 ms . Parameters
5.6mV - mode
1009 sups :
' Sup T std Time
T Custom
e i : L Pass
r Fail f
T —stetistics—
T ¥y On
—on displayed
(trace)
A
From
0.86 div
nean (@) 1.08169 V e on
sdev (f) 237 to—
. rns () 1.68169 Y 119.98 div
2'ms ampl () % 1.65my 2886 pts
5 mpyv PC
g Eapy DO 2.5 MS/s
3 5av OC | T BC grs.amy
4 5mV DC 0  AUTC
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= Select Input Coupling: DC 506Q2
= Input gain : 5mV

= Press clear sweeps

= Check after at least 100 sweeps that the mean (A) parameter readout is ©
minimum + 983 V , maximum + 1015V,

= Set input gain to 2 mV/div from the high precision voltage source, apply to
Channel 1 the following voltage value : + 400 mV.

= Using the offset control, move the Chl trace through the entire range until the
following offset value is reached : - 400 mV.

= Press clear sweeps

» Check after at least 100 sweeps that the mean (A) parameter readout is :
minimum + 392 mV, maximum + 408 mV ( see table 3-5 ).

27-Feh-96 OFfset 1 = -480.0QnmY CHANNEL 1
13:34:31

T —Coupling
:Average (] T RCHEQ
Jver s ]
> by T Grounded

OCimMg

' I Grounded
166 sups : I AC1MQ r
1 —/div OFfset
’;:::3!:1:::z:*:::z‘.%“:::s BURAEI M TERI IR SO MORMAL)
MMMWWWWMM ,ECL TiL
T ~Global B~
T 25MHz
2800HHz

S

"]

3 f
¥
Probe Atten

nkpk (R) 8.83my -

mean () 358 585 my e

sdev(f}) 183 v x5 '

ras (R 398585 my x18 .
2 ms ampl () % g.83my %28 f
0 2nv s
3 20V 50 [ 1 DC 399.08my
4 2my 5O O AUTo

» Repeat step 3.8.1.a for Channel 2, Channel 3 and Channel 4 substituting channel
controls and input connector.
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38.1.b

Positive Offse_t Control Procedure

Set the DSO as in 3.8:.1.a:
= Input Coupling

*  Channel ] input gain

DC 1MO
s SmVY

Section 3 Performance Verification

*  From the high precision voltage source PS5004, apply to Channel § -1V .

= Using the offset control, move Channel 1 trace through the entire range until the
maximum offset value is reached : + 1V,

= Verify that the displayed trace A : Average (1) is in the screen, near to the center
horizontal graticule line.

% Check after at least 100 sweeps that the mean (A} parameter readout is :
“ minimum - .985 V, maximum - 1.015 V. ( see table 3-6 ).

?\:a- . Range Conditions of Test Offset Mean Parameter
. - Control Reading
Volts/div PS 9374/M/L/TM | 9374/M/L/TM | Minimum | Maximum
Control | Output Input Offset Value, Value,
5mV -1V -1V + 1V - 985V = 1.015V
2mV -400 mV | -400mV +400 mV -392mV | -408mV
Table 3-6 : Positive offset control
27-Feh-958 CFfFset T = 1.08888 V "MERSURE
13:28:82 -
‘Rverage (D -
Z ms
5.8y : T
134 sups é
T Custom
PO A R N S by Pass
Fail !
] —statistics—
] 0n
% —on displayed
T ' {trace)
from
.00 div
okpk (R 2.70my . -
nean (@) ~999.607 my Treck g On
- sdev () ST to—
rms () 999.587 my 16.08 div
2 ms amol () 2. 780y 868 pts
] 5y ocC _
2 5av OC - | 2.5 Ms/s
3 S5y OC I i DC -g75.6my
4 5 ay DC O sUTO
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* Select Input Coupling: DC 50Q
* Input gain : SmV

= Press clear sweeps

» Check after at least 100 sweeps that the mean (A) parameter readout is :
mimmum - 985V, maximum - 1.015 V,

» Set input gain to 2 mV/div from the high precision voltage source, apply to
Channel 1 the following voltage value : - 460 mV.

= Using the offset control, move the Chl trace through the entire range until the
following offset value is reached : + 400 mV.

»  Press clear sweeps .

» Check after at least 100 sweeps that the mean (A) parameter readout is :
minimum - 392 mV, maximum - 408 mV { see table 3-6 ).

27-Feb-96 OFFset 1 = 486.88mY 8 CHANNEL 1
12:32:38 T —Coupl ing—
‘Average(D T DC5BQ
Jver t
- - - Grounded
2.80mY ' T E:E?;g ’
T Grounded
89 swps 4 T ' ACIMG 7
| I = ' ~i/div_0fFFset;
U i LA 4 T 7 R LY EE‘ L2RR ) TR ERRE I LI 3 LI
T ~Global BUL—
T 25MHz
T 260MHz
_ Probe Atten
pRpk (R 9.38mY .
mean (A ~398. 855 aV xe
sdev () 45 4y S
rms{§) 398.655 m¥ x18
2 ms ampl (@) % 6.38nY x28 f
2 m¥ 50
Ezl 2Ry 0 2.5 MS/s
3 2 [~ 1 0C -419.98mv :
4 2 ny 50 O auTo

= Repeat step 3.8.1.b for Channel 2, Channel 3 and Channel 4 substituting channel
controls and mput connector.
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Section 3 Performance Verification

3.9 Bandwidth
3.9.1 Description

The purpose of this test is to ensure that the entire system has a bandwidth of at least
I GHz . An external source is used as the reference to provide a signal where amplitude

- and frequency are well controlled. A serious measurement of the bandwidth requires the -
use of a source whose amplitude does not change with frequency.
The LeCroy calibration software corrects for the measured amplitude variation of the
generator used. Generators can have errors of - 1 dB above 500 MHz. The non flatness of
the generator should be taken into consideration.

Specifications
DCtoatleast ] GHz (-3 dB)at 10 mV/div. and above.

DC to at least 400 MHz at 5 mV/div.
DC to at least 150 MHz at 2 mV/div.

391a DCS0IQ

Procedure
= Turn on trace - Chi
= Display setup : Standard, Persistence off, Dot join on, Single grid
= Input Coupling : DC56 O '
= V/div. offset :  Normal
= (Global BWL . Off
s Probe atten : X1
= Input gain o S0 mV/div,
2 Offset : 0mV
= Trigger setap : Edge
® Trigger on : Line
= Slope Line : Pos
= Mode : Norm or Auto
= Timebase ;10 psec/div.
= Channel use T 4
®  Record up ;5K
« Press Cursors/Measure: Parameters
= Mode : Custom
= Statistics : 1 off
= Change parameters : Measure
* Online 1 : sdevofl
- % Online2 " : freqofl
= Connect a HP8648B sine wave generator to Channel 1, set the
frequency to 500 KHz, adjust the generator output amplitude to get on DSO :
sdev(1} =80 mV, : '
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Section 3 Performance Verification

27-Feb-96 TRIGGER SETUP
14:685:29 -

+ ] FRE SMART i

1 trigger on
- 123 4:xt
| I Ext10

sdev(D - BB.BEmY
Freg(1 499 848 kHz

18 ps

58 My SR
g 56 2v 50 ' . 588 MS/s
3 56 m¥ 5 [ Line
4 50 mv SO _ o euto
2T-Feb 9% MEASURE.
14:05:44 _ _

1 : grFf Cursars
S Paraneters
S8 my —

(12 Std Voltage i
1
nx F
e WU ~ctatistics—
i OF F I
* CHANGE
s PARAMETERS
' fram
' 0.90 div
sdev(] 80.73mV B
Freg(l) - 499.838 Kk Ho . Packtﬁﬁﬁ On
’ g
19.88 div
18 ps
i] 56 mv 50 -
2 58 mv S0 - | 588 MS/s
4 50 pd o 50 . a0 auTo
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Section 3 Performance Verification

= Increase the generator frequency in multi 50 MHz steps until the sine wave
amplitude is 70% of the initial ampiitude at 500 KHz .

v At each 50 MHz step, check that sdev(l) > 56 mV

" When sdev(1) =56 mV (3 dB point ) the frequency of the generator must be at least
1 GHz. '

27-Feb-98 ‘ MEASURE
14:689:29

1 CFF Cursors
18 us T Parameters

P S0mY I mode

Std Vol tage
S5td Time
Custon

Pass

Fail F

4etati5t165ww
B on

e

I ~on displayedy”
o (trace)

fram

0.00 div
pkok (P 173.4mV -~
mean (1) L B8 my | Track ‘ on
sdev (1) 58.57mY to _
rms{]) 58.58mY 18.490 diy

18 us ampl (1) 164.9my 50868 pts
il 59 mv 50 . ,
2 50 nY 5 _ _ 580 MS/s

350 my WQ f Line
4 50 mi =9 O NORMAL

® Select Coupling and Global BWL : 25 MHz ( bandwidth limiter on )

= Check that the frequency at the 3 dB point ( sdev(l) = 56 mV ) is typically 23 MHz .
( between 10 MHz and 37 MHz ).
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27-Feh-386
14:12:532
18 s ' I
58y T
$
sdev (1) 57.23mV
Freq(i: 24,6081 MHz
18 ps BUWL
i 56 nv 0

CHAMNEL 1§
—Loupling—,

Grounded
DC1MG

Srounded
ACIMR ¥

—Giohal BWL-—

OFF  ralyisk

200MEz

Probe Atten
% 1]

X2

%5

%18 .

%20 F

Ban mC/c

= Select Coupling and Glebal BWL : 200 MHz ( bandwidth limiter on )
» Check that the frequency at the 3 dB point ( sdev(l) = 56 mV ) is typically 200 MHz .

( between 110 MHz and 290 MHz ).

27-Feb-9%
14:14:39

sdev{]) 56.27mY
Freg(1y 175.198 MHz

19 us BHL
il 58 nv 560

v
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—Coupl ing~—-
pCseg
Grounded
DCIMG
Grounded ‘
ac1imMe Fo
—V/div OFFsety
N ORHAL
ECL TTL
~Glabal BHL—
GFF  25SMH2

208MHz

Probe Atten
|
X

%5 l
xi@ ;
w28 {

RN MS /s



27-Feb-98
14:29:48%

1
16 ps
18gmy

D

i €00 Fud [UTY 1-e
o s s e TS

Lol g
EBB

Section 3 Performance Verification

Set DSO Input gain  : 100 mV/div.
Select Coupling and Global BWL : Off ( bandwidth limiter off )

Set sine wave generator frequency to 500 KHz, adjust the generator output amplitude
1o get on DSO : sdev(l) = 140 mV. '

Increase the generator frequency in multi 50 MHz steps until the sine wave
amplitude is 70% of the initial amplitude at 500 KHz .

At each 50 MHz step, check that sdev(1) > 98 mV

When sdev(1) = 98 mV (3 dB point ) the frequency of the generator must be at least
1 GHz.

MERSURE

G _Lursors

Paraneters
node

: ! Std Voltage &

I i i | Fail '
i ; ~statistics—
i M On

CHANGE
PARAMETERS
fraom
8.98 diy

sdev(1) : 149. 3y ﬂ
Freg(1) 4997845 K i | ?PECK. On
) 10

19.00 div

HB0 MS/s
i Line

] 11 NORMAL
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J7-Feb-96 . HEASURE
14:23:33 |
16 ps
10amy
Custon
Pass
Fail F
~on displayedy
{trace)
i
From
' 8.60 div
pkpe (D 294 my Virack T8
meari(1) B.9m ‘ rac On
sdev(]) 98.7my to .
- orms(h g8 7y 16.88 div
18 ps ampl (D) 273 50886 pts
.1 v me ‘ _
7.1V S0 580 MS/s
3.1V 5@ T Line
4.1 V ' : 1] MNORHMAL .

3.9.1.a.1 Trigger Bandwidth

= Set DSO Inputgain  : 100 mV/div.
= Set Trigger on |

= Coupling ! : HF

= Mode : Norm

= Timebase : 1 nsec/div.

=  Set sine wave generator frequency to 501 MHz

= Change Trigger level, until the scope triggers on Channel 1. ‘
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27-Feh-08
14:31: 27
il

I ns RIS
B.1v
2.1V e
3.0V R
4 .1V 50

Section 3 Performance Verification

TRIGBER SETWP

‘ SHART l

—irigger onm

:‘_‘—‘”‘h
e
—

r“-".“-:d
I
i i
L”t"""-t-‘-:
."’.'-_-,0
s,

| "1

f Fxt18 Line

il 1234 Ext

—coupling 1- |
0C AC LFREJ

HFREJ

sdev(]} 126.4mY
Freg( 500.351 MHz
] 1 HF &R

oldoff
g Time E;;;il

19 G6S/s

0 NORMAL

- = Check : The scope must keep triggering in a stable way, a smooth 501 MHz sine
" wave must be visible on the screen. :

= Repeat step 3.9.1.a and 3.9.1.a.1 for Channel 2, Channe! 3 and Channel 4 substituﬁng
channel controls and input connector.
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Section 3 Performance Verification

39.Lb 1MQ

The purpose of this test is to ensure that the entire 9374/M/L/TM system has a bandwidth
of at least 450 MHz at probe tip. '

Set up a HP8648B sine wave generator or equivalent. -

» Terminate the output of the HP8648B via a 502 feed through and connect it to the
channel 1 mput through a LeCroy PP005 10X-probe using a probe tip BNC Jack
adapter.

Make sure the probe compensation is perfectly adjusted at low frequency.

* Turn on trace : Chl

= Display setup :  Standard, Persistence off, Dot join on, Single grid

= Input Coupling : ACIMQ

= V/div. offset : Normai

= Global BWL : Off

= [nput gain : 1 V/div.

= Offset : dmV

s Trigger setup : Edge

» Trigger on : Line

» Slope Line : Pos

* Mode : Norm

= Timebase : 10 psec/div.

= (Channel use . 4

® Record up : S0K

v Press Cursors/Measure: Parameters
= Mode :  Custom

= Statistics . off

» Change parameters : Measure

= Onlinel . sdevofl

5 Online 2 : freqofl

» Set sine wave generator frequency to 500 KHz, adjust the generator output amplitude
to get on DSO : sdev(1)=2.5V.

.= Increase the generator frequency in multi 50 MHz steps until the sine wave
amplitude 1s 70% of the initial amplitude at 500 KHz .

& At each frequency step, check that sdev(l) > 1.75V

* When sdev(l) = 1.75 V (3 dB point ) the frequency of the generator must be at least-
450 MHz. : :

= Repeat step 3.9.1.b for Channel 2, Channel 3 and Channel 4 substituting channel
control and input connector.
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28-Feb-396 CHANNEL 1
g:22:14

T ~oup i ing-—
H BC560 a

1 ~ i
| i | § Grounded
' P NCIMR

—5lohal BHL—
BE 25Mhz |
200MHz

Probe sensed

(%18 3
sdev(]) 2.587 ¥
Freg(1: 409 838 KHz
18 ps
>
9 v EE ! 560 45/,
3.1 Y AC I Line
4 .1 ¥ AC 0 NORMaL
28-Fab-85 . MEASURE
9:24:18 . -
S
|
Std Time
Custom
1 Pass
Fail F
~statistics—
| on
1 i
—on displayed
(tracel
, From
8.80 div
ppi (1) 5.86 Y Track on
mean(l) 1892 my s
sdev{]) 1.743 ¥ o :
' rms (1) 1.746 V %@.@B div
10 ps ampl (1) 4.78 ¥ 8088 pts
x
RS 500 1S/s
3.1V AC I Line
4 .1 V¥

At [J MNORMAL
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Section 3 Performance Verification

3.10 Trigger Level

3.10.1 Description

The trigger capabilities are tested for several cases of the standard edge trigger
Channel ( internal ), and External Trigger sources

Three DC levels : -3, 0, +3 major screen divisions

DC coupling

= Positive and negative siopes

3.16.2 Channel (internal )

The horizontal and vertical errors for a trigger at 0 v threshold are determined by
comparing the crossing point of the same sine wave at two different amplitudes.

= Setup any sine wave generator capable of generating sine waves of 1 KHz, 4V pkpk.
= (Connect the generator output to Channel 1

» Turn on trace Chl

= Input Coupling Ch 1 DC50Q

= V/div. offset Normal

= JInput gain S Vidiv.

» Input offset 0mV

= Trigger setup Edge .

" Trigger on 1

=« Coupling 1 bC

» Slope 1 Pos

»  Set Trigger level DC 6.0 mV
= Mode Single

= Pre-Trigger Delay 50 %

= Timebase .1 msec/div.
= Channel Use 4

= Recordupto 50 K samples

Adjust the sine wave generator's output amplitude to get 8 divisions peak to peak,
corresponding to a 4 V- amplitude.

It is important that the offset of the input is set to zero mV, use show status and
acquisition status to verify.

Display setup

Dot join Off

Set Persistence On, and acquire few sweeps in Single Trigger mode.
Connect a 3 dB attenuator, and acquire few more sweeps in Single mode.

Select Cursors/Measure

Cursors, Time, Absolute

Use the " cursor position " knob, to move the marker at the horizontal crossing point
of the two sine waves.

Check that the time difference obtained between the marker and the trigger is within
+ 20 w sec. The time readout is below 0.50 V in the icon 1, at top left.
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.1 oms

f].5 v @
2.5 v 0
3.5 Vv =
4 .5 v @m0

.1 ms

.5 v s
Z.5 v om0
3.5 v =0
4.5 v =@

11:25: 17 ~

Section 3 Performance Verification

11 sueeps

I

1 DC 8.20 V.

DISPLAY SETUP

"X?"'
—Persistence—

oFf [

(InFinite>
—0ot Join——
Mgy  On

Persistence
Setup
trids
g Dual
fuad

W Farm+Texi—
intensity
ag 7

Grid
intensity
68 %

50 MS/s

G STOPPED

[ (S

[ B DT B
o =R o =

21 sweeps

I

T DC G.Bg v
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Section 3 Performance Verification

»  Select Cursors mode : Amplitude, Absolute

= [se the " cursor position " knob, to move the marker at the vertical crossing point of
the two sine waves.

= Check that the voltage difference obtained between the marker and the trigger level is
within + 200 mV. The level readout is below 0.50 V in the icon 1, at top left.

28-Feh-985 _ MEASURE
11:28:31
.1 oms
B.58 ¥ ,
amy
cursar
Position
.1 ms
5oy e 21 sweeps :
g'_g VoS0 P 58 MS/s
3.5 V : I 1 0C g.og Y |
4 .5 VY 50 . 0 STOPPED

* Set Trigger Slope 1| : Neg

= Disconnect the 3 dB attenuator from the BNC input

= Acquire few sweeps in Single Trigger mode.

= Connect the 3 dB attenuator, and acquire few more sweeps in Single mode.

®  Select Cursors/Measure : Cursors, Time, Absolute

s Use the " cursor position " knob, to move the marker at the horizontai crossing point
of the two sine waves.

* Check that the time difference obtained between the marker and the trigger is

within # 20 1 sec, The time readout is below 0.50 V in the icon 1, at top left.

* Seject Cursors mode : Amplifude, Absolute
* Use the " cursor position " knob, to move the marker at the vertical crossing point of
the two sine waves.

= Check that the voltage difference obtained between the marker and the trigger level is
within 200 mV. The level readout is below 0.50 V in the icon 1, at top left.
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28-Feb-98 _ TRIGGER SETUP

11:30:32 |
: /r“\?\ T - T ] R SHarT E

/}//f \\\ ~-trigoer an—
- 12346t
_ - Extld Line
i ~coupling 1—

BRC LFREJ
HFREJ HF

—slope 1

Pos (M

t \ P4 holdoff——
visg

Fuoa

1 ms Time &
5OV EG 21 sueens

g_g v i 50 MS/s

3.5 Vo 1 1 OC 8.89 ¥ _

4 .5 Y @me 0 STOPPED

28-Feb-96 ‘ MEASURE

11:31:88

I . OFF  HEgEaTgs
I Paraneters

/N (
\ _ ™

A\ B

ﬂfos b -ttt b :7§§§*:;: SEWRRN IFPRTU ISR

A\

tupe

A
ha™

SN

o

Position

.1 ms
50y En 21 sueeps
g 5y mn P ' 88 MS/s
3.5 Vo 7 1 DC g.ea v _
4 .5 ¥ 50 . . [J STOPPED
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Section 3

28-Feb-36
11:33:57

i G Pob Py -
U1 O N o
<

Performance Verification

Set Trigger level . DC+135V
Disconnect the 3 dB attenuator from the BNC input
Set Trigger Siope 1 : Pos

Acquire few sweeps in Single Trigger mode.

The sine wave must pass through the horizontal center of the screen at
the vertical + 3 divisions.

Select Cursors/Measure : Cursors, Amplitude, Absclute

Use the " cursor position " knob, to move the marker, at the crossing point of the
sipe wave and the horizontal center of the screen { 50% pre-trigger line ).

Check that the vertical crossing peint level is + 1.5 V £ .2 V. See icon 1 at top left.

MEASURE

) ) . ) Parametehé
- ——mpde

:‘: JE S D R T cursor
v -Position
L, ' 11 sweeps :
500 : _ 50 MS/s
5 | i BC1.58¥
YN 0 STOPPED
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Section 3 Performance Verification

- ® Set Trigger Slope 1 : Neg
= Acquire few sweeps in Single Trigger mode.

. = The sine wave must pass through the horizontal center of the screen at the
vertical + 3 divisions. '

* Select Cursors/Measure : Cursors, Amplitude, Absolute

* Use the " cursor position " knob, to move the marker, at the crossing peint of the
sine wave and the horizontal center of the screen ( 50% pre-trigger line ).

» Check that the vertical crossing point level is + 1.5V + .2 V. See icon at top left.

28-Feb-96 TRIGGER SETUP
11:34:47
i Et}ité SHART l
_/J
/ ﬁtvﬁgger‘ an—
/ T 2346
T Ext1® Line
P - —coupling 1—

AtRan H1 | [} AC LFRES
\ HFREJ HF

- slope 1—

/ T \ e E

| 1 \ noldofe
.1 ms _ | Ui Time E;i]
0.5 v ose 11 sueeps
2.5V @ _ . 50 MS/s
3.5 V s ] f DC1.50 Y
4.5V w5 O STOPPED
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28-Feb-96
11:36:19

it GAZ P by -
4T T O
L umi canit )

Performance Verification

Set Trigger level : PC-15V
Set Trigger Slope 1- : Pos
Acquire few sweeps in Single Trigger mode.

The sine wave must pass through the horizontal center of the screen at
the vertical - 3 divisions.

Select Cursors/Measure : Cursors, Amplitude, Absolute

Use the " cursor position " knob, to move the marker, at the crossing point of the
sine wave and the horizontal center of the screen ( 50% pre-trigger line ),

Check that the vertical crossing point levelis- 1.5V +.2 V. See icon 1 at top left.

TRIGGER SETUP

/’\ lm SHART l

—trigger on—
H234¢ext
Extid Line

—coupling —
AC LFREJ
HFREJ HF

~slape |
dE  Neg

===z

holdoff
Wi Tine E;;;J

500 11 sweeps

500 : 50 MS/s
50 i f OC -1.50 ¥

EEY; 0 STOPPED
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s Set Trigger Slope 1| : Neg
» Acquire few sweeps in Single Trigger mode.

= The sine wave must pass through the horizontal center of the screen at
the vertical - 3 divisions.

s Select Cursors/Measure : Cursors, Amplitude, Absolute

» Use the " cursor position " knob, to move the marker, at the crossing point of the
sine wave and the horizontal center of the screen ( 50% pre-trigger line ).

= Check that the vertical crossing point level is - 1.5V + .2 V. See icon | at top left.

28-Feb-96 | TRIGGER SETUP
11:37:25

\ 0l SMART ‘

EE " —trigger on—

T B234xt

Ext1@ Line
jf ~coupling 1—
A Aanass aC LFREJ
/ HFRES HF
—slope 1

/ s 1N

—heldgff
1 ns 7 1HEE Time Q;;]

.5 v ®m 12 sueeps

7.5V m o . 58 MS/s
3.0 0¥ 50 | 1 BC-1.56V

4 .5 V 50 . 0 STOPPED

= Repeat step 3.10.2 for Channel 2, Channel 3 and Channel 4, substituting channet
controls and input connector. :
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3.10.3

External Trigger
Specifications
External triggerrange : DCzx .5V

Procedure

Connect the output of the generator to External input and to Channel 2 via a coaxial
T-connector, The cable length from External to Channel 2 must be short, at most
2 nsec.

Set frequency : 1KHz
Turn on trace : Ch2
Input CouplingCh2 : DC3500Q
V/div. offset :  Normal
Input gain 1 100 mV/div.
Input offset : OmV
Trigger setup . Edge
Trigger on : Ext
Coupling Ext : BC
Slope Ext -1 Pos
External ;. DC IMQ
Set Ext Trigger level : DC 00 mV
Mode : Single
Pre-Trigger Delay : 50 %

" Timebase o .1 msec/div.

" Channel use © 4

Record up to : 50 K samples

Adjust the sine wave generator's output amplitude to get 8 divisions peak to peak,
corresponding to a .8 V amplitude.

It is important that the offset of the input is set to zere mV, use show status and
acquisition status to verify.

Display setup ~ : Dot join Off
Set Persistence On, and acquire few sweeps in Single Trigger mode.

Connect a 3 dB attenuator, and acquire few more sweeps in Single mode.
Select Cursors/Measure : Cursors, Time, Absolute
Use the " cursor position " knob, to move the marker at the horizontal crossing point

of the two sine waves,

Check that the time difference obtained between the marker and the trigger is within
+ 20 psec. The time readout is below 100 mV in the icon 2, at top left.

Page 3-52



Section 3 Performance Verificatio

28~Fah~36 _ TRIGGER SETUP
11:44:42

2 . I )f;p"“g\k E
.1 ms T _ I
180 my T

EE —trigger an—
/ \ 123428

T \ Ext18 Line
I VS T ) Sk T 3 V) Pi:—<|=l Joassfanned 1 tot 3 H 2_plg Ex-t—__
A A e e o Eﬂ AC LFREJ
\\ I HFREJ HF
T —slope Ext——
\/ I ~——nol dof F—
1 ms ’ g Time Evis
T .1 v s 11 sueeps
2.1 ¥ = 58 MS/s
3.1 Vv =W ] Ext DC Omy 1MR
Bl v s ' C STCPPED
28-Feh-88 , MERSURE
11:45:21 '
2 UCursors
.1 nms Parameters
l liﬁmUz nade
v Tine
Amplitude
tupe
Relative
Absolute
cursop
Position
.1 ms
1.1 ¥ s 21 sueeps .
2.1 vV = 58 MS/s
3 -1 v o=@ [ Ext DC omV iMQ
1Vos0 ' 0 STOPPED
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Select Cursors mode : Amplitude, Absolute

Use the " cursor position " knob, to move the marker at the vertical crossing point of
the two sine waves.

Check that the vertical crossing point level is within + 40 mV. See icon 2 at top left.

28-Feb-36 MEASURE
11:45:480 '
2
oms
168
5my
2
cursar
Pogition
.1 ms
oV R 21 suweens _
%'.1 Y 50 ] P 56 MS/s
3.1V 5@ [ Ext 0C Omy IMQ
iy o= O STOPPED

Set Slope Ext ;. Neg

Disconnect the 3 dB attenuator from the BNC input

Acquire few sweeps in Single Trigger mode.

Connect the 3 dB attenuater, and acquire few more sweeps in Single mode.

Select Cursors/Measure : Cursors, Time, Absolute

Use the " cursor position " knob, to move the marker at the horizontal crossing point
of the two sine waves. '

“ Check that the time difference obtained between the marker and the trigger is

within & 20 u sec. The time readout is below 100 mV in the icon 2, at top left.
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28-Feb-96 TRIGBER SETUP
11:48:80 "

g /“4\ T | @I sHeRT
.Loms I !
188 my /’ \ T
J T

/ —trigger 00—
- 1234

£ Exti® Line
G- gr—cplg Ext—m

/ AC LFREJ

HFREJ HF
~~31ope Ext—w

AVl

f -——Extemai

/ nese [
\/ ~——N ] dOF F e

ims ' Time Evts|
06 11 ans
500 Sueep 58 MS/s

5062 ] Ext DC 9my IMR
506 0 STOPPED

T
LIS I B

s i 1
<o

28-Feh-96 MERSURE
11:48:51 :

b e
T

Parameters

mode
Time

ﬂmpiiiude
type

Relative

Rbsolute

P
LI

NGy
- . \.y | Pasitiun.

Z

1

.1 ms
1N s 21 sweeps
; DR I o ? 58 MS/s
3.1 ¥ s i Ext BC 9my 1Mo .
SV oEm O STOPPED
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28-Feb-96
11:48:29

F——m—
.1 oms
168 mYy

-3 mY

EDS) fd =
IR
ol el el el

Performance Verification

Select Cursors mode : Amplitude, Absolute
Use the " cursor position " knob, to move the marker at the vertical crossing point of
the two sine waves.

Check that the veoltage difference obtained between the marker and the trigger level is
within + 46 mV. The level readout is below 100 mV in the icon 2, at top left.

MEASURE

|
!
i
i

y.
N

S0 21 sueeps ' .
560 : 58 MS/8
v l Ext DC gV 1MQ
0 U STOPPED
Set Trigger level : DC+300 mV

Disconnect the 3 dB attenuator from the BNC input

Set Trigger Slope Ext: Pos

Acquire few sweeps in Single Trigger mode.

The sine wave must pass through the horizontal center of the screen at
the vertical + 3 divisions.

Select Cursors/Measure : Cursors, Amplitade, Absoclute
Use the " cursor position " knob, to move the marker, at the crossing point of the

sine wave and the horizontal center of the sereen ( 50% pre-trigger line ).

Check that the vertical crossing point level is + 306 mV £ 40 mV. See icon 2 at top.
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28-Feb-96 _ MEASURE
11:53:82 ’

2 i

1 ms

Parameters

mode

e ="
‘“-...,_\;Y
44 *:::

i Pasition

.1 ms
N R 9 11 sueeps
% Bt i 50 1S/
AV s [ Ext DC 36@my 1MQ
1V 0 STOPPED

= Set Trigger Slope Ext: Neg

= Acquire few sweeps in Single Trigger mode.

= The sine wave must pass through the horizontal center of the screen at the
verticzl + 3 divisions.

= Select Cursors/Measure : Cursors, Amplitude, Absolute

»  Use the " cursor position " knob, to move the marker, at the crossing point of the

sine wave and the horizontal center of the screen ( 50% pre-trigger line ).

= Check that the vertical crossing point level is + 300 mV + 40 mV. See icon 2 at top .
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28-Feb-86
11:53:44

NI

1Y)
LY
5B

<« =T 0w

TRIGGER SETUP

!

::_ | ”t@ESMaRT 1

/ —trigoer an— ‘
/ I 1234
Extld Line
—cpig Ext—

bt | R AC LFRES
+ \ HFREJ HF
T ~slope Ext—

Pos - I
+ —Externgl—
A A . Wl AR R I U100 C 11

i \\/ \—holdoff—
4+ 1 [PUR

Time Evts

13 g88ps :
L swesp 50 MG/

] Ext DC 3g8mV 1MQ

) 0 STOPPED

Set Trigger level : DC-300 mV

Set Trigger Slope Ext:  Pos

Acquire few sweeps in Single Trigger mode.

The sine wave must pass through the horizontal center of the screen at

the vertical - 3 divisions.

Select Cursors/Measure : Cursors, Amplitude, Absolute

Use the " cursor position " knob, to move the marker, at the crossing point of the
sine wave and the horizontal center of the screen ( 50% pre-trigger line ).

Check that the vertical crossing point Jevel is - 300 mV £ 40 mV. See icon 2 at top.

Set Trigger Slope Ext: Neg

Acquire few sweeps in Single Trigger mode.

The sine wave must pass through the horizontal center of the screen at the

vertical - 3 divisions.

Select Cursors/Measure : Cursors, Amplitude, Absolute

Use the " cursor position " knob, to move the marker, at the crossing peint of the
sine wave and the horizontal center of the screen { 50% pre-trigger line ).

Check that the vertical crossing point level is - 300 mV % 40 mV. See icon 2 at top.
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28-Feb-96 | TRIGGER SETUP
11:55:25% - . :
? T fﬁ\ 1 ERE SMART 1
\ / —irigger on—
1 / 1234
+ £xtif Line
\ I - —eplg Ext—
PR e td HHH__HH A Mt A it S I A i B gCLFQEJ
\ T HFREJ HF
i —5iope Exfmmen
\ T BE Neg
\‘ K
T ~—Externg]—
. . P :: . - . . P PR PR DCI.ME!
' T ——holdoFF——
1 ms Time Evts
; % g ggg _ 11 sweeps 59 MS/s
3010V s - Ext DC -38amy 1MQ
S V9 Ll STOPPED

TRIGGER SETYP

T l Y SMRRT l
\\ -
\ " r—trigger on—
\ 1 | 1234
T Exil@ Line
T , / —cplg Ext—
HHHE%HH&I!:H;“HH::Hi:::‘i‘::::: HCL?REJ
T / HFREJ HF
—siope Ext
/‘ : Pos (W
: ~—LExterna]|—
ot ocsen ISR
T —holdaff—, |
1 oms Time Evis
. 2
21 v @ o sueers o o s/
3.1 v o= i Ext DC -308aV 1MQ \ '
H.1 v s - O STOPPED
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3.104

External /10 Trigger
Specifications
External trigger range : DC=35V

Procedure

Connect the output of the generator to External input and to Channei 2 via a coaxial
T-connector. The cable length from External to Channel 2 must be short, at most
2 nsec.

Set frequency : 1KHz
Turn on trace . Ch2

Input CouplingCh2 : DC30Q
V/div. offset :  Normal
Input gain : 1 Vidiv.
Input offset : 0mV
Trigger setup . Edge
Trigger on . Ext10
Coupling Ext10 : DC

Slope Ext10 . Pos
External : DCIMQ
Set Ext Trigger levei BC 0.0 mV
Mode :  Single
Pre-Trigger Delay : 50 %
Timebase .t .1 msec/div.
Channel use 4

Record up to : 50 K samples

Adjust the sine wave generator's output amplitude to get 8 divisions peak to. peak
corresponding to a 8 V amplitude.

It is important that the offset of the input is set to zero mY, use show status and
acquisition status to verify. '

Display setup : Dot join Off
Set Persistence On, and acquire few sweeps in Single Trigger mode.

Connect a 3 dB attenuatoy, and acquire few more sweeps in Single mode.
Select Cursors/Measure : Cursors, Time, Absolute
Use the " cursor position " knob, to move the marker at the horizontal crossing point

of the two sine waves.

Check that the time difference obtained between the marker and the trigger is within
+ 20 psec. The time readout is below 1 V in the icon 2, at top left.
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28-Feh-96 ‘ TRIGSER SETUP
12:01:22 -

2-1 - /"‘\ l EE SHarT !

1.08 ¥ x

~trigger on—
1234 ¢Ext
baats | ine
Extld—
LFREJ
HF

Ext18m
Neg

! ] T ~Cxterngl—
\ / SR R SEERY R B o021 C 1 10
\ / + ’ —holdoff—

.1 ms HHY Time Lyts
1Y ER : 22 sueeps i

g 1 Y 580 P : 58 MS/s

3 1V 50 I Ext18 DC 6.88 v 1MQ

4 1 ¥

SHG O STOPPED

MEASURE

PRE IS STRTIE R U EATRI S SR AN NNE NN T SO ST T Lo boud 4 o PSR BRI
2 N 0 20 A Mt A A R 4 FINNE R M A N B3 M M B Y B S M LI

NN T
NS o

22 sueeps

.1 ms.

1]
2
3
4

50 56. MS/5
90 [ Extle DC 8.88 Y LMQ
00 - O STOPPED

Fot B e e
<ol ol
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= Select Cursors mode Amplitude, Absolute

« Use the " cursor position " knob, to move the marker at the vertical crossing point of
the two sine waves.

= Check that the voltage difference obtained between the marker and the trigger level is
within + 400 mV. The level readout is below 1 V in the icon 2, at top left.

s Set Trigger Slope Ext10 : Neg

= Disconnect the 3 dB attenuator from the BNC mnput

= Acquire few sweeps in Single Trigger mode.

= (Connect the 3 dB attenuator, and acquire few more sweeps in Single mode.
- a  Select Cursors/Measure : Cursors, Time, Absoiute

» Use the " cursor position " knob, to move the marker at the horizontal crossing point
of the two sine waves.

= Check that the time difference obtained between the marker and the trigger is
within + 20 p sec. The time readout is below 1 V in the icon 2, at top left.

e Select Cursors mode @ Amplitude, Absolute

= Use the " cursor position " knob, to move the marker at the vertical crossing point of
the two sine waves.

» Check that the vertical crossing point level is within + 406 mV. See icon 2 at left.
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28-Feb-96 TRIGGER SETUP

12:84:54 o /_\ ’

2
\ —trigger on—
N 1234 txt

2EAlE Line

- ——Cpig Extle—

I B S O B A Ry s e e S L T S iilﬁa’::::!E!:}HZQCLFREJ
x HFREJ HE .

~5lape Extl@—

\\ vlf// ' j:jtem.—
\\u/ o=

1 ms : Time Euts

21 sueeps

58 MS/s

BEBE

1 Ext18 DC 6.08 V 1MR
O STOPPER

MEASURE

' I oFF BN
T Parameters
ﬂ\:\ + node

Time
Ampl i tude
tupe

Relative

Rbsalute

2

| |
Poocurson
| Position

.1 ms _

Y50 21 sweeps .

52] é (VI o} P . SB_MSfS

3 1 ¢ s ] Exti@ DC B.06 V 1MQ :

4 1 Y s _ _ £l STOPPED
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28-Feb-96

12:07:42

Z

.1 oms

i ad P EETF
[l e

Lt )

<7

Set Trigger level . DC+3V

Set Trigger Slope Ext10 : Pos

Disconnect the 3 dB attenuator from the BNC input
Acquire few sweeps in Single Trigg'er mode.

The sine wave must pass through the horizontal center of the screen at
the vertical + 3 divisions. '

Select Cursors/Measure : Cursors, Amplitude, Absolute

Use the " cursor position " knob, to move the marker, at the crossing point of the
sine wave and the horizontal center of the screes ( 50% pre-trigger line ).

Check that the vertical crossing point level is + 3 V = 400 mV. See icon 2 at top.

MEASURE

/{ + \ Relative

\\ Absolute

/ ; cursar
Position

|

N

500 10 sweeps
i) [ Ext16 0OC 3.68 ¥ 1MQ

50 [J STOPPED
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s Set Trigger Slope Ext10 : Neg
»  Acquire few sweeps in Single Trigger mode.

= The sine wave must pass through the horizontal center of the screen at the
vertical + 3 divisions. '

= Select Cursors/Measure : Cursors, Amplitude, Absolute

= Use the " cursor position " knob, to move the marker, at the crossing point of the
sine wave and the horizontal center of the sereen ( 50% pre-trigger line ).

= (Check that the vertical crossing point level is +3 V £ 460 mV. See icon 2 at top .

28-Feb-36 TRIGGER SETUP

12:88:22
1 FLT SMART l

/ _ —trigger on—
/ ! 234 xt

o 1 2aall Line
Wi ‘ T | —cplg Ext10—

Ay AC LFREJ
\ HFREJ HE :
—slope. Ext10

\ s I

T | —External -
- - PR PP PR .-..::.V.‘; - = e - T PR PR DCSQ DC]_HQ

A N0l doff—
.1oms - Time Evts
1y s 11 sueeps
2 1V = . _ 50 MS/s
31 vV T1 Extle DC 3.90 Y 1MQ ‘
4 1 ¥

500 - 0 STOPPED
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Set Trigger level . : DC-3V

s Trigger Slope Ext10 : Pos

»  Acquire few sweeps in Single Trigger mode.

=« The sine wave must pass through the horizontal center of the screen at
the vertical - 3 divisions.

s Select Cursors/Measure : Cursors, Ampiitude, Absolute

s Use the " cursor position " knob, to move the marker, at the crossing point of the
sine wave and the horizontal center of the sereen ( 50% pre-trigger line ).

» Check that the vertical crossing point level is - 3 V = 460 mV. See icon 2 at top.

28-Feb-96 : TRIGGER SETUP
12:69:42

7 - | T ‘ B SherT |
. T |

!{ : —trigger on—
/ 1234 ot

1 / -p g T

e : B aC LFRE
\ I HFREJ HF
T —slope. Ext18—
\ I BE e

~Lxterna]l—

—holdoffF—
.1 ms Time Evis
1 v = 11 sueeps
71 ¥ 50 ' ' 50 MS/is
3 1.V % [T Extip DC-3.86 ¥ IM2
4 1V 3 0 STOPPED
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* Trigger Slope Extl0 : Neg
* Acquire few sweeps in Single Trigger mode.

= The sine wave must pass through the horizontal center of the screen at the
vertical - 3 divisions.

= Select Cursors/Measure : Cursors, Aznplitud_e, Abseolute

* Use the " cursor position " knob, to move the marker, at the crossing point of the
sine wave and the horizontal center of the screen ( 50% pre-trigger line ).

= Check that the vertical crossing point level is - 3 V £ 400 mV. See icon 2 at top.

28-Feb-96 TRIGGER SETUP

12:16:14
l m SHART t

2

\ T —trigger on—
T 123 4Ext
Egls | ine
—cnlg Ext18-
AC LFREJ
HFREJ HF

—slope Extl18+

Pos [N

—Externgl-——

[ FEE | T
L2 LT I A S T B Mk |

Time Evts

.1 ms

5 11 sueeps :
500 58 MS/s

S0 | Extl0 DC -3.00 V 1HQ

=bn $AY Foud Y
Fred et e
st it sqnii sl

I STOPPED
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3.11

3.31.1

3112

Smart Trigger

Specifications

Pulse width < or > 2.5 nsec to 20 sec.

Trigger on Pulse Width < 10 nsec

Procedure

Connect a sine wave generator to Channel 1

Frequency ;160 MHz
Tum on trace . Chi
Display setup . Standard, Persistence off, Dot join on, Single grid
Input Coupling . DC5EQ
Vidiv, offset : Normal
Global BWL . Off

Probe atten vOXi

Input gain o S Vidiv,
Trigger setup : Smart
Setup Smart Trigger :  Gliich
Trigger on . ¢
Coupling 1 : DC
Atend of : Neg
Width ' . < 10 nsec
Mode . Norm
Timebase T 5 nsee/div.

Adjust the generator output amplitude to get a five division amplitude sine wave.
Check that the scope triggers .
Switch to Width : > 10 msec

Check that the scope doesn't trigger : slow trigger and no flashes in box next to
normal.

Trigger on Pulse Width > 10 nsec

Adjust the generator frequency to 46 Milz
Check that the scope triggers
Switch to Width : <10 msec

Check that the scope doesn't trigger : slow trigger and no flashes in box next to
normal.
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28-Feb-96 TRIGBER SETUP

§:41:43
Edge
(GLITCH>

Al e

5 T wi { T
: \; oy / \ : 5 —trigger on—
AR M=
. 1% 1 ¥ \ Extif Pattern
\ . 1 \ e 3 —coupling 1—

B L S L R AR s an o S ac
\ / / \ g; ] \ | LFREJ HFREJ
2 ! [ l ~—3t end of—

\ | B e
R BRI Ty

T 0FF
uidth e

5 ng RIS OF F Sy
980 L. 166.08 Miz _
' Ezl g 3 - . 0 e 18 65/
3.5 ¥ 50 1T 17 1 DCo.Bg v
4 .5 ¥ 50 1 i pulse < 19.8 ns []7 NORMAL
28-Feb-96 - TRIGGER SETUP
9:43:20

T ) Edge SRR
5ns | 1 (SLITCH)
| 0.58 v 1

.rﬁ\&. e ....E.... - ?y**\i~ R SETUP SMART

\ TRIGSGER

A } y
/ ‘ T / \ ——trigger on—
\ T \ 02346t
/ \ + / \ _ Ext10 Pattern
/ T ~coupling
B MRAREAAL ZERCId i e ac
\ I \ LFREJ HFREJ
} T —at end of—

T T 1TV %/ VB

T ' @i on
_ 1 —uidth  >——
. + 16.90 ns
5 ns RIS : orr [
V' oAt 25.000 ns Y 46.880 MHz
9_5 N | o 18 85/s
3.5 v s LT 1 0t B89y
4 .5 YV 59 B e 10.8 ns < pulse O NORMAL
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3.11.3  Trigger on Pulse Width < 160 nsec

Set the generator frequency to 18 MHz

Pulse width o < 100 nsec

Timebase o 20 nsec/div.

Check that the scope triggers.

TRIGGER SETUP

R SHART!
(5LITCH)

NN e
/ \ i / \ —irigger onm
I \ 2346

/ 1 / ; Ext10 Pattern
i 1 \ ~coupling 1—

e Ac
LFREJ HFREJ

[, ;E
e
L~
t
E—
,-"‘""’M

a3t end of -

T \ i Pos
\ 1 pulse

/NN e

20 ns

.5 VR At 108.9 ns Y% 18.98 Mz

%5 v 50 o 580 MS/5
3.5 Vs T} 1.7 1 0csgegv

4.5 V W = = pulse < 169.8 ns O NORMAL

#  Switch to Width : > 100 gsec

= Check that the scope doesn't trigger : slow trigger and no flashes in box next to
normal.
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.3.11.4 Trigger on Pulse Width > 100 nsec
* Adjust the generator frequency to 4 MHz
«  Pulse width ;> 100 nsec
*  Set Timebase 50 psec/div.

» Check that the scope triggers.

28-Feb-96 TRIGGER SETUP
§:48:58

I (ESLITCH) |
/~\\ /’\\ sooopo | SETUP SMART
\ \ TRIGGER
+ —trigger on—
/ \ I / \ H2346xt
/; \ T / \ Ext10 Pattern
T —caupling 1
EHISE;{.HHMHHH“HHHH!:HiaI!!3E’J N
/ \ i / \ | |LFREJ HFRE
+ —at end of—

/ : \ /f - \,\ m;ulszgs

OF F IS
~—yidth >
- 108.8 ns
58 ns OFF [
-5 ¥ om0 ' At 250.00 ns Y 4.0008 MEz
g.s ¢ w0 : B 500 MS/5
3.5 vose L[ 'f 0C 8.88 Y
4 .5 Vv 0 = 198.6 ns < pulse [0 NORMAL
#  Switch to Width : < 100 nsec

* Check that the scope doesn't trigger : slow trigger and no flashes in box next to
normal. ‘

* Repeat all the above tests for Channel 2, Channel 3 and Channel 4 substituting channel
controls and input connector, and check as above.
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3.12 Time Base Accuracy

3.12.1  Description

An external sine wave generator of 1 MHz with a frequency accuracy better than
1 PPM is used.

Specifications

500 MHz clock : accuracy : £ £ 0.001 % or <+ 16 PPM

3.12.2 500 MHz Clock Manual Verification Procedure
Setup a sine wave generator.
= Frequency : 1 MHz

s Connect the generator output to Channel ]

= Tumn on trace . Chl
= Display setup :  Standard, Persistence off, Dot join on, Single grid
» Input Coupling : DC56Q '
= V/div. offset : Normal
»  Probe atten X1
» Input gain ¢ 5 Vidiv,
= Trigger setup : Edge
» Trigger on |
= Coupling 1 : DC
= Slope | : Pos
= Level.l : o AV
= Mode - » Norm
» Holdoff . Off
a  Delay 0%
- » Timebase 1.5 psec/div.
®  Channel use C 4
# Recordup to D S0K

= Adjust the generator output amplitude and Chl offset to get a five divisions peak to
peak amplitude sine wave. '

s Store Channel 1 in Memory 1
» .Set Post-trigger delay to 5.00 msec

This allows the accuracy of the time base clock to be checked 5000 periods after the
trigger point. '
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1 stored to Hi

STORE W’ FQRHMS

-

e

(1->HD

store

’?1] D0 STORE

iR

[—R -~ 2 N ]

NIV ]

All displayed?

——toe————
O M2 M3 M4
5 s Card
5V w80 At 1.6688 us 3G 1.060T MHz
g_g ¢ s | e 583 MS/s
3.5 ¥ s | 1 BE .58y
4 .5 y =B 01 NORMAL
28-Feb-96 STATUS
8:54:18
RCQUISITION STATUS N
Acguisitian
System
Yertical i 2 3 1 Text & Times
Vidiv 5 5oV 5y 5y | kaveForm
Pruobe %1 w1 %l x1 | Memory Used f
Offset amy amy gmy Bmy
Coupling Ocs5es DCses Dese0 fCepe
Bandwidth Limit OFF
' Time base
Time/div .5 ps Time/pnt 2 ns (500 MS/8)
RIS OFF
Sequence OFF Pts/div 258
Trigger Edgs Mode NORMAL
External Attenuation x1
I 1 DC 9.56 v
Post-trigger Dela 5.08800 ms
99 d 58 MS/s
The currently preselected Smart Trigger type is
GLITCH 1 NORMsL
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Section 3 Performance Verification

Recall Memory 1 to A
=  Turn on trace A

s Check that the displayed Channel 1 trace is aligned with the sine wave from

memory 1.
®  Press : Cursors/Measure
x  Measure . Parameters
s Mode . Custom
% Statistics . Off

= Change parameters

= Online i : Delayof 1
= Online 2 . Delay of A

s Check that ( delay(A) - delay(1) + 5 msec )< & $.60005 msec corresponding to

10 PPM.
28-Feb-96 CHANGE PRRAM
168:31:37 T —0n line—
f— ¥ H2345
.5 ops =z
8.56 ¥ /3 al AYE: A A" ~Category—

WWV!\ /\ (\ {\ {\ @a@sm
m@glg;““ }H\ 4 Ii!\ iiijlli\§}li HI\ :lillll\ fofort ﬂ g§§§z:;g;ii

S
i j ) f E f \/ 1 f DELETE ALL

v v :EU \J V PAKAMETERS

—meaAsUre
J; cycles \

«— 560880 ns
delau(il 5.00041 ms ¥
delay () 424.3 ns

5 ous

§.5 v s

2.5 V 50 delay 580 MS/s

3.5 ¥ R Ltime From the irigger (or {=8)

4.5 V @R 5 the First 30% transition 0 Aauto

Page 3-74

=]



Section 3 Performance Verification

A difference of = .65 psec corresponds to + 10 PPM.

See screen dump below :

28-Feb-96 : RECALL W’ FORM
19:34:29

1 ,

.5 us

0.50 ¥

er— U
LN A I AL A
TR
VIRV VIV
VEERYANEE

| M3
W

r
et )
BBCD
S s <— 5.00806 ms
§.5 v 50
2 5 Y 500 MS/s
1.5 U ~ 1 0C6.5y
4.5 U 50 0 auTo
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313 Overshoot and Rise time {19%-90% )
Specifications

DC 50 Q, 50 mV/div., : overshoot < 20 %, rise time < 0.5 ns
DC 1 MQ, 100 mV/div., : rise time < 1.5 ns

Procedure

= Apply the fast pulse generator TD-1107B ( < 70 psec ) or equivalent, to Channel 1
s Set the DSO as follows :

= Turn on trace : Chl :

s Display setup Standard, Persistence off, Dot join on, Single grid

Select Math Setup

s Coupling Channel | DCS0Q
- V/div. offset Normal

Global BWL Off
Probe atten X1
Input offset -256 mV
Input gain 50 mV/div
Trigger setup Edge
Trigger on- 1
Trigger level BC 256 mV
Coupling 1 DC
Slope 1 Pos
Mode Normal
Holdoff Off
Timebase 1 nsec/div
Record up to S0K samples
Delay 30 % Pre-Trigger
Turn on trace A

For Math Use at most 1009 points
Use Math ? Yes
Math Type Average
Avg Type Summed
of Channel 1
Turn off trace Channel 1
Cursors/Measure Parameters
Mode Custom
Statistics On
Change Parameters
on displayed trace A
On line 1
Measure Over+of A
On line 2
Measure Rise of A
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28-Feb-08 CHANGE PARRAM
rﬁ]zﬂuepage{‘]} 3 18345
I 1 ns :
ey A - : —Category——
1 { \/ T Al
1989 sups 1 DISK-5td
f- 1 DISK-Local
e ‘I‘iH et e e DISK-PRML
Cyclic f
I DELETE ALL
J ¥ PARAMETERS
I ' —measure-—
T range L
L A res
. . . rise
16 sweeps: averags lou high sigma | o gpy
over+(§) 15,137 14,25  16.20 g.45 r@level v
rise (R} | 8.34 ns 8.34 8.35  B5.90 v
: 12 3 4
! ns RIS @ BCoD:
il 56 nv 50 ' _
250 0¥ o0 : 18 55/s
350 Y | 1 OC 258my - _
4 50 mV 50 [0 NORMAL

» Check that the average overshoot is < 20 % and rise time is<0.5ns -
( measured in scope and not corrected for the effect of the step generator ).

= SetInput Coupling : DC1MQ
= Timebase ¢ 2 nsec/div

= Terminate the output of the TD-1107B puisef with a 300 feed through and connect it
to Chl

= Check that the Average rise time is < 1.5 ns ( measured in scope and not corrected for
the effect of the step generator ).
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26-Feb-96 ‘ CHANNEL 1

11:98:34 T ~Caupling—
Buerage(]) I 0CseQ 1
Z NS + Grounded
semy L | DCINQ
e i Grounded
552 sups / N7 ACINO '
/ T ~i/div OFFset,
T B T A RN LRI MEE s na NORHAL
' T ECL TTL
T ~Gigbal BUWL~—
/ T OF Pk
j T _ 269MHz
I q
. . Probe Atten
9 swesps: aversge low high  SigN8 | e
rise (R .28 ns  1.19  1.24 8.8
%5
%18
2 ns RIS ®20 f
58 my OC
521%@ m/ OC 18 6575
joemv OE ] 1 DC 258my
458 m¥ OC O NORMAL

3.14

* Repeat the above tests for Channel 2, Channel 3 and Channel 4 substituting channel
controls and input connector, and check as above.

Probe Calibrator Verification
Specifications

Amplitude : 50 mV to 500 mV £ 2 % into 500
c50mVtolV+2 % into 1| MQ

Frequency : 500Hzto2MHz %1 %0
Probe Calibrator Verification Procedure

= Connect the Probe Calibrator output to Channel 1, using a 5 nsec BNC cable

= Select . Utilities

» Press :  Cal BNC Setup

= Mode : Calsignal

»  Set Frequency ;560 Hz

»  Amplitude : 1TV (500 mV into 50 Q)
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Turn on frace
Display setup

" Input Coupling

V/div. offset
Probe aften -
Input offset
Input gain

Trigger setup
Trigger on
Trigger level
Coupling 1
Slope 1
Mode
Holdoff

Timebase
Delay

Cursors/Measure
Mode

Change parameters
On line 1

On line 2

Check parameters readout : freq (1) =560 Hz = | %o, and ampl (1) =500 mV + 6 %

Chi

Standard, Persistence off, Dot join on, Single grid

DC50Q
Normal

X1

-25¢ mV
160 mV/div.

Edge

1

DC 250 mV
DC

Pos
Normal
Off

.5 msec/div.
10 % Pre-Trigger

Parameters
Custom

Measure ampl of 1
Measure freq of 1

(£ 2 % plus = 4 % due to the non linearity of the scope )

Set Cal frequency
Timebase

2 MHz
2 us

Check that freq (1) is2 MHz % 1 %o

Repeat test for amplitnde of 0.05 V (25 mV into 50 Q)

Set Cal amplitude
DSO Input gain

S0 mV (25 mVinto 50 Q)
5 mV/div.

Check parameters readout ampl (1) =25 mV £ 6 %
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28-Feh-96
11:14:15

.5 ns
1068 my

whi Ch¥ B3 ¢
;-Awy—-ar—\“l:
Loali-agt i o

508
500
Y]
560

500

B2
560

rq| SET TO 1 kKHz

169 sweeps: sverage low high sigma
ampl{l3 492y 491 492 1
Fregl]) 598.01 Hz 508.80 589.63 9.81

| 1 OC 256mY

psaa baad e lias Ll s
I 1 30t A B B

1285 suweeps: sversge low high sigma
anpi (D 487 md 484 491 1
Fregl]? 1.99998 MHz 1.89557 2.00388 0.80065

[ 1 DC 256mv

Page 3-80

[ -

CAL BNC QUT
mode

OFF
Pass/Fzil
Trigger Out
Trigger Rdy [

1Y SQUARE

|

Ampiitude
. L.egy
Lol into 1 MQ

Frequency
} 566 Hz ‘]

18 MS/s

0 NORMAL

AL BNC OUT
mode
Al signal

OrFfF
Pass/Fail

Trigger Out
Trigger Rdy [

SET T0 1 KHz
1 ¥ SQUARRE

Shape

Pulse(2b nsl
—anpl itudge—
1.88 ¥
into 1 M@
rF P etUency—
2 MHz

588 MS/s

O HWORMAL



Section 3 Performance Verification

= Repeat the tests for the amplitude of 0.05 V and 1 V into 1 MQ

s Cal amplitude - D S0mV
= SetiInputCoupling : DCIMQ
= DSO Input gain 1 10 mVidiv.

® -Check parameters readout ampl (1) =50 mV 6 %

28-Feb-96 | | - CAL BNC OUT
11:18:52

LT f*" Pass/Fail
' ks Trigger Out
Trigger Rdy f

b e | SET TO 1 KHE

T4t T 1 1 T T U !Fli:l 1 U SQUQRE
e LW g 'm_l
T shape
n L
Pulse(25 ng)
—Arplitude—
312 sueeps: average low high sigms gp@g ﬁ
ampl () C5E.5mY 49.9 50.8 0.1 inté 1 Mo
Freg(]) 1.99998 MHz 1.99828 2.00241 0.06044
- ~tpeguency—
’ 2 MHz -
2 s
il 16 my OC
2 6 ny 0o H08 MS/y
3 lenmy OC I 1 DC 25.8mY
4 10 my OC U RUT0
e Set Cal amplitude : 1V
* DSO Input gain 1 200 mV/div.

»  Check parameters readout ampl (1)=1V £ 6 %
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Section 3 Performance Verification

3.15

Overload

' Specifications

1 Watt into 50 3 : Overload < 17 seconds

Procedure

Set the DSO as follows :

Display setup

Input Coupling

V/div. offset
Global BWL
Probe atten
Input offset -
Input gain
Trigger setup
Trigger on
Trigger level
Delay
Coupling 1
Slope 1
Mode
Holdoff
Timebase
Channel Use
Record up to

Standard, Persistence off, Dot join on, Single grid
BC 50 Q
Normal

Off

X1

-35Y

i V/div.
Edge

i
DC-8.04V
zero

DC

Pos

Norm

Off

2 sec/div.

4

1600 samples

From Tektronix power supply PS5004, apply 7.07 V ( 1 Watt ) to Channel 1.

Check that the overload trips, within 17 seconds.

Set Timebase

5 sec/div.

From Tektronix power supply PS5004, apply 5 V (.5 Watt ) to Channe] 1

Check that the overload doesn't trip for at least 30 seconds. -

Repeat the above tests for Channel 2, Channel 3 and Channel 4 substituting channel

controls and input connector, and check as above.



Section 3 Performance Verificatior

27-Feh-96 Acquisition slowly starting CHANNEL 1
13:48:29 e

—Coupling—
: 1 | | DCseR h
2s + OVERLOAD
1.8 ¥ DE MG
SRR I BN SUIIRIRN TRIRPIRY AP S SN S P Grounded
LU . 1

ACIMG 4

~Y/div OFFset
NORHAL
ECLTTL
I —clobal BWL-—
B i o Sl SO AEE WS WSS EEP (8 25MHz
+ 200MHz

i . Probe Atten
B SREE EEEE EREE SN S SRR ﬁ!
: X
i3 %5
i X18
5 g x28 F

i oy

v | 56 S/e
Y 5E0

¥ i 1 OC -6.g4 v

Vo5 0 NORMAL

CHANNEL 1§
~==Coup! ing—
DC560
Grounded
BC1Mg

Grounded
ACIMD F

. ISV DT SO o, ~y/diy OFfset
+ NORMAL |
ECLTTL
I —Global BWL -~
B o e R Mg 25MHz
1 6

20BMHz

i _ Probe Atten
e AREE) SRR EEEES EEEEY EERE H!
X
T g_ w5 .
I 1
5 s 2@
oBG ‘

S0G I 1 DC -8.84 ¥
500

52

—

26 S/s

e £ Fud e
Pred esd ek b
< < <<

[ NORMAL
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Section 3 Performance Verification

3.16 Combining Channels
Channels can be combined to achieve more memory and more sampling rate by

interleaving the ADC's in time. It is possible to achieve 2 GS/s and up to 8M record
length ( 9374L ) by means of a special adaptor call PP093.

* SetDSO Timebase : .2 usec/div.

» Connect the PP093 adaptor to Channel 2 and Channel 3 and check that :
# The PP093 is identified on Channel 2

®=  Channel 1, Channel 3 and Channel 4 are disabled

» Channel 2 is set to DC 50 (2, X2

» Sampling rate is 2 GS/s

» Connect the Probe calibrator output to PP093 input using a 5 nsec BNC cable.
Set Cal frequency to 2 MHz and Amplitude to 1 V into 1 MQ

s Turn on trace 2 and check that : -

= A Square wave of 500 mV is displayed on Channel 2

28-Feb-96 . TIMEBASE
14:22:21 : T/div .2 ps
> T 4808
. I sanples 3t
186 mY + 2 65/s
i g < p | g L oty [ ¢ .5 ns/pt
X : For 2.0 us

All Channels
combined fFor

I 2 Gs/s (2}
" | L . ) I jz[——Sequence
: LG o ks |
T Record up 1o
T ( 50k \
.2 US ' :
{ disabled :
Bl 56 mv 5% 2 65/s
3 disabled ] Z OC 258my

4 disabled C NORMBL -

s Turn on trace 1, 3, 4 and check that :
» A Square wave of 500 mV is displayed on Channel 1, Channel 3, and Channel 4.
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