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The LeCroy 9350 series digital oscilloscopes provide a set of POW-
erful features for a wide range of applications. Not only do they aliow
two- or four-channe! simultaneous, high speed single-shot capture,
but their extensive Capabilties and 10 GS/s repetitive sampling
make them invaluable as fast, general-purpose oscilloscopes as
well.

The oscilloscopes’ key features include:
® 500 MHz bandwidth.

* Up to 2 GS/s digitizing rate for transient signals (up to 1 GS/s on
2~channel models).

® 10 GS/s digitizing rate for repetitive signais.

e 25k, 100k (M models) or 2M (L models} of acquisition mermory
per channel.

® Memory can be combined o achieve upto 8M {up to 4Mon
2-channel instruments) of acquisition memory.

® Advanced peak-detect system, synchronous to standard acquisi-
tion mode.

® Advanced triggering capabiliies including Pattem and Glitch trig-
ger.

®  Automatic waveform measurements.
® Automatic Pass/Fail testing.

® 'Choice of PCMCIA Memory Card, PCMCIA Hard Disk, or DOS
Floppy mass storage options.

» Vertical resolution up to 11 bits.

e High-resoiution display (810 x 696).
® Built-in printer (option).

® ProBus™ intelligent probe sysiem.




tion

it is recommended that the shipment be thoroughly inspected
immediately upon delivery to the purchaser. All material in the con-
tainer shouid be checked against the enclosed Packing List. LeCroy
cannot accept respensibility for shortages in comparison with the
Packing List uniess notified promptly. If the shipment is damaged in
any way, please contact the Customer Service Department or local
field office immediately.

LeCroy warrants its oscilloscope products to operate within
specifications under normal use for a period of three years from the
date of shipment. A yearly calibration is recommended to ensure in-
spec performance. Spares, replacement parts and repairs are war-
ranted for 90 days. The instrument's firmware is thoroughly tested
and thought fo be functional, but is supplied "as is" with no warranty
of any kind covering detailed performance. Products not manufac-
tured by LeCroy are covered solely by the warranty of the original
equipment manufacturer.

in exercising this warraniy, LeCroy will repair or, at its option, replace
any product returned to the Customer Service Depariment 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 op-
eration.

The purchaser is responsible for transportation and insurance
charges for the return of products to the servicing facility. 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 particuiar purpose or use. LeCroy shall
not be liable for any special, incidental, or consequential damages,
whether in contract or otherwise.

Answers to questions concerning installation, calibration, and use of
L.eCroy equipment are available from the Customer Care Center,
700 Chestnut Ridge Road, Chestnut Ridge, New York 10877-6499,
U.SA, tel. (914) 578-6020, and 2, rue du Pré-de-la-Fontaine, 1217
Meyrm‘! Geneva, Swnzerland tel. (41) 22/719 21 11; or your iocal
field engineering office.




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

LeCroy is committed to providing state-of-the-art nstrumentation and
is continually 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 compoenents for the purposes of pulse shape, timing, off-
set, etc., and, cceasionally, minor logic changes. Where any such
inconsistencies exist, please be assured that the unit is comect and
incorporates the most up-to-date circuitry. In a2 similar way the firm-
ware may undergo revision when the instrument is serviced. Should
this be the case, manual updates will be made available as neces-

sary.

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 cusiomer is

respensible for transportation charges to the factory. All in-warranty .

products will be returmed to the customer with fransportation prepaid.

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

Te determine your nearest authorized service facility, contact the
Customer Service Department or your field office. All products re-
tumed for repair shouid be identified 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 retumed to
the factory, a Return Authorization Number (RAN). The RAN may be
obtained by contacting the Customer Care Center in MNew York, tel.
(914) 578-6020, in Geneva, tel. (41) 22/719 21 11, or your nearest
sales office. *



Return shipments should be made prepaid. LeCroy will not accept
C.0.D. or Collect Retum Shipments. Air-freight is generally recom-
mended. 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 container to ensure its prompt routing
to the proper department within LeCroy.




Hi-Z, 500
Ampiifiers + 1}
Attenuators
Samrle Ep—s e <:> Storage devices
. eal as| e
CH1 9‘—D & Hold B-bit ADC detect 1 memory M
l i <1._1:> Centronics
™ Sample o Peak Fast
CH2 o> e B-bItADCI— [ B8% 1 memmory <::{>
| I <}I:{> RS-252-C
External QZD GPIH
trigger ;
ggO——D—-———— T{;%%ff Timebase < >
. @ Microprocessor

; o |

Sampie || N Peak | | Fast -

CH3 0—% s Toid B-brtlADC detect memory <}_—.::'_:> le_‘_l> F;ggéega;g}ai

o D Samph " Peak Fast Real-time
Chi4 & H{?ide SDHADC—  detect [~ memory <\I::>
Data memuories

/\/‘\/ Q::D{ Display <}.:l\1/
processor
<}_—.:> Program memory
BLOCK DIAGRAM N
ADCs AND MEMORIES zach of the oscilloscope's identical input channels is equipped with a

500 MS/s, 8-bit ADC. This multiple ADC architecture ensures abso-
lute amplitude and phase correlation, maximum ADC performance
for multi-channel acquisitions, large record lengths and excellent
time resolution. In additicn, faster sample rates can be achieved by
combining two or four channels, bringing the sample rate to a maxi-

mum of 1GS/s on 2-channel models and 2 GS/s on 4-channel -

models.

Acquisition memories of up to 2M-points simplify transient capture by
providing long waveform records that capture waveforms even when
trigger timing or signal speed is uncertain. More acquiisition memory
{up to 4M on 2-channel models, up to 8M on 4-channel models} can
be achieved by combining two or four channels. In addition, a special
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expansion facility magnifies waveforms by up to 20000 times the
selected fimebase speed,

Repetitive signals can be acquired and stored at a Random inter-
leaved Sampling (RIS) rate of 10 GS/s. RIS is a high-precision
digitizing technique that enables measurement of repetitive signals
to the instrument's full bandwidth, with an effective sampling interval
of 100 ps and measurement resolution of 10 ps. (See Chapfer 8,
“Timebase + Trigger Capabilities").

The digitally-controlled trigger system offers an extensive range of
trigger capabilities. Front-panel and menu controls allow selection of
the appropriate trigger function for the signal.

in the standard trigger mode the front-panel controis are used to se-
tect and set parameters such as pre~ and post-trigger recording,
sequence and roll modes, in addition to the Auto, Normal and Single
modes. The trigger source can be any of the input channels, line or
external. The coupling is selected from AC, LF REJect, HF REJect,
HF, and DC, and the slope from positive, negative, and window.
{See Chapter 8, Timebase + Trigger Capabilities).

The oscilloscope has an automatic calibration facility that ensures
overall vertical accuracy of + 2% of full scale. Vertical gain and offset
calibration take place each time the Volis/div is modified. In addition,
periodic calibration is performed fo ensure long term stability at the
current setting.

The large 125 »x 17.5cm (8-inches diagonal) screen displays
waveforms with enhanced resolution and serves as an interactive,
user-friendly interface via a set of pushbuttons located immediately
to the right of the CRT.

The oscilloscope displays up to four waveforms, while simultane-
ously reporting the parameters controlling signal acquisition. The
screen also presents intemal status and measurement results, as
weill as operational, measurement, and waveform analysis menus.

A hard copy of the screen is ava;table via the unif's front-panei
screen-dumyp button.

The layout of the front-panel and operation will be very familiar to
users of analog oscilloscopes. The "analog” feel is emphasized by
rapid instrument response and the fact that waveforms are pre-
sented instantly on the highresolution screen.

3-3




The oscilloscope has also been designed for remote control opera-
tion in automated festing and computer-aided measurement
applications. The entire measurement process, including cursor and
pulse parameter seftings, dynamic modification of front-panel set-
tings, and display organization, can be controlied via the rear-panel
GPIB (IEEE-488) and RS-232-C ports.

Four front-panel setups can be stored and recalled either manually
or by remote control, thus ensuring rapid front-panel configuration.
When the power is switched off, the current front-panel setting is
automatically stored for subsequent recall at the next power-on.

3-4
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4 [Installation

OPERATING ENVIRONMENT  The oscilloscope wil operate to its specifications if the environment is

- POWER REQUIREMENTS

SAFETY INFORMATION

maintained within the following parameters:

Temperature.................... 5°t0 40° C (41°to 104° F)
Humidity ..., <80%
Cperating category........... I

The oscilloscope operates from a 115 V (80 to 132 V) or 220 V (180
to 250 V} normal power source at 45 Hz to 66 Hz. No voltage selac-
tion is required since the instrument automatically adapts to the line
voltage which is present.

The instrument operates at line frequencies up fo 440 Hz, However,
the leakage current from phase to ground slightly exceeds the safety
recommendations for industrial instruments in some countries. This
current reaches 4 mA max. at 250 /400 Hz.

The power supply of the oscilloscope is protected against short ir-
cuits and overload by means of two 6.3/250 V fuses. The fuses are
located above the mains plug.

Remove the power cable before changing or inspecting a fuse. Open
the fuse box by inserting a small screwdriver under the plastic cover
and prying it open.

Any use of this instrument in a manner not specified by the
manufacturer may impair the instrument’s safety protection.

The oscilloscope has been designed to operate from a single-phase
power source with one of the current-carrying conductors {neutral
conductor) at ground (earth) potential. However, operation from
power sources in which both current-carrying conductors are live with'
respect to ground (such as phase-to-phase on a tri-phase systermn) is
also possible, as the oscilloscope is equipped with over-current pro-
tection for both mains conductors. None of the current-carrying con-
ductors may exceed 250 V RMS with respect to ground potential.
The oscilloscope is provided with a three-wire electrical cord con-
taining a three-terminal polarized plug for mains voltage and safaty
ground connection. The plug's ground terminal is connecied directly
to the frame of the unit. For adequate protection against electrical
hazard, this plug must be inserted into a mating outlet containing a
safety ground contact. '




POWER ON

The oscilloscope has not been designed to make direct measure-
ments on the human body. Users who connect a LeCroy
oscilloscope directly to a person do so at their own risk.

Connect the oscilloscope fo the power outlet and switch i on by
pressing the power switch located on the rear panel. Affer the in-
strument is switched con, autc-calibration is performed and a test of
the oscilloscope's ADCs and memories is carried out. The fulf testing
procedure takes approximately 10 seconds, after which time a dis-
play will appear on the screen.

;
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5 Front-panel Overview

See front-panel foldout at the beginning of the manual.

TIMEBASE & TRIGGER CONTROLS allow direct adjustment of
Time/Div, Trigger Level and Trigger Delay. The AUTOSETUP button
automatically adjusts the oscilloscope to acquire and display signals
on the input channels.

CHANNEIL CONTROLS allow seiection of displayed traces and ad-
justment of vertical sensitivity and offset. The FIND bution
automatically adjusts the sensitivity and offset to match the input sig-
nal.

The MEMORY CARD INTERFACE allows fast and convenient stor-
age of waveforms and instrument setups.

ZOOM & MATH CONTROLS allow you to move, define and expand
atrace. (The SELECT ABCD button is used to select a trace).

MENU BUTTONS & KNOBS allow easy controi of the most sophis-
ticated tasks.

CHANNEL INPUTS have selectable input impedance of 50 Q or
1MQ over the entire sensitivity range. PROBUS™ probe interface
supports a wide range of optional probes.

DISPLAY - High-resolution 8—inch screen.




6 Confrol of the Oscilloscope

Many of the most commonly used controls can be directly accessed

using the labelled pushbuttons and rotary knobs on the front panel.

. Activating these controls usually causes an immediate visible action.

-.-_% The dark-grey buttons, fogether with the SHOW STATUS buttons,

all give access to menus which have similar behavior. These are the

o _ MENU ENTRY keys. They tum on menus on the right-hand side of

e , the display. These menus allow further control of the acquisition,

processing, and display modes of the instrument The SHOW

. STATUS button gives access fo a series of displays summarizing
the status of the acquisition, the instrument, and the waveforms.

ACTIVE BUTTONS Menu buttons which are active have boxes drawn around their
accompanying texts on the screen. Other texts are for information
only and the corresponding buttons are not used. There are seven
menu buttons. The lower two buttons also have associated knobs.

SWITCHING BETWEEN Any time a MENU ENTRY key is pressed, the insfrument immedi-
X MENUS ately displays the current configuration. This menu becomes the new
g primary menu.

Some of these primary menus have secondary menus under them.

= Printap The heavy outline of the box associated with the bufton shows that

Setup there is a hidden menu behind it. Pushing the button will cause the
appropriate secondary menu to be shown.

a3 Whenever the RETURN button is pressed, the previous primary
menu is shown. if the current menu is a primary menu then the menu
will be switched off,

When the oscilioscope is put under remote. control, the REMOTE

ENABLE menu will be shown. It will contain a button "GO TO

. LOCAL" if this action is allowed. This is the only manual way to tum
! the REMOTE ENABLE menu off.

. PERFORMING ACTICNS - While most menu buftons modify a selected variable, some perform

; SET CLOCK specific actions. In this case, the text which accompanies the button
FORWARD ONE is written in all capital letters. -

. HOUR (SPRING) In most cases, the effect of changing a value in a menu causes the

appearance of the screen to change because the new value is im-
mediately used to change the acquisition settings or the | processang,
or for the display to be shown.




SETTING MENU OPTIONS Many options are controllable via the menu buttons and knobs.
When setlting up a new configuration, the buttons should be ad-
justed, starting at the top fo allow for the fact that the menu control
for one primary option may be different from that of another primary E- I
option. "

uto-Store Some "single” butions have one highlighted field among several in
0F} their associated texts. Pressing the button advances the highiighted
Wrap. Fill field. If there is a knob associated with the button, it can also be used
to navigate among the choices. If only one choice is shown, the but- -
ton wilt not do anything. P

ath ?gpe—-—-] There are also "double” buttons with one highlighted field. In this
Enh.Res i case, pressing the lower button causes the highlight to go forward o

among the choices whereas pressing the upper butfon causes the Lo
highlight to go backward, The arrow af the side of the button's texd
TAvG shows how the highlight will move. The arrow is missing if the high-
light is at the beginning or end of the list of allowed values.

1y

Fop— Some buiton and knob combinations control the value of a confinu-
1688 ously adjustable variable. The knob is used to set the vaiue of the
(sweeps) variable, while the button may be used to either choose a highlighted
field or make a simpie change of the value of the variable.
~——holdofFF— P
153 evts : e
OFF Time WS :
—trigger on— Other button and knob combinations control the value of several -
Field continuausiy adjustable variables. The knob is used o set the value o
2 of the variable which is highlighted, while: the button is used fo L,

choose which variable is to be highlighted.

—limit
N 00
2 digits
GENERAL !NSTRUMENT To reset the instrument, simuitaneously press the AUTO SETUP
RESEY button, the top menu-button, and the RETURN butlton. The instru- —

ment will revert to its default power-up settings. . i




oy

U

b b

L

)

7 Display Overview

DISPLAY

11

22-Jam-g1: ©oiConnmect Cinputtslgnal to Chanhel 1.0 -0 REMOTE ENABLE .

Je=10

&

I

At -30808 ms | Y -289.82 Hz

1 0 -9.95 v {0 sT0FkeD
R 4

REAL-TIME CLOCK
FIELD (1)

DISPLAYED TRACE LABEL
FIELD (2)

TRIGGER LEVEL FIELD (3)

) I I

5 6 7 8

Displays the current date and time provided by a battery-backed
real-time clock.

Contains the identity of the displayed frace, its timebase and
Volis/div settings, and cursor readings when applicable. Up to four
traces can be shown simultaneously.

Contains the trigger level indicator on both sides of the grid, and the
ground indicator for each channel on the right side of the grid.

kS

71 Display. Overview.




ACQUISITION SUMMARY
FIELD {4)

TRIGGER DELAY FIELD (5)

TRIGGER CONFIGURATION
FIELD ()

TIME AND FREQUENCY
FIELD (7)

TRIGGER STATUS FIELD (8)

Contains the common timebase setting and, for each channel, the
vertical gain, probe attenuation and coupling. For 4-channe! instru-
ments, the currently selected channel is highlighted.

Note: The displayed trace field shows the acquisition parameters

that were set when the trace was capiured or processed, whereas

the acquisition summary indicates the present setting.

indicates the trigger delay (arrow symbol) with respect (o the left-
hand edge of the grid. The delay can be adjusted from 0 to 10 divi-
sions (pre-frigger) or from 0 to —10000 screen divisions {post-trigger).
Pre-trigger delay appears as an upward amow at the eppropriate po-
sition in the field. Post-trigger is given as a delay in seconds.

When the relative-time cursors {two arrow cursors) are active
(selected in MEASURE menu), this field displays the time interval
between the two cursors. It also displays the frequency correspond-
ing fo 1/(time interval).

Displays the trigger source, slope, level and coupling. When appli-
cable, additional information is given {hold-off by time or by number
of events, logic states, etc...). A simple icon gives an overnview of the
trigger condifions.

This field displays time and frequency relative to cursors: e.g. when
the absolute-time cursor (cross-hair cursor) is active (selected in
MEASURE menu), this field displays the time between the cursor
and the frigger peint.

Indicates the trigger re-arming status (AUTO, NORMAL, SINGLE,
STOPPED).

During an acquisition the little box at the left of the re-arming status
will indicate when an intermediate acquisition occurs. This feature

helps to monitor the trigger rate before the waveform is recon-

structed.

For NORMAL status, a message SLOW TRIGGER may appear in
the field when needed,

For slow acquisition, a message SLOW UPDATE appears, remind-
ing the user that it will take a while before a new waveform will finish.

Bkl
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GRID (9)

MENU FIELD (10}

MESSAGE FIELD (11)

The region just to the left of the trigger status field can contain mes-
sages showing that lengthy processes, such as FFT calculations or
screen dumps, are under way.

Displays traces from the acquisition or reference memoriés. A dual-
or quad-grid presentation can aiso be selected in the display menu
{(see Chapter 18).

This field is divided into seven sub-fields with menu buttons and two

rotary knobs. Each field can display the name of a menu or perform

an operation when the associated menu button is pressed. The
RETURN button is used fo restore the next higher menu level.

This field is used to display a variety of messages (wamings,
indications, titles, etc...) that explain the instrument's current status.
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8 Timebase + Trigger Capabilities

TIMEBASE CAPABILITIES

SINGLE SHOT

Depending on the timebase sefting, the following three sampling
modes are possible;

s Single Shot
s Random Interleaved Sampling
« Roll Mode

For all imebases for which the single shot mode or rolt mode can be
used, the acquisition memory can be subdivided into user-defined
segments {o give:

¢ Sequence Mode

Single Shet acquisition is the basic acquisition technigue of a digital
oscilloscope. Other timebase modes of the oscilloscope make use of
this single shot acquisition technique.

An acquired waveform consists of a series of measured voltage val-
ues sampled at a uniform rate on the input signal. The acquisition is
typically stopped at a fixed time after the arrival of a trigger event as
determined by the trigger delay. The acquisition consists of a single
series of measured data values associated with one trigger event.
The time of the trigger event is measured using the fimebase clock.
The horizontal position of a waveform is determined using the trigger
event as the definition of time 0. Waveform display is also done with
this definition. Since each channel has its own ADC, the voltage on
each of the input channels is sampled and measured at the same in-
stant. This allows very reliable time measurements between different
channels,

Trigger delay can be selected anywhere in a range that aliows the
waveform to be sampled from well before the trigger event up to the
moment it occurs (100% pretrigger), or at a time starting at the
equivalent of 10000 divisions (at the current Time/div) after the trig-
ger.

For fast timebase settings the maximum single shot sampling rate of
the ADC's is used; this is 500 MegaSamples per second!. As the
timebase is slowed down, more and more data samples are used to
fill the-waveform until the maximum memory size of the waveform
has been reached. For timebases slower than this, the sampling rate
is decreased while maintaining the number of data samples in the

1 On cne and each channel. Higher sampling rates can be achieved by combir-
ing channels. See Appendix A.
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PEAK DETECT

waveform. Single shot acquisition is allowed for all imebase ranges
slower than 10 ns/div.

When using slow timebases, sample rate decreases as mentioned
above, and very short events like glitches can be missed if they oc-
cur between two samples. To prevent this, a special circuitry - the
peak detect system — can be swifched on, capturing the signal en-
velope with a resolution of 2.5 ns, without destroying the underlying
data which is captured simultaneously and on which processing
(pulse parameters, FFT, averaging) can be performed.

RANDOM INTERLEAVED SAMPLING

Segment 1
Segment 2

Segment 3

Final acquisition

RIS ACQUISITION

Random Interleaved Sarmpling (RIS) is an acquisition technigue that
allows effective sampling rates higher than the maximum single shot
sampling rate (500 MS/s)2, and is used on repetitive waveforms with
a stable trigger.

The maximum effective sampling rate of 10 GS/s can be achieved
by acquiring 20 single-shot acquisitions (also calied bins) at
500 MHz, with each bin positioned approximately 0.1 ns after the
previous one. The process of acquiring 20 bins that satisfy this time
constraint is random. The refative time between ADC sampling in-

2 On one and each channel, Higher sampling rates can be achieved by combin-
ing channels. See Appendix A.
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constraint is random. The relative time between ADC sampling in-
stants and the event trigger provides the necessary variation. It is
measured by the timebase to 10 ps accuracy.

Typically, 104 frigger events may be needed to complete an acquisi-
tion, although sometimes many more are needed. These segments
are interleaved to provide a waveform that covers a fime interval that
is & multiple of the maximum single shot sampling rate. However, the
real time interval over which the data for the waveform has been
coflected is orders of magnitude longer and depends on the trigger
rate and the level of interleaving desired. The oscilloscope is capable
of acquiring approximately 10000 RIS segments per second.

e RIS acquisitions are allowed for timebase settings from 1 ns/div up
A to the point at which a 1 GS/s (1 ns/point) acquisition fills the avail-
able memory. At slower timebase settings there is no need to use
the RIS technique.

“oe RIS acquisitions do not have to be "complete” in order to be useful. A
RIS acquisition can be stopped manually (STOP) or automatically
{(AUTO). The oscilloscope can treat RIS waveforms with missing
segments.

o et ] i il i ]
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ROLL #MODE Single shot acquisitions at timebase settings slower than 0.5 s/div
(10 s/div for 2M records) have a sufficiently low data rate to allow the
disptay of the incoming points in real time. The oscilloscope shows

— the incoming data continuously until a trigger event is detected and

iy the acquisition is completed. The latest data is used to update a

trace display that moves from right to left, similar to the output of a

— strip chart recorder.

Waveform MATH and Parameter caiculations are done on the com-
pleted waveforms. The behavior of the STOP, SNGL, NORM, and

&

“i AUTO buttons is modified when a rofl mode acquisition is being used
i (see Chapter 9).
" SEQUENCE MODE Sequence mode is an alternative to single shot acquisition, and

e provides many unigue features. The complete waveform consists of

: a selectable number of fixed-size segments acquired in a single shot
o mode (see Appendix A for the limits). The dead time between the
4 trigger events for consecutive segments can be kept to 100 ps as
opposed to the hundreds of milliseconds usually required between
consecutive single shot waveforms. Complicated sequences of
events covering a large time interval can be captured with fine details
if there are uninteresting periods between the events. Time meas-
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sequence waveform using the full precision of the acquisition time- B
base. Trigger time stamps are given for each of the segments in the '
TEXT & TIMES Status menu. Each individual segment can be dis-
played using the ZOOM capabiiity or be used as input to the MATH
package. For remote operation, sequence mode can be used to take
full advantage of the high data transmission capability of the oscilio- ‘
scope by overlapping the transmission of one waveform with the g
acquisition of its successor. -

trigger .. trigger . trigger, . -
segment’t = . segment 2 - .. segmient3 _
" - * . = . . N . :g I
., N BE
Segment Time since Segment 1 betyeen Segmenis
1) 17-Fen-1995 £8:16:81
{2y 17-Feh-1885 69:16:81 5. 899863 ns } ik
i 3 17-Fep-1895 03:16:81 11.999865 ns 5.999983 ns | e

SEQUENCE ACQUISITION EXAMPLE bioal

in sequence mode the imebase selfing is used fo detenmine the ac- P
quisition duration of each segment, which will be 10 x TIME/DIV. The

fimebase setling, the desired number of segments, the maximum
segment length and the total memory available for the oscilloscope e
model are used to determine the actual number of samples/segment '
and fimefpoint to be used. The display of the complete waveform )
with all of its segments may not entirely fill the screen. LN |

Sequence mode is normally used to acquire the desired number of
segments and terminate the waveform acquisition. it can also be
used to acquire the segments continucusly, overwriting the oldest Lo
ones as necessary. Then a manual STOP order or a timeout condi-

tion can be used to terminate the waveform acquisition. The
behavior of the STOP, SNGL, NORM, and AUTO buttons is modi- B
fied when a sequence mode acquisition is being used (see Chapter
9). To ensure low dead time between segments, button-pushing and o
knob-turning must be avoided during acquisition of sequences. Eid
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TRIGGER CAPABILITIES

EDGE TRIGGER

The oscilloscope trigger is used to determine when to stop sampling
data. The trigger possibilities have been divided info two classes: :

¢ EDGE - including:
- simple threshold triggers on an input signal
- LINE signai triggers
- triggers with holdoff by time
- triggers with holdoff by number of trigger events

= SMART - including triggers requiring one trigger signal:

- GLITCH triggers on the puise width of a trigger signal

~ INTERVAL triggers on the interval between frigger fransitions

~ TV triggers for composite video signais

~ DROPOUT trigger for transitions that cease after a while

- PATTERN frigger on a logical combination of the state of
each channel
and

- Qualified triggers which trigger on one signal after a transition -
on another signal with possible additional requirements

To capture rare phenomena such as glitches or spikes, missing bits,
or intermittent faults, an oscilloscope must be able to trigger on efu-
sive events. The 9350 series of oscilloscopes offer a variety of
sophisticated trigger modes. They are based on a counter which can
be set by one signal and pre-set, to count a specified number of
events of another signal (1 to 109), or alternatively to measure time
intervals up fo 20 s,

A discussion of each of the SMART triggers can be found in Chapter
11, together with instructions on how o set mem up.

Single Edge triggers are described by a source, coupling, slope, and
level condition. These same parameters are used fo build up the
SMART triggers.

Source is selected from:

- CH1, CH2 (CH3, CH4): the acquisition channel signal condi-
tioned for the overall voltage gain, coupling, and bandwmfth as
described in Chapters 12 and 13.

— LINE: the line voltage which powers the oscii!oscope.__ it can be
used to provide a stable display of signals synchronous with the
power line. Coupling and level are not relevant for this selection.




- EXT. the signal applied to the EXT BNC connector. It can be
used to trigger the oscilloscope within a range of 0.5V and an
input impedance of 1 MQ and 50 (). (Not applicable if external
clock is selected in timebase menu).

- EXT/10: the signal applied to the EXT BNC connector. it can be
used to frigger the oscilloscope within a range of + 5V and an in-
put impedance of 1MQ and 50 Q. {Not applicable if external
clock is selected in timebase menu).

Coupling refers to the type of signal coupling at the input of the trig-
ger circuit Note that the frigger coupling can be selected
independently for each of the sources. The DROPOUT and Qualified
triggers use these selections. Therefore, a change of trigger source
may aiso result in a change of the trigger coupling shown. The cou-
piing choices ars:

- DC: All of the signal's frequency components are coupled to the
trigger circuit. This coupling mode is used in the case of high-
frequency bursts, or where the use of AC coupling-would shift the
effective trigger level,

~ AC: Signals are capacitively coupled; DC levels are rejected and
frequencies below 50 Hz are attenuated.

- LF REJ: Signals are coupled via a capacitive high-pass fiter
network. DC s rejected and signal frequencies below 50 kHz are
attenuated. The LF REJ trigger mode is used when stable trig-
gering on medium to high frequency signals is desired. :

~ HF REJ: Signals are DC coupled to the trigger circuit and a low-
pass filter network attenuates frequencies above 50 kHz. The HF
REJ trigger mode is used to trigger on low frequencies.

- HF: Used for triggering on high-frequency repetitive signals in ex-
cess of 300 MHz. Maximum trigger rates 'greater than 500 MHz
are possible. HF triggering should be used only when needed. It
will be automatically overridden and set to AC when i is incom-
patible with other characteristics of the trigger mode. This is the

- case for the SMART triggers. Only one slope is availabie, It will
be shown by the trigger symbot.

Stope selects the direction of the trigger voltage transition to be used
to generate a trigger event.

The selected slope is associated with a trigger source in the same
way as the coupling. .
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EDGE Trigger with Holdoff

Level defines the source voltage at which the trigger circuit will gen-
erate an event. The selected ievel is associated with a trigger source
in the same way as the coupling. Note that the trigger level is speci-
fied in volts and is normally unchanged when the vertical gain or
offset is modified.

The amplitude of trigger signals and the range of trigger levels are
limited as follows: :

-+ 5 screen divisions with a channel as trigger source.
-+ 0.5V with EXT as trigger source.

— £ 5V with EXT/10 as trigger source.

~ None with LINE as trigger source (zero crossing is used).

Holdoff is an additional characteristic of the trigger circuitry. When
the Holdoff is OFF, the time between successive frigger events is
limited only by the input signal, the coupling, and the oscilloscope's
bandwidth.

Sometimes a stable display of complex repetitive waveforms can be
achieved by putting a condition on this time. This holdoff is ex-
pressed either as a time or an event count. The time is measured
starting at one trigger event, and the next event arriving after this
time is allowed to trigger the oscilloscope. The event count is the
number of trigger events to be ignored after one frigger event until
the next ane to be allowed. The choice of which hoidoff mode is to
be used depends on the application. Often, either one can be used
to obtain the same resulit.

It should be noted that the holdoff is started by potential triggers and
not at the end of an acquisition. Potential triggers will be accepted if
the oscilloscope is ready, but will be ignored if the instrument is still
busy handling the previous trigger event. In fact, the holdoff ensures
synchronization between successive real triggers.
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g Timebase + Trigger Direct Controls

STOP

AUTO

NORM

TIMEBASE TRIGGER
SETUP SETUP

This button is used to halt the acquisition and can be used in all
three re-arming modes (AUTO, NORM, SNGL). Pressing the STOP
button prevents the oscilioscope from acquiring a new signal.

If the STOP button is pressed while a single-shot acqulisition is under
way, the last acquired signal will be kept.

If a RIS acquisition has been started, it will be stopped and a partial
waveform reconstruction will be performed.

If the acguisition is in the ROLL mode, it will be stopped and the in-
complete acquisition data will be shown as if & trigger had ocourred.

For Sequence acquisitions, the timebase will be stopped and all the
new segments will be shown.

in AUTO mode, the oscilloscope automatically displays the signal if
NO trigger occurs for more than 500 ms. If a trigger occurs within this
time, the oscilloscope behaves as in NORMal mode.

9-1




NORM

SNGL

AUTO SETUP

For the RIS mode, the acquisition will be terminated and shown each
second, although some needed segments may be missing.

For the ROLL mode, the oscilloscope samples the input signals con-
tinuousiy and indefinitely. The acquisition has no trigger condition but
can be stopped as desired by the user.

For Sequence mode, the acquisition will be terminated ¥ the time
between two consecutive friggers exceeds a selectable timeout (see
the UTILITIES menu under SPECIAL. MODES). The next acquisition
is then started from segment 1.

In this mode the screen is continuously updated as long as a valid
trigger is present. If no valid trigger is present, the last signal is pre-
served and the warning "SLOW TRIGGER" is displayed in the
Trigger Status Field.

For the ROLL mode, the acquisition is terminated when the last
needed data after a trigger have been taken. The display is paused,
showing the entire waveform. After a moment it will go back into the
roll mode while it waits for the next trigger.

For the Sequence mode, the acquisition is terminated after the last
segment is acquired. The next acquisition is started immediately. A
Seguence WRAP mode in NORMal is the same as in SINGLE.

in Singie Shot mode the instrument waits for one single trigyer to
occur, then displays the signal and stops acquiring. If no Signal oc-
curs, the button can be pressed again fo show the signal being
observed without a trigger.

When in RIS mode, (selected in TIMEBASE SETUP), the instrument
will wait for all the trigger events required fo build up ONE signal on
screen before it stops (this may require as many as 4000 figger
events).

The ROLL mode is the same as single shot except that there is no
need {0 push the bution a second time to show the signal.

This button automatically scales the timebase, trigger level, offset,
and Volts/div to provide a stable display of REPETITIVE signals.

Auto-setup rules:

- Auto Setup operates only on channels which are ON. If no chan-
nels are ON, then Auto Setup will operate on ALL the channels
and will turn them all ON.
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DELAY

ZERO

TIMEDIV

LEVEL

TIMEBASE SETUP

TRIGGER SETUP

— Signals detected must have an amplitude between 2 mV and
40V, a frequency greater than 50 Hz, and a duty cycle greater
than 0.1%.

-~ If signals are detected on several channels, the channel with the
lowest number will determine the selection of the timebase and
trigger source.

This knob is used to adjust the ‘pre— or post-rigger delay.

Pre-trigger adjustment is available from 0 to 100% of the full time-
scale, in steps of 1%. The pre-frigger delay is iustrated by the verti-
cal arrow symbol on the bottom of the grid. -

Post-tigger adjustment is available from 0 to 10000 divisions in 0.1
division increments. The post-irigger-delay value is labelled in sec-
onds and is located in the Trigger Delay Field on the screen.

Pressing this bufton causes the trigger delay to be set to zero, ie.
the trigger instant is the left-hand edge of the grid.

This knob selects the time per division in a 1-2-5 sequence. The
time/div setting is displayed in the Acguisition Summary field.

This knob adjusts the trigger threshold.

The amplitude of trigger signals and the range of trigger levels is lim-
fted as follows:

1 5 screen divisions with a channel as trigger source

+ 0.5V with EXT as tfrigger scurce '

+ &V with EXT/10 as trigger source

- Inactive with Line as trigger source

The trigger sensifivity is befter than 1/3rd of a screen division.

This menu-entry key cails up the "TIMEBASE SETUP" menu
described in chapter 10,

This menu-entry key calls up the "TRIGGER SETUP" menu
described in chapter 11.
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- 10 Timebase Setup

TIMEBASE SETUP MENU The Timebase Setup menu is used to select
- Single-shot or Interieaved (RIS) acquisition
— External clock '
-~ Channel pairing and Peak Detect
- - Sequence mode
A 4 N ~ The number of segments in sequence mode
— The maximum record length

The menu also shows the status.of
— The number of points acquired
. _ - The sampling rate

' -~ The total ime span

- TIMEBRSE Sampling
- T/div .1 ps Two essential modes of operation may be selected with this menu
506 button:

samples at — 8ingle Shot — the oscilloscope displays data collected during
- 508 Ms/s successive single-shot acquisitions from the input channels. This
5 ¢ 2 ns/pty mode allows captures of non-recurring or very low repstition-

- For 1 ps rate events simultaneously on all the input channels.
Samplin -~ RIS ~ the oscilioscope uses a Random Interleaved Sampling

technique to achieve a higher effective sampling rate than in sin-

RIS | gle-shot mode, provided the input signal is repefitive and the
~Samnle Clock, frigger is stable.
Internal
ECL gy TTL Sampie Clock
o ~Channel Use— Selects the sample clock mode (internal or external). See page 10-5.
2
Peak-Detect Channel Use
—Seguence-— Selects channel pairing (see following page). Also controls the peak

_ detect mode (see page 8-2).
On Wrap : ,

~Record up to Sequence 5
ek Selects Sequence mode. See page 10-3.
& samples ‘
- Record up to .

o Selects the maximum record lengths of the acquisition channels.




MORE ON CHANNEL USE Channels can be combined to achieve more memorty and more

sampling rate by interleaving the ADCs in time.

When channels are paired, Channel 1 and Channel 4 are disabled
and the maximum sampling rate on Channel 2 and Channel 31 is
1 GS/s: The maximum record length is also doubled. On 4-channel
units and on fast timebases it is possible to achieve 2 GS/s by
means of a special adaptor (PP092) placed on Channel 2 and
Channel 3. As soon as the PP092 is in place, the oscilloscope inter-
jeaves the four 500 MS/s ADCs and the acquisiion memory o
achieve a maximum sampling rate of 2 GS/s and up to four times the
initial record length.

9350/54
Memory per channel
Channels used Max. sample rate 9350/54 9350/54M 8350/54L. Notes
Ali .
Peak Detect OFF 500 MS/s 25k 100k 2M All channels active
All 100 MS/s data 10k data + B0k data+ | 1Mdata+ All channels active
Peak Detect ON 400 MS/s peak 10k peaks 50k peaks 1M peaks 2.5 ns peak detect
Paired 9350; CH1
Peak Detect OFF 1GS/s 50k 250K AM 9354. CH2 + CH3
Paired + PP092
Peak Detect OFF 2GS/ 100k 500k &M 9354 models only
9354T/TM
Memory per channei
Channeis used Max. sample rate 93547 9354TM Notes
Al '
Peak Detect OFF 500 MS/s 100k 500k Ali channels active
Alt 100 MS/s data 50k data + 250k data + All channels active
Peak Detect ON 400 MS/s peak 50k peaks 250k peaks 2.5 ns peak detect
Paired :
Peak Detect OFF 1GS/s 250k ™ CH2 + CH3
Paired + PP092 .
Peak Detect OFF 2GSis 500k 2M T

1 dechannef units only
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SEQUENCE MODE

When Sequence is set
to ON

When Sequence is set to
WRAP

1. Ifthe trigger mode is SINGLE, the oscilloscope fills the segments
and stops, or if there are not enough trigger events to fill the
segments, it waits forever unless the STOP trigger mode button
is pressed.

2. Ifthe trigger mode is NORM, the oscilloscope fills the segments
and then, if more trigger events occur, the acquisition is restarted
from segment 1.

3. If the trigger mode is AUTO, and if the time hetween two con-
secutive triggers exceeds a selectable time-out, the acquisition is
restarted from segment 1.

The time-out can be selected in the UTILITIES menu under
SPECIAL MODES (Chapter 19).

The segments are filled continuously untit the STOP frigger mode
button is pressed. The last N segments will be displayed. An alter-
native way to stop the WRAP sequence is through AUTO mode; if
the time between fwo consecufive triggers exceeds a seleciable
time-out, the acquisition will stop.
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TTHMEBASE
T/div .2 ps

188 % 19080
samples at
580 MS/s
( 2 ns/pt)
Far 2.0 ps

—Sanpiing—
Single Shol

~Sanple Clock,
Internal
ECL B8V TTL
~Chanrnel Use
z
Peak-Detect

—Sequence—
166 segments
ore [ Wrap
~Max. segment,
2580

Sequence
The menu knob is used to select the desired number of segments.

Max. segmerit
Selects via the menu knob/button the maximum record length for
each segment. :

Note: A summary of the acquisition conditions is displa ved af the fop
of the menu: number of segments, available record length per seg-
ment, sampling rate, and timebase setting.
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T EXTERNAL CLOCK Oscilloscopes fitted with the option CKIO allow the user to supply
clock signals at the External TRIG BNC input which will be used to
drive the ADCs of the instrument. Additional menu fields allow the
choice of the type of external clock signal and the size of the record

{o be acquired.
L " TIMEBRASE Sampling
EXTERNAL : This button is inactive when the external sample clock is being used.
1 26a6008 Only single-shot acquisition mode is available.
- samples at
290080 s/div Sampie Clock

Press this buiton to select the appropriate description of the signal
applied to the TRIG BNC connector for use as the sampile clock. The
rising edge of the signal is used to clock the ADCs of the oscillo-
single Shot scope. The effective thresholds for sampling the input are:
S e ¢ ECL - -13V
—Sample Clack, s OV -~ 00V
! Internal '
PL s« TIL — #+15V
« RP (Rear Pangl} specifies that the 500 MHz external clock
connected to the rear panel is to be used as the sample clock.
The risetime and fallime of the signal should both be less than
10 ns.

(Usable only if EXT trigger is not used as the trigger source.)

i-l.-i

" Recm"d External

. Gy Selects the input coupling for the external clock signal.

- Sequence

i This button is used fo select Sequence Mode if desired. The knoh is
used to adjust the number of segments. Trigger time stamps are not

available when the exiemal clock is in use. The AUTO sequence

e timeout feature is not available. The infersegrnent dead time |s no
lenger guaranteed.

A Record )
Use the knob o select the desired number of samples for the smgie~
shot acquisition.
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Notes when using External Clock

The timefdiv is expressed in s/thiv which should be thought of as
samples/div.

The trigger delay is also expressed in samples and can be adjusted
as usual.

No attempt is made to measure the fime difference befween the frig-
ger and the external clock. Therefore, successive acquisitions of the
same signal can appear fto jitter on the screen.

The oscilloscope will require a number of pulses (typically 50) before
it recognizes the external clock signal. The acquisition is halted only
when the trigger conditions have been satisfied and the appropriate
number of data points have been accumulated. '

Any adjustment to the time/division knob automatically returns the
oscilloscope to normal (infernal) clock operation.
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11 Trigger Setup

TRIGGER SETUP MENU

HOW THE TRIGGER
MODES OVERLAP

CHOOSING THE
TRIGGER MODE

TRIGGER SETUP

ZEWSHART
(GLITCH)

SETUP SMART |
TRIGGER

SMRRT TRIGGER

type
GLITCH
Interval
TV

Qualified

Oropout

The Trigger Setup menu is used fo select:
— The trigger mode
— The Edge frigger settings
- SMART ftrigger settings that enable triggering on:
s Glitches
e Intervals
s TV signals
« FEdge- or State-qualified events
= Dropouis
s Paiterns

Once specified, Trigger Level (i.e. threshold) and Trigger Coupling
are the only parameters that are passed unchanged from mode to
mode ~ and this is done for each trigger source.

The Trigger Setup menu can be displayed at any fime by pushing
the dark-grey menu-eniry key marked TRIGGER SETUP.

The top menu button allows the choice between EDGE and SMART
triggers.

After activating the SMART trigger with the top menu button, all of
the parameters for the current SMART frigger are shown for modifi-
cation in the menu.

When SMART is selected, the SETUP SMART TRIGGER menu
button gives access o a lower level menu where a different SMART
trigger can be chosen. The top button in this menu gives the chaice
of SMART trigger types available.




EDGE TRIGGER

TRIGGER SETUP

@R SMART

~-trigger onm—

123 4¢Ext
Extig Line
~coupling =
AC LFRET
HFREJ HF .
——slﬂpe 1

Neg

—holdofF
1.61 ps
ofFf BEE Euts

The EDGE mode is used to:

Select a trigger source

Select the coupling for each source
Select the slope (positive or negative)
Define the holdoff in time or events

Edge/SMART
Activates either Edge trigger or SMART trigger mode.

trigger on
Selects the trigger source in Edge mode.

coupling
Selects the trigger coupling for the current source. .

slope
Defines the trigger point to be on either the positive or negative
slope of the selected source.

hoidoff

Holdoff disables the oscilloscope's trigger circuit for a definable pe-
riod of time or number of events affer a trigger event occurs.

By pressing the holdoff menu button, holdoff can be defined as:
— a period of time

— anumber of events (an event being a change in the input signal
that satisfies the frigger conditions)

The menu knob is used to vary the "holdoff’ value.
Time holdoff values in the range 10 ns - 20 5 may be entered.
Event counts in the range 1 — 10° are allowed.
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EDGE Trigger Symbols

Trigger Symbols are used to allow immediate recognition of the
current trigger conditions. Examples of Edge trigger symbols are '
given in the following figure. The heavier fransitions show where a

trigger will be generated.

f 1 ac -B.1 ¥
Positive Edge

i f T 1 LFRET -8.1 ¥
3 & Holdoff 424 Us

Negative Edge with Holdoff

| Line
Line

EDGE TRIGGER SYMBOLS

11-3




SHMART TRIGGER The following describes the SMART trigger setup menu (called up
by pressing the SETUP SMART TRIGGER menu button).

After acfivating the SMART trigger with the top menu button, all of -
the parameters for the current SMART trigger are shown for modifi-
cation in the menu.

The SETUP SMART TRIGGER menu button gives access to a
lower level menu where a different SMART trigger can be chosen.
The top button in this menu gives the choice of SMART trigger types -
available {see following pages).

TRIGGER SETUP

(GLITCHY

SETUP SMART
TRIGGER

~—trigger ofi—

23 4
Ext Extif

—coupling 1~
if§ aC
LFREJ HFRET
~—at end af-——
IR Pos
pulse
width < —
7.5ns

ors [

~8 width >—
2.5 ns.
OFf
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GLITCH Trigger The GLITCH trigger tests the pulse width - at the trigger level - of
the input signal. It is mainly used to trigger on glitches (fast transi-
tions) that may occur in a signal under test.

Ll

i iti i idth<T
= T Trigger on positive puise width < |
ot Trigger
threshold
—] e
5 4
o trigger here
! T Trigger on positive pulse width > T
E g9 P p
:%
trigger here
o PULSE WIDTH TRIGGERS
This trigger generates an event at the end of a pulse that satisfies
- the desired limits on its width. Both negative and positive pulses can
[ be used. The width limits can be chosen as smailer or greater than a
given value, within a time window, or outside a time window.
E This feature offers a wide range of capabilities for application fields

as diverse as digital and analog electronic development, ATE, EMI,
_ telecommunications, and magnetic media studies. Catching elusive
= rare glitches becomes very easy. In digital electronics, where the cir-
- o cuit under test normally uses an internal .clock, a glitch can be
theoretically defined as any pulse with a width smaller than the clock
- ' period (or haif period). ‘

in a broader sense, a glitch can be defined as a pulse much faster
than the waveform under observation.

A Widths with 2.5 ns resolution starting at a minimum value of 2.5 ns
can be selected. For recurrent glitches, the oscilioscope's random
gy interleaved sampling mode allows glitch visualization with an
wll : equivalent sampling rate of up to 10 GS/s, i.e. one sample point
every 100 ps.




SMART TRIGGER

—tupe

interval
1Y
BualifFied
Gropout i

—irigger one

1234¢&xt
Extl@ Pattern

~coupling T—
AC
LFREJ HFREJ
—at end gF—
EM  Pos
puise
r-wldith <
12.5 ns
OFF
~& widith >—
2.5 ns.
" OFF

type
Select GLITCH trigger.

trigger on
Selects the source of the GLITCH trigger.

coupling
Selects the coupling of the GLITCH trigger.

at end of
Defines the test on either positive or negative pulses.

width <

Trigger if the pulse is smaller than the value defined in that fieid. The
value can be adjusted with the menu knob associated with the field.
The test can be turned on or off by pressing the menu button, and
can be used in combination with the width > test,

Width values in the range 2.5 ns to 20 s may be entered.

& width >

Trigger if the pulse is greater than the value defined in that field. The
value can be adjusied with the menu knob associated with the field.
The test can be turned an or off by pressing the menu button, and
can be used in combination with the width < fest.

The two width limits are combined to select glitches within (&) a win-
dow if the width < vaiue is greater than the width > vaiue. Otherwise,
they are combined to select glitches outside of (OR) the window.
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SMART TRIGGER

TV
Qual iFied

—trigger on-

~—alidth <
12.5 ns
OFF

—& width >
2.5 ns
ofFr [

Dropout F

When “Pattern” is selected in GLITCH trigger type, the instrument
triggers on the logic AND of up to four sources {up to two on 2~
channel instruments). See also Pattem trigger, page 11-19.

frigger on
Select Paitern.

for pattemn
Select pattern Present or Absent.

width <

Trigger if the pattern is present - or absent — for less than the time
value defined in that field. The value can be adjusted with the menu
knob associated with the field. The test can be commuted to for > by
pressing the menu button.

& width >

Trigger if the pattern is present ~ or absent - for more than the time
value defined in that field. The value can be adjusted with the menu
knob associated with the field. The test can.be commuted to for < by
pressing the menu button.
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Interval Trigger Similar to GLITCH trigger except that the test is performed over an
interval width rather than over a pulse width. See figure below.

T Trigger on positive interval width < T

- il
Trigger .
threshold P
: o
trigger here Py
1 Trigger on positive interval width > T
P . £
| -

trigger here

INTERVAL WIDTH TRIGGERS

This trigger generates an event if the interval between two similar
transitions of the trigger signal satisfies the desired fimits. it is similar
to the GLITCH trigger except that the lower time limit is 10 ns.

Missing bits in long data streams are easily triggered on using the
interval-width triggering facility. For ranging applications, interval tri g-
ger may be used to ignore unwanted signal reflections.

i
a3
[
[ |
£
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SHMART TRIGGER
-t ype

et

BLITCH

Inte
v
Qualified

~—trigger on—

1234c6xt
Ext1g Pattern

~coupling 1

i AC

LFRET HFREJ
——betueen—-
Neg

“ﬂééges
—interval <=
42.5 ns
OFF ﬂﬁ
OR interval >
0.645 ms
orr

type

Select Interval trigger.

trigger on
Selects the source of the inferval frigger.

coupling -
Selects the coupling of the interval frigger.

between

Defines the interval between two adjacent positive or negative
edges.

interval <

Trigger if the interval is smaller than the value defined in that field.
The vaiue can be adjusted with the menu knob assaciated with the
field. The test can be tumed on or off by pressing the menu buiton,
and can be used in combination with the interval > fest,

Interval values in the range 10 ns to 20 s may be entered,

OR intervai >

Trigger if the interval is greater than the value defined in that field.
The value can be adjusted with the menu knob associated with the
field. The test can be turned on or off by pressing the menu bution,
and can be used in combination with the interval < test.

The two interval fimits are combined to select intervals within (&) a
window if the interval < vaiue is greater than the interval > value.
Otherwise, they are combined to select intervals outside of (OR) the
window.




TV Trigger

The TV trigger allows stable triggering on standard or user-defined
composite video signals. The oscilloscope can trigger on a specific
line of a given field.

This trigger is a special form of the Edge-qualified trigger. A compos-
fte video signal on the trigger input is analyzed to provide a signal for
the beginning of the chosen field (any, odd, or even) and a signal at
the beginning of each line. The field signal provides the starting fran-
sition and the beginning of line pulses are counted o allow the final
trigger on the chosen fine. The TV trigger includes an enhanced field
counting capability which can maintain the trigger on a known field
relative to some initial trigger (FIELDLOCK). The field, number of
fields and the field rate, interlace factor, and number of lines/picture
must be specified for this feature. Standard settings exist for the
most popular forms of TV signals. The TV trigger can also function in
a simple any-line mode. Applications can be found wherever TV sig-
nals are present.
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SHMART TRIGGER
~——type

GLITCH b
Interual

Gualified

Dropout f

~T¥ signal on
2134
Ext Extid

~# of Fields—

—trigger 0n—
Line Field
315

type
Select TV trigger.

TV signal on
Selects the source of the TV trigger.

# of fields
Defines the number of fields (up to 8).

TV type
Selects either standard or custom TV decoding.

as

When the TV type on the above field is set to standard, selects be-
tween 625/50/2:1 or 525/60/2:1 standard. When the TV type is set fo
custom, defines the number of lines, number of cycles, and interlac-
ing factor for non-standard TV signals. '

trigger on
Selects the line and field number the oscilioscope should trigger on.
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NOTES

A. Most TV systems have more than two fields and the enhanced
field-counting capability (FIELDLOCK) aflows the oscilloscope to

trigger consistently on a chosen line within a chosen field of the

signal. It should be noted that the field numbering svstem is rela-

tive in that the oscilloscope cannot distinguish between lines 1,3

5, and 7 (or 2, 4, 6, and 8} in an absolute way.

B. For each of the characteristics the following remarks apply:

1) 625/50/2:1 (European style PAL and SECAM systems)

This setting should be used for most of the standard 50 field/s
signals. The lines may be selected in the range 1 to 626 where
line 626 is identical to line 1.

Number of fields = 8 should be very useful for color PAL sig-

nals. Number of fields = 4 is appropriate for SECAM signals.

2) 525/60/2:1 (American style NTSC systems)

This sefting should be used for standard 60 field/s NTSC sig-
nals. The lines are selectable in the range 1 to 105 1, where line
1051 is identical to line 1,

Number of fields = 4 should be very useful for American-style
NTSC systems.

3) 7/B07, 28077

In order to allow maximum fexibility, no line-counting conve n-
tion is used. The line count should be thought of as a line-
synchronizing puise count, and it includes the transitions of the
equalizing pufses. For certain extreme cases of TV signais, the
field transition recognition will no longer work. In this case, only
the "any line" mode will be available.

C. The enhanced fleld-counting capability cannot be used for RIS

acquisitions.

D. Composite video signals must have negative-going synch to be

decoded cormectly.
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v Qualified Trigger In this mode a transition of one signal above or beiow a given level,

the validation, serves as an enabling condition to a second signal

o . which is the source of the trigger. The trigger can occur either imme-

-3 diately after the validation, within a time limit after the validation, or

after a predetermined time delay or count of potential trigger events.

— It is important to note that the time delay or trigger count is restarted

n at every validation. For the State-qualified mode of this trigger, the

N amplitude of the first signal must remain in the desired state until the

trigger occurs. In the Edge-qualiied made, the validation is sufficient
and there is no additionai requirement placed on the first signal,

Typical applications can be found wherever time violations may oc-
cur, for example in micro-processor debugging or telecommuni-

cations.
! State-Quaiified Trigger In State mode, the qualifier signal is valid when it goes and stays
- above (or below) a defined threshold. A trigger is accepted — while

the qualifier signal is valid — before or after a given fime or after a
given number of trigger events. When the qualifier signal ceases to
be valid, the time— and event-counters are reset.

Trigger on 1 after 2 goes and stays below
2 - threshold i
iﬁ Trigger .
: 1“' HH H]H] [[ i]‘liithreshold
e ' : ' Slope
kS Triggers <« '.:? negative
10 ns (0 ev) < wait< 205 (10° ev)

2 _ STATE QUALIFIED MODE
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SMART TRIGGER
L Upe
Interval 1
L—
Qualified
Dropout
Pattern fi

(qualifier
—trigger an—

H 23 4
Ext Extlis

—anly af ter—

1H34cExt
Ext1d Pattern

—goes & stays,

1.89 ¥

—yait
BE ns
OFF T< JB Evs

type
Select Qualified trigge. r

by
Select State.

trigger on
Selects the trigger source. The other conditions for this source can
be set up using an Edge trigger.

only after
Selects the qualifier source. The other conditions for this source can
be set up using an Edge trigger.

goes & stays

The rotary knob adjusts the qualifier threshold and the pushbutton
determines whether the qualifier signal is valid above or below that
threshold. When "Pattern” is selected as the qualifier source, this
field determines whether the pattem shouid be "present” or "absent".
See also Pattern trigger, page 11-18.

waithwithin
Specifies the time limit (T<) for accepting the trigger event. Alterna-
tively, it specifies how much time (T>) or how many trigger events
(Evs) should be allowed before the acquisition is taken on the next

trigger event. The qualifier signal must remain valid until the final
trigger has been received. -

The time value can be chosen in the range 10 ns - 20 s.
The trigger event count can be chosen in the range 1 - 10%.
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| Edge-Gualified Trigger In Edge mode, the qualifier signal is valid as soon as it has gone
above (or below) a defined threshold (valid transition). A trigger is
accepted within a time or after a given time or number of trigger
avents. However, as soon as a new valid transition occurs, the time~
and event-counters are reset.

L d

e

- Trigger on 1 after 2 has gone below trigger threshold
? Trigger
. 2 4 threshold
b ' Trigger

T I I O -
E ] i Slope
e Triggers s o | negative
10 ns (0 events) < wait < 20 s (10° events)

o

i EDGE QUALIFIED MODE

i

™
M
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SMART TRIGGER
~———type
Interval
Ty
Qualified
Jraopout
Pattern

gmw._.._
G State
{qualifier)
~—trigger on—
i 2 3 4
Ext @geds
———af Ler

1234c:xt
Ext10 Pattern

~——has gone—

B.260V

i thin
138 ns

oFF I T> Evs

type
Select Qualified trigge. r

by
Select Edge.

trigger on
Selects the trigger source. The other conditions for this source can
be set up using an Edge frigger.

after
Selects the qualifier source. The other conditions for this source can
be set up using an Edge trigger.

has gone

Adjusts the qualifier threshold and determines whether the qualifier
signai is valid once it has gone above or below that threshold. When
"Pattern” is selected as the qualifier source, this field determines
whether the pattern should be "present” or "absent". See also Pat-
tern trigger, page 11-19.

wait/within
Specifies the time limit (T<) for accepting the trigger event. Altern a-
tively, it specifies the delay in time (T>) or number of trigger events

(Evs) after a valid transition has occurred. A frigger can only be ac-
cepted after this delay

Note: Any subsequent qualffier event restarts this count
The time value can be chosen in the range 10 ns - 20 s,
The trigger event count can be chosen in the range 1 - 108,
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Dropout Trigger

C1 (source)

C1 (trigger condition)
Timeout counter restarted

Oscilloscope triggered

L TUL L
X

4 g & e

f

DROPOUT TRIGGER MODE

In this mode, a trigger is generated if edge-like signal transitions
cease on the trigger source for the timeout value selected. The trig-
ger event is generated at the end of the timeout period following the
“last" trigger source fransition.

A typical application is to look at the last “normal” interval of a signal
that has disappeared completely. This is an essentially single-shot
application, usually with a pre-irigger delay. A RIS acquisition does
not make any sense since the timing of the trigger timeout is not suf-
ficiently well correlated with the input channel signals.




SMART TRIGGER

———type
Interval L

TV

Juaiified

fropout

Pattern i
Trigger after
timegut, if
NG edge

r=-0CCUPrs on—

—within
1.64 ps
{timeout)

of previous
edge

type
Select Dropout trigger.

trigger after timeout, if NO edge occurs on
Selects the Dropout trigger source.
with siope

Defines whether the measurement has to be made starting on a
Positive or Negative slope of the trigger signal.

within... of previous edge
Defines the time-out value in the range 25 ns - 20 s.
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Pattern Trigger

A pattern trigger is defined as a logical AND combination of the
states of Channel 1, Channel 2, Channel 3, Channel 4 and EXT. The
states are defined as being either low (L) or high (H) or don't care (X)
with respect to the individually defined trigger thresholds. Further-
more, the user decides whether the oscilloscope should trigger at the
beginning of the defined pattermn or at the end, i.e. when the patiern is
"entered” or "exited".

The pattern trigger will be appreciated every time complex logic has
to be tested. Examples are: computer or microprocessor debugging;
High Energy Physics where a physical event is identified by several
events occurring simultaneously; and debugging of data fransmis-
sion buses in telecommunications.

When set to pattem trigger, the oscilloscope always checks the logic
AND of the defined input logic states. However, with the help of
de Morgan's laws, the pattern becomes much more general, To
demonstrate this, consider an example which is of particular impor-
tance, that is a bi-leve! or window trigger.

Bi-level trigger means that the user is expecting a single-shot signal
where the amplitude will go outside a known range in either direction.

To set up a biHevel trigger the signal should be connected to fwo in-
puts, Channel 1 and Channel 2 (or any other pair of triggerable
inputs). For example, the threshold of Channel 1 should be set to
+100 mV and the threshold of Channel 2 to -200 mV. The required
bi-leved trigger will occur if the oscilloscope triggers on Channel 1 for
any pulse greater than +100 mV or on Channel 2 for any pulse more
negative than —200 mV. For improved precision, the gains of the two
channeis should be at the same setting.

In Boolean notation we can write;
Trigger = CH1+ CH2

i.e. trigger when entering the pattemn:
CH1 = high OR CH2 = low

By de Morgan's laws this is equivalent to:
Trigger = CH1-CH2

i.e. trigger when exiting the pattern:
CH1 =low AND CH2 = high

This configuration can be programmed easily.

11-18




The possibility of setting the threshold individually for each channel 1
extends this method to a more general window trigger where, in or-
der to have a trigger it is required that the input puise ampilitude lies
within or outside a given arbitrary window.

Sl

The pattern trigger has been designed to let the user choose the
trigger point. By choosing LHX entering, the trigger will be given at
the moment that the pattern LHX becomes true.

CH1 ——L -
CH2 —{

Trigger LHX entering f\

t

e

Trigger LHX exiting

PATTERN TRIGGER TIMING DIAGRAM

i
3
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SMART TRIGGER
———tyUpe

Interval
TV
Qualified
Oropout

~trigger on-—
Exitin

Entering
~Fattern with
BL2cL3H
4H ExtL
—coupling 1—
AC
LFREJ HFREJ

—level
g.268 ¥
H X
—holdoff—
1.61 ps

0FF Euts

type
Select Pattern trigger.

trigger on
Select Entering if the oscilioscope ought to trigger when the pattem
starts to be "true", or Exiting if it ought to trigger when the pattern
stops being "true”.

Pattern with
Select the channel to be modified, then change settings in lower
menu boxes.

coupling
Select coupling desired.
Note: HF coupling is not available for Paftern trigger.

favel
Use the knob to adjust the level, and the button to chocse between
L (Low), H (High), or X (Don't care).

holdoff

Holdoff disables the bscitloscope’s trigger circuit for a definable pe-
riod of time or number of events after a trigger event occurs.

By pressing the holdoff menu button, holdoff can be defined as:

— aperiod oftime )

- anumber of events (an event being a change in the input signals
that satisfies the trigger conditions)

The menu knob is used to vary the "holdof value.
Time holdoff values in the range 50 ns - 2.0 s are allowed.
Event counts in the range 1 - 10° are allowed.
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SMART Trigger Symbols Trigger Symbols are used to allow immediate recognition of the
current trigger conditions. Examples of SMART trigger symbols are
given in the following figure. The heavier transitions show where a
trigger will be generated.

1 ™ 1t oCc-e.1tv Ext AL 8.18 ¥
) =i pulse < 2.5 ns e i7.5 ns < pw < 37.5 ng

GLITCH < trigger GLITCH trigger with time window

e Extie AC 8.5 v T UL ™1 Extle Ac 9.5 y

e 17.5 ns < interval b b e 715 ns < fw < 1.37 ps
Interval < trigger Interval trigger with time window
T Line 283{ 28) Field 2/4 £nt Lw2H# 3Hw4HREL
525/68/2: 1 — nren TLudtix3HedtisE
TV triggerfor NTSC Pattern Trigger
M 2 AC 84my L LI 2 AC 8amy
I 1 DC -g.11 v JHL oc -8.11 v
_ L 3 WATT T svents
State Quaiified trigger State Qualified trigger with event wait
7 2 AC g4my N M 2 AC 8amv
i1 i1 OC -9.11 ¥ it f § DBC -B.11 0V
i #——  WRIT 45 ns
Edge Qualified trigger Edge Qualified trigger with time wait
1Y 1 DC -B.11 ¥
# e e WAIT 35 ns ”
Dropout trigger
SMART TRIGGER SYMBOLS
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12 Channels Direct Controls

TRACE ON/OFF

OFFSET

FIND

VOLTS/DIV

VAR

Z2~channel oscilloscopes

TRACE ON/OFF | TRACE ON/OFF
.
1 2

U |

OFFSET OFFSET

VOLTSIDIV

COUPLING

Pressing a TRACE ON/OFF button causes the corresponding
channet frace to be displayed or to be switched off.

This knob vertically positions the channel.

This button automatically adiusts the offset and the volts/div to match
the input signal in the channel.

Selects the vertical sensitivity factor in a 1-2-5 sequence, or
continuously {see VAR). The effect of gain changes on the acquisi-
tion offset can be chosen as described in the SPECIAL MODES
menu (Chapter 18}.

This btitton allows the user to choose whether the VOLTSID?V knob
medifies the vertical sensitivity in a continuous manner or in-discrete
1-2~5 steps.
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The format of the vertical sensitivity in the acquisition summary field [
(bottom left of the screen) shows whether the VOLTS/DIV knob is
operating in the "continuous” or "stepping” mode.

COUPLING | This button calis up the COUPLING menu described in Chapter 13.

I
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TRACE ON/OFF

SELECT CHANNEL

OFFSET

FIND

4~channel oscilloscopes

TRACE ON/OFF

) (2 3] (4]
OFFSET

KN b
§ﬂ VOLTS/DIV

) \K(X
r“i’:%j s ,>

[ ; my

- =

C 4 COUPLING

Pressing a TRACE ON/OFF bufton causes the corresponding
channel trace (1, 2, 3 or 4} to he displayed or to be switched off. The
OFFSEY and VOLTS/DIV confrols will then be atiributed to this
channel, which will be referred fo as the active channel,

The SELECT CHANNEL buttons are used to activate the
corresponding channel (i.e. all the vertical controls will be attributed
to it). This control is independent of whether the channel is displayed
or not. The selected channel is highlighted in the acquisifion sum-
mary field. »

This knob vertically positions the active channel.

This button automatically adjusts the offset and the volts/div to match
the input signal in the active channei. -
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VOLTSIDWV

VAR

COUPLING

Selects the vertical sensitivity factor in a 1-2-5 sequence, or
continuously (see VAR). The effect of gain changes on the acquisi-
tion offset can be chosen as described in the SPECIAL MODES
menuy {Chapter 19).

This button allows the user to select whether the VOLTS/DIV knob
modifies the vertical sensitivity in a continuous manner or in discrete
1-2-5 steps.

The format of the vertical sensitivity in the acquisition summary field
(bottom left of the screen) shows whether the VOLTS/DIV knob is
operating in the "continuous” or "stepping” mode. '

This button calls up the COUPLING menu described in Chapter 13.
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13 Coupling

COUPLING MENU

CHANMEL 1
—Caup!ling——

Greunded
OCiMQ
Grounded

ACIMR
~y/div OFfFsety
NORMAL.
| ECLTIL
~Global BKL—
OFF Rt

{ 38 MHz)

o

~—Probe Htteﬂ~l

X2
)
®20
%25 F

The Coupling menu is used to select:

~ The coupling and grounding of each input channel

— ECL or TTL gain, offset and coupling preset for the channel
shown :

~ The bandwidth limiter for all of the channels

~ The probe attenuation of each input channel

Note: On 4—channel modesls the SELECT CHANNEL butfons on the
front panel allow the selection of the channel number in the
COUPLING menu. On 2-channel models, a dedicated COUPLING
menu button is available for each channel,

Coupling

Selects the coupling of the input channel. if an OVERLOAD condi-
tion is detected on a channel, the instrument will automatically set
this channel fo the grounded siate. The button will then show
OVERLOAD.

Yidiv Offset

If NORMAL is highlighted, pushing the bution once sets the offset,
Volts/div, and input coupling to properly display ECL signals. Push-
ing the button a second time gives the seftings for TTL signals.
Pushing the bufton once more retums the settings to those used at
the last manual setup of the channel,

Global BWL
Sets the bandwidth limit OFF or ON.)

The bandwidth can be reduced from 400 MHz to 30 MHz (-3dB).
Bandwidth fimiting may be useful in reducing signal and system
noise or preventing high-frequency aiiasing. For example, bandwidth
fimiting reduces any high-frequency signals that may cause aliasing
in single-shot applications.

Note: This command is global and affects all the input channels.

Prohe Atten
Sets the probe attenuation factor related to the input channel.
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ProBus SYSTEM

CHANNEL 1
—Coupl ing—

Graundad
ACIMQ

—/div OFFset;
NORMAL!
_ECL TTL |
~Global BHL--

0F P

( 38 HHz)

Probe sensed
(APDZ9)
%16

The ProBus™ system provides a complete measurement solution
from probe tip to oscilloscope display, automafically sensing the
probe attenuation. Vertical gain, offset and coupling are all automati-
cally handled via the usual front-panel controls so that the probing
system is totally integrated to the instrument - and transparent to the
operator. In addition, each probe has an offset and gain correction
table that is automatically read by ProBus and faken into account in
the oscilloscope.

This menhu shows the setfings available for AP020 x10 active probe.
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MORE ON COUPLING

PROBES

in the AC position, signals are coupled capacitively, thus blocking
the input signai's DC component and limiting the signal frequencies
below 10 Hz.

in the DC position, all signal frequency components are allowed to
pass through, and 1 MQ or 50 Q2 may be chosen as the input imped-
ance. It should be noted that with 1 MQ input ampedance the
bandwidth is imited to approximately 250 MHz.

The maximum dissipation into 50 Q is 0.5 W and inputs will auto-
matically be disconnected whenever this occurs. An indication of the
overload can be found in the Acquisition Summary Field and in this
menu. The overload condition is reset by removing the signal from
the input and selecting the 50 0 input impedance again.

Model PP002 passive probes are supplied with the oscilloscope.
These probes have 10 M input impedance and 16 pF capacitance.
The system bandwidth with these probes is DC to 250 MMz (typical)
in 1 MQ DC coupling, and >10 Hz to 250 MHz in AC coupling.

To calibrate the PP002 probe, connect it to one of the input chan-
nels' BNC connectors. Connect the probe's grounding afligator clip to
the CAL BNC ground and touch the tip to the inner conductor of the
CAL BNC. The CAL signal is a 1 kHz square wave, 1V p~p.

Set the channel coupling to DC 1 MQ, turn the trace ON and push
AUTO SETUP to set up the oscilloscope. If over— or undershoot of
the displayed signal occurs, the probe can be adjusted by inserting
the small screwdriver, supplied with the probe package, into the
trimmer on the probe's barrel and tuming it clockwise or counter-
clockwise to achieve the optimal square-wave contour,
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14 Zoom + Math Capabilities

Z00M

Precise Timing Measure-
ments With Zooming

Multi-Zoom

A wide range of processing functions can be performed on acquired
waveforms. These capabilities are accessed through the ZOOM +
MATH controls on the front panel.

Four {processed) traces, A, B, C, and D are available for either
zooming alone or for waveform mathematics.

Any trace, A, B, C or D, can be set up to zoom any of the acquired
traces C1, C2 (C3, C4), any of the reference memories M1 - M4
(see Chapter 20 on storing waveforms), or any of the other traces A,
B, C or D (but not itself). The Displayed Trace field will show the
source of the ZOOM. The four rotary knobs of this front-panel sec-
fion are used to manipulate the horizontal and vertical positions and
the horizontal and vertical expansion factors of the zoomed trace.
When several traces are displayed, the controls must be assigned to
the desired trace with the SELECT A B C D button, since only one
trace can be medified at a time.

Even on the models with 50k points per channel, the horizontal ex-
pansion facter can be as large as 1000, greatly improving the time
resolution on the viewed trace, It is possible to have several traces
zoom onto the same waveform for precise fiming measurements,

As an example, consider a waveform where the time interval be-
tween two signal transitions that are about 500 ps apart must be
measured accurately. This waveform should be acquired with a
0.1 ms/div timebase so that the transitions appear on the screen
about 5 horizontal divisions apart. Trace A can now be set up to
zoom onto the first transition of the signal, while trace B is set up fo
zoom onto the second transition.

in an instrument with 20000 points per channel, the traces can be
expanded to as much as 0.1 us/div, i.e. a factor 1000. By applying
the “relative horizontal” cursors (see Chapter 22) the 500 ps time
interval can be measured with a resolution of better than § ns. Thus,
the combination of long memory with zooming allows time interval
measurements with great accuracy. :

It is sometimes convenient to be able to move the zoomed
(intensified) region along two or mare different traces, or two or more
regions of the same trace, simultaneously, YWhen the Mult-Zoom
feature is turned on in the MATH SETUP menu, the horizontal zoom
and position controls apply simultaneously to all displayed traces A,
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Viewing Reference
Memories

WAVEFORM MATHEMATICS

B, C and D, allowing a convenient simuftaneous viewing of similar
sections of different traces. The vertical controls still act individually
on the traces, and can be switched from one trace to another with
the SELECT A B C D button. The boxes around the trace fitles in the
Displayed Trace Field show whether the Multi-Zoom is on or off.

The reference memories M1 M4 cannot be displayed directly.
They must be viewed through one of the traces A, B, C or D, and the
menu MATH SETUP is used to define the trace as a zoom on the
desired reference memory. A shortcut is available in the menu
RECALL WAVEFORM (Chapter 21), in which it is possible to
"racall’ a reference waveform into one of the traces A, B, C or D.
Whenever such a “recall is executed, the destination frace is rede-
fined as a zoom of the reference memory and the trace display is
tuned on. The previous definition of the destination trace is lost.

Any trace A, B, CorDcanbesetupas a mathematical function.
Waveform negation, identity, addition, subtraction, multiplication and
division, as well as summed averaging of up to 1000 waveforms and
the (sin x)/x interpolation function, are standard. The waveform proc-
essing options WP01 offer a wide range of additional possibilities:

— continuous averaging

~ summed averaging of up to 1,000,000 waveforms

~ enhanced resolution by up to 3 bits with filtering

— extrema, i.e. envelope of many waveforms ‘

— mathematical functions, such as integral, derivative, logarithm,
exponential, square, and square root

~ Fast Fourier Transform (option WP02), including FFT averaging

Waveform mathematics can be applied to any channel C1, C2 (C3,
C4) or any reference memory M1 — M4, Also, they can be applied to
the traces A, B, C or D so that several computations can be exe-
cuted in sequence. For example, frace A can be set up as the
difference between C1 and C2; then, trace B can be defined as the
average of A; finally, trace C can be the integral of B. Thus, trace C
displays the integral of the averaged difference between channels 1
and 2.

in order to avoid slowing the instrument down for unwanted compu-
tations, a mathematical function is only computed when its display is
turned on. However, in the example above, it would be sufficient to
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Zoom of Math Functions

Speed-up of Waveform
Mathematics

What happens when
channels are combined?

display trace C only; the instrument knows that it must compute A
and B as intermediate steps to C.

The Displayed Trace field will show a processing title for each trace
on display. If the file is missing, it is an indication that the processing
desired cannot be done and the contents of the trace have been left
unchanged.

When a frace A, B, C or D is defined as a mathematical function
(rather than a Zoom only), the zoom controls are still operative.
Thus, it is not necessary to define another trace as a zoom of this
function. In order to view the entire mathematical function, cancel
any expansion or position change by pressing the button RESET.

Waveform processing can take an appreciable execution time when
operating on many data points. The time, however, can be reduced
by limiting the number of data points which are used in the compu-
tation. The instrument then executes the waveform processing
function on the entire waveform by taking every Nth point, where N
depends on the timebase and the desired maximum number of
points. The first point of such a reduced record is always the data
value at the left-hand edge of the screen.

“Zoom & Math” traces A, B, C, D and reference memories M1, M2,
M3, M4 will use the instrument's system memory, which is dynami-
cally allocated to each trace as necessary.

Since more acquisition memery — up to 4M on 2-channel L models
and up to 8M on 4-channel L models — can be achieved by com-
bining two or four channels, one single 8M frace can "eat up” all of
the reference memory capacity in the instrument, or all of its "Zoom
& Math" trace capacify. When this is the case, a waming message
prevents accidental storing of a new trace to a reference memory ak
ready in use.
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18 Zoom + Math Direct Controls

TRACE ON/OFF

SELECT TRACE

< POSITION

§ POSITION

TRE OIF ]

la] [e] [c] |p]

POSITION SELECT POSITICH
—> ABCD

Pressing a TRACE ON/CFF button causes the corresponding trace
(A, B, Cor D) to be displayed. The POSITION and ZOOM kneobs to-
gether with the RESET button will then be atiributed to this trace,
which will be referred to as the active trace.

H more than one trace is displayed, the SELECT ABCD button
causes the next trace (in the ABCD sequence] io become active.

Horizontally repositions an expanded frace. If the source of the
expanded waveform is displayed, it will show an intensified reglon
corresponding to the area of expansion. .

Vertically repositions the active trace.

15-1




& Z00M

& ZO0OM

RESET

MATH SETUP

" Horizontally expands/contracts the active trace. If the source of the

expanded trace is also displayed, it will show an intensified region
corresponding to the area of expansion. .

Verfically expands/contracts the active trace. The $ position is
adjusted according to the selection made in the SPECIAL MODES
menu (Chapter 19). -

This button resets any previously adjusted <« POSITION,
¢ POSITION, ® ZOOM or ¢ ZOOM to the initial values of the
source trace.

This button calls up the MATH SETUP menu described in Chapter
18. In addition to the definition of the traces A, B, C, D, this menu
also controls the multi-zoom mode and the choice of SeQUEnce seg-
ment displayed by an expand.
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16 Math Setup

MATH SETUP MENU

"HOW TO USE MATH

STANDARD AND OPTIONAL
PROCESSING PACKAGES

The Math Setup menu is used to select:
- Zoom features: vertical, horizontal, multi-zoom, etc. ..
~ Math features: Arithmetic, Average, Enhanced Resolution,

Extrema, Fast Fourier Transform (FFT), and various functions
such as integral, exponential, square root. ..

- A sequence segment to be displayed (see Chapter 8 for a de-
scription of Sequence mode).

Four traces (A,B,C,D) are provided for "Math” usage. They can be
configured to execute any Zoom or Math function, and they can be
chained. For instance:

~ TTrace A can be configured to be an averaging of Channei 1

— Trace B can be a Fourier Transform (FFT) of A

—~ Trace Ccan be a ZoomofB

All these traces can be seen SIMULTANEOUSLY on the screen by
pressing the required TRACE ON/OFF buttons. Also, any function
can be zoomed directly.

The standard Waveform Processing features of the instrument in-
clude Summed Averaging up to 1000 sweeps and Arithmetic
operations (Add, Subtract, Multiply, Divide, Negate, ldentity}, and the
(sin x)/x intarpolation function.

The WP01 optional Waveform Processing firmware adds the fol-

lowing functionalities:

~  Summed Averaging up fo 1 milion sweeps, Continuous Averag-
ing up to 1024 sweeps, Reciprocate, Rescale, Absoclute Value,
Derivative, Integral, Logarthm (e), Logarithm (10}, Exponen-
tiat (e), Exponential (10}, Square, Square Root.

- Enhanced Resolution: Digital filtering allows 0.5~ to 3-bit vertical
resolution improvement.

The WP02 optional Waveform Processing firmware adds frequency
domain analysis (FFT and FFT Power Averaging), as well as
Rescale in both time and frequency domains.
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Z0OM + MARTH

REDEFINE @
A=1

REDEFINE B §
B2

REDEFINE € |
£=1

REDEFINE @

—Multi-Zoom

—For Math use
max points
256868

REDEFINE

Selects the trace to be redefined in the Setup menu. The various
Setup menus are described in the rest of this chapter.

Multi-Zoom

When Multi-Zoom is ON, ail the "Zoom" traces are simultaneousty
controlied by the POSITION and ZOOM knobs.

When Multi-Zoom is switched OFF, only the active trace (selected
by pressing the SELECT ABCD button) is controlied by the
POSITION and Z00M buttons.

Selected

When a trace A..D that contains a Sequence mode waveform is
selected, this box appears in the menu. It is used to select either a
specific segment to be displayed in the trace or all the segments at
once. Pressing the menu button toggles between a singie Segment
and All Segments. When a single segment is selected, the associ-
ated rotary knob can be used to step through the segments.

for Math use max points. ..

Selects the maximum number of points for all Math operations. Se- |
fecting a low number increases computation speed.
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SETUP MENU FOR ZO00M

SETUP OF #
~5e Math?

M8 ves

Trace § is
Z00M of

use Math?
Toggies between No (Zoom only) and Yes (Math + Zoom) setup.

Trace ... is ZOOM of
Selects the source trace on which the zoom will be applied.
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SETUP MENU FOR This menu allows addition, subtraction, multiplication and division.
ARITHMETIC The two operands and the operator may be chosen in the three
lower fields.

The menu illustrated on this page shows a setup of frace A as the
sum of Channel 1 and Channel 2.

SLTUP OF A use Math?
~—Uuse Math7——- B
Select Yes. G

Math Type

~—Math Type— : ;
e Select Arithmetic. I

querage
Enh.Res
Extrena P

D}FFenence
Product -
Ratio "

1§ ]

3
Hi H2

—ply
18 3
M1 W2

4 8¢
M4

Bew

EEua
&ﬁ
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SETUP MENU FOR
AVERAGE

This menu allows summed (linear) averaging or continuous
{exponential) averaging.

Summed averaging consists of the repeated addition, with equal
weight, of successive source waveform records. If a stable frigger is
avaiiable, the resufting average has a reduced random nocise com-
ponent, compared with a single-shot record. Whenever the
maximum number of sweeps is reached, the averaging process
stops. The process may be interrupted by switching the trigger mode
from NORM to STOP or by turning the function trace OFf. Averag-
ing will continue when these actions are reversed.

The accumulated average may be reset by either pushing the
CLEAR SWEEPS button or by changing an acquisition parameter,
such as input gain, offset or coupling, trigger condition, timebase or
bandwidth limit. The number of cuirently averaged waveforms (of the
function or of its expansion) is displayed in the Displayed Trace field.

Whenever the maximum number of sweeps is reached, a larger
number of sweeps may be accumulated by simply changing the
maximum number of sweeps in the setup menu. in this case care
must be taken to leave the other parameters unchanged, otherwise a
new averaging calculation is started.

When summed averaging is turned on, the display is updaled at a
reduced rate (about once every 1.5s), o increase the averaging
speed (points per second and events per second).

Summed averaging can be applied to sequence waveforms to give
the average of the segments. It can also be applied to an expansion
showing a segment of a sequence, to give the average waveform for
that segment over many sequence acguisitions.

Continuous averaging (also called exponential averaging) consists
of the repeated addition, with unequal weight, of successive source
waveforms. The techinique is particularly useful for reducing noise on
signais that drift very slowly in ime or amplitude. However, the sta-
tistics of a continuous average tend to be worse than those from a
summed average on the same number of sweeps, since the most
recently acquired waveform has more weight than all previously ac-
quired ones. Therefore, the continuous average is dominated by the
statistical fluctuations of the most recently acquired waveforms.

The weight of "old” waveforms in the continuocus average gradually
fends to zero {following an exponential rule) at a rate that decreases
as the weight increases.
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SETUP OF A
——use Math?-—
NG §RS

“Hath Type—
frithmetic |
Average
Enh.Res
Extrema

Continuous
———Far

1088
(sueeps)

F
2

FFT f

348¢(
H1 M2 M3 W4

The menu below shows a setup of trace A as a Summed Average -
over 1000 sweeps — of Channel 1,

P

use Math?
Select Yes.

gy

Math Type
Select Average.

ERC e

Avg Type
Selects between Surmmed and Continuous Average.

for... / weight . L

In Summed Averaging mode, this field is used to define the number
of sweeps desired for the operation. in Continuous Averaging mode,
this field is used to define the weight (similar to the number of

sweeps) desired for the operation.

In other words, in summed averaging, "for n sweeps" means the first i
n sweeps wil be taken into account In continuous averaging,
"weight 1 : n" means that the last sweep will be given a weight of 1
and the previous result a weight of n in calculating the new average.

of
Selects the source trace to be averaged.
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= SETUP MENU FOR. This menu allows the selection of low-pass digital filters that in-
E ENHANCED RESOLUTION  crease the resolution of the displayed signal to the defriment of its
3 bandwidth. Appendix B gives a detaiied explanation. i
- Note: These digital filters work very much like analog bandwidth-limit
: - : filters. In single-shot mode, these fitters, as well as the sampling
1 ' speed, affect bandwidth. If high bandwidth is needed at sfow time-
‘ - bases, consider using averaging and repetitive sampling.
.
= SETUP OF A use Math?
§ —use Math?- Select Yes.
8 . Wiath Type
- ; Math Type—— Select Enhanced Resolution.
_ Arithmetic §
. Average enhance by
Selects the different filters which will enhance the resolution of the
L 1 displayed signal from 1 to 3 bits in 0.5--bit steps. The last box on the
; ; A all menu allows selection of the source trace to be filtered
—enhance by
P 1 bit k

- 1.5 bits

]

B
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SETUP MENU FOR
EXTREMA

This menu is used to acquire the envelope of a trace over many ac-
quisitions.

Extrema waveforms are computed by a repeated comparison of
successive source waveform records with the already accumulated
extrema waveform, which consists of a maxima record {roof} and a
minima record (floor), Whenever a given data point of the new
waveform exceeds the corresponding maximum value in the roof re-
cord, it replaces it If the new data point is smaller than the
corresponding floor value, it replaces it. Thus the maximum and the
minimum envelope of all waveform records is accumulated.

Roof and Floor records can be displayed individuaily or both to-
gether.

Whenever the selected maximum number of sweeps is reached, the
accumulation process stops. The process may be interrupted by
switching  the trigger mode from NORM to STOP or by turning the
function trace OFF. Accumulation will continue when these actions
are reversed. The currently accumulated extrema waveform may be
reset by either pushing the CLEAR SWEEPS button or by changing
an acquisition parameter, such as input gain, offset or coupling, trig-
ger condition or the timebase or bandwidth limit. The number of
currently accumulated waveforms is displayed in the Displayed
Trace field of the function or of its expansion.

A larger number of sweeps may be accumulated by simply changing
the maximum number of sweeps in the setup menu. In this case,
care must be taken to leave the other parameters unchanged, oth-
erwise the exirema calculation is started again.
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SETUP OF R

—Math Type—
Average

r

F op———

1680
(sueeps)

use Math?

Select Yes.

Math Type

Select Extrema.

fimits

for

of

Selects between Envelope, Floor and Roof. Floor is used to show
only the lower part of the envelope, and Roof to show only the upper
part of the envelope. Changing the limits does not force the analysis
fo start again.

Selects the number of sweeps desired for the operation.

Selects the source trace.




SETUP MENUFCR FFT

SETUP OF B

4S8 Mth?—
No s

—Math Tupe—

Extrema
FFT

FFTAYVE
Funciions F
~FFT result—
Phase b
Pouer Dens

Power Spect

Real+Imag T
~—uith
Hamming
{windou)

——3F

f234B¢CH
N1 H2 M3 M4

Enh.Res N

FFT INTERRUPTION

(ABORT)

This menu is used to display the Fast Fourier Transform (FFT) ofa
signal in order to visualize it in the frequency domain. More defails of
Fast Fourier Transform are given in Appendix C.

use Math?
Select Yes.

Math Type
Select FFT.

FFT result

Selects the output format of the FFT. lmaginary, Magnitude,
Phase, Power Density, Power Spectrum, Real, Real + imaginary.

with
Selects the FFT window type: Rectanguiar, Hanning, Hamming,
Biackman-Harris, Flat-top.

of
Selects the source frace.

During FFT computation the symbol FFT is displayed in the lower
right-hand corer of the screen). Since the computation of FFT on
long time-domain records may take a iong time, it is possibie to inter-
rupt an FFT computation with any front-panel button or knob.
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SETUP MENU FOR

FFT AVERAGE

SETUP OF §
—-uge Math?—
No R

~Math Type—

Extrems b
FFT

Functions
Rescale F
~FFT resu] fee—
Magnitude L
Pouer Dens

Pauer Spect:

——fFar
1688
(sueeps)
of
Bco

This menu is used to display the FFT power averaging of an FFT
source frace,

Power averaging is useful for the characlerization of broadband
noise or of periodic signals for which a stable trigger signal is not
available. Note that this type of averaging measures the total power
{signal and noise) at each frequency.

Note: The source trace must be an FFT function.

use Math?

Select Yes.

Math Type

Select FFT AYG.

FFT resuit

for

of

Selects the output format of the FFT Average: Magnitude, Power
Density, Power Spectrum. .

Selects the number of sweeps desired for the operation.

Selects the FFT source.

The FFT AVERAGE can be reset by pushing the CLEAR SWEEPS
button. The number of currently accumulated waveforms is dis-
played in the Displayed Trace field of the function or its expansion.
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SETUP MENU FOR This menu is used to display any of the following functions:
FUNCTIONS

Absolute value Log 10 (base 10}

Derivative Negation

Exp (base e) Reciprocal

Exp 10 (base 10) Sinx/x

identity Square

integral Square root

Log (base e}

Notes:
Square Root is actually computed on the absolute value of the
source waveform.

For logarithmic and exponential functions the numerical value
(without units) of the input waveform is used.

For the integral function the source waveform may be offset by an
Additive Constant in the range —1078 to +1 016 times the vertical unit
of the source waveform.
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use Math?

SETUP OF & Select Yes. .
—use Math?— Riath Type
Yot

o Select Functions.
= ~Math Type——- Function

FFT 1 )
3 FETAVG Selects the function type.
-~ Functigns of

Histogram . .

Rescale r Selects the signal offset. (Used to compensate for any DC offset in
s Funct ] or— the signal.)
— ExpiB : plus

Selects the source trace.

wen F
A

£1. 17T K
3 digits
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SETUP MENU FOR

RESCALE

SETUP OF @

—Math Tgpe——']
Extrens

FFT

FFTRVG

Functions
Rescale

This ment is used to select a waveform and adjust the mulfiplication
factor a and the additive constant b in:

(a = waveform) + b
Both constants can have values between —1 015 and +105,

use Math?
Select Yes.

Math Type
Select Rescale.
Use the button nexito{a=1}+ b to highlight either a or b.

a= {or b=j
Use this button to highlight the mantissa, the exponent, or the num-
ber of digits.
Use the knob to change the highlighted value.

The last box on the menu allows selection of the source waveform to
he rescaled. o
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17 Menu Buttons & Knobs

MENU BUTTONS

MENU KNOBS

Judouon

RETURN

When a menu is activated by pressing one of the dark-grey menu-
entry keys on the front panel, up fo seven fields appear on the right-
hand side of the display. These fields can be controfied by using one
of the seven menu buttons.

The eighth (bottom) bufton marked RETURN is used to go back to a
higher-level menu, or - when at the highest possible level — to switch
the menu off.

The two menu knobs are associated with the last two menu fields.
Both the button and the adjacent knob provide control of the field.
For example, the bufton may be used to step through a-list of pa-
rameters and the knob used to set the selected parameter's value.
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DISPLAY

UTILITIES

WAVEFORM STORE

WAVEFORM RECALL

CURSORS/MEASURE

PANEL SETUPS

SCREEN DUMP

This button calls up the DISPLAY menu, described in Chapter 18,
which controls grids, intensities, persistence maodes, etc.

This button calls up the UTILITIES menu, described in Chapter 18,
which controis printer setups, GPIB addresses, efc.

Thisl button calls up the WAVEFORM STORE menu, described in
Chapter 20, which is used to store waveforms to internal or external
memory.

This butfon calls up the WAVEFORM RECALL menu, described in
Chapter 21, which is used to retneve waveforms stored in internal or
external memory.

This buiton calls up the CURSORS/MEASURE menu, described in
Chapter 22, for precise cursor and parameter measurements on
fraces. ‘

This buffon calls up the PANEL SETUPS menu, described in
Chapter 23, which is used to save or recall a configuration of the in-
strument.

Causes a print or plot of the current screen display to an on-line
hardcopy device, via the oscilloscope’s GPIB or RS-232-C interface
ports, or to an optional Centronics port, or to optional devices such
as an intemnal floppy, memory card or printer. All the screen illustra-
tions included in this manual were produced using the Screen Dump
function. {See Hardcopy Setup Menu on.page 19-2)

Cnce the SCREEN DUMP button has been pressed, alf the dis-
played information will be copied. It is possible to copy the
waveforms without also copying the grid, by furning the gnd intensity
down to 0 in the Display Setup menu.

While a screen dump is taking place, as indicated by the PRINTING
or PLOTTING message on the lower right part of the screen, it can
be aborted by pressing the SCREEN DUMP button a second time.
Allow some time for the buffer to emply before copying stops.

Note: See Chapter 19, UTILITIES for HARDCOPY SETUF.
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SHOW STATUS

CLEAR SWEEPS

GENERAL INSTRUMENT
RESET

This button calls up the STATUS menu, described in Chapter 24,
which shows summaries of the instrument’s status regarding acqui-
sition, system, etc.

Many operations reguire several acquisitions (referred fo as
sweeps), among which are averaging {see Chapter 16 for descrip-
tion of AVERAGE menu), persistence, and pass/fail testing. The
CLEAR SWEEPS button "restarts" these operations by resetting the
sweep counter(s) to zero.

To reset the instrument, simultanecusly press the AUTO SETUP
button, the top menu-bution, and the RETURN button. The instru-
ment will revert to its default power-up setlings.
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18 Display

DISPLAY MENU

STANDARD DISPLAY VS,
XY DISPLAY

The Display menu is used to select.

- Standard or XY mode

- Persistence OFF or ON

~ Dot Join OFF or ON

- The number of grids on screen

~ The intensity adjustments for the waveforms and fext
- The intensity adjustments for the grids

The standard display allows the presentation of source waveforms
versus time (or versus frequency for FFTs).

The XY display allows the presentation of one source waveform ver-
sus another.

The XY display can be generated if the traces selected have the
same time or frequency span (same T/div) and have the same hori-
zontal unit (second or Hertz). As soon as two compatible traces are
selected, the XY display is automatically generated. If incompatible
traces are selected, a waming message is displayed at the top of the
sereen. If the two compatible traces are not matched in time, their XY
diagram will still be displayed with an indication of the shifting — in
time or in frequency ~ between the two traces. The AT or Af indicator
is displayed in the displayed trace fieid on the left of the screen.
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PERSISTENCE DISPLAY

in Persistence Display ~ available in both Standard and XY mode ~
the oscilloscope can display points so that they accumulate on
screen over many acquisitions. "Eye diagrams” and "Consteilation
displays" can be achieved using this display mode. The most recent
sweep is displayed as a "vector” trace over the persistence display.

“This last feature, however, is not available in XY or in Sequence

mode.
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- SCREEN PRESENTATION Grid sizes and presentations depend on whether the instrument is in
Vi Standard or in XY display.
- The "Parameter' display can only be chosen in Standard display
" with persistence OFF, by accessing the CURSORS/MEASURE
T meny and selecting parameters or PASS/FAIL. In "Parameter” dis-
_ play, only single-grid presentation is available.
A
!
j Single Grid Dual Grid
= [y v g
| iy iR
7 B N VI AR O WA
A Y
IRV ER VI
3 VARNAVAREE VARRAY
e 1.23589 s
3 P v i
- sdau(}y 221.7Tm¥
ras (]} o 220.6m
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j Quad Grid Parameters Grid
STANDARD DISPLAY MODE
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"XY only” Grid

"XY + Single" Grid

"XY+ Dual" Grid o
XY DISPLAY MODE .
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STANDARD DISPLAY

DISPLAY SETUP

~Persistence
OFfF
{Infinitel
oot Join—j
OFfF

Persistence
Setup

——Grids

EENE oual

Quad

—W’ Form+Text—

intensity
89 %

——6rid

intensity
68 %

Persistence

Selects the persistence mode. When set fo ON, can be cleared and
reset by pressing the CLEAR SWEEPS button or by changing any
acquisition condition, any waveform processing condition, or the
number of grids.

Dot Join

When set to ON, connects the sample points with a line segment.
When set to OFF, only the sample points are displayed.

Persistence Setup
Calls the persistence setup menu.

Grids

Selecis the desired number of grids. If the "Parameters” or the
"BASSIFAIL" mode is selected in the CURSORS/MEASURE menu,
then only the single grid is available.

Worm + Text intensity

Adjusts the screen intensity for waveforms and text, using the attrib-
uted menu knob.

Grid intensity

Adjusts the screen intensity for grids, using the attributed menu
knob. If the grid intensity is turned down to 0, the grids wiil not show
oh a screen dump. ‘
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XY DISPLAY

DISPLAY SETUP

Standard

Y

f—PePs_istecew
OFF"

G dg——

Single Dual

~W’ Form+Teri
intensity
aa %
——4hprid
fntensity
BG X

Persistence

Selects the persistence mode. When set to ON, can be cleared and Lo
reset by pressing the CLEAR SWEEPS button or by changing any

acquisition condition, any waveform processing condition, or the i
number of grids. The number of sweeps accumulated (up to A0
1000000) is displayed below the grid. Persistence is not available for o
traces with more than 50000 points (L. and M models only).

Dot Join

When set to ON, connects the sample points with a line segment. P
When set to OFF, only the sample points are displayed. L

Grids '
Selects the desired number of grids. In "XY only" mede, the XY grid ‘
occupies the maximum possible space on screen. In Single Grid, a
smailer square grid is used for the XY display while the rectangular —
grid undemeath simultaneously shows the original source wave- e
forms. The rectangular grid can also be used in a dual grid mode by
selecting Dual Grid. i

Worm + Text intensity :
Adjusts the screen intensity for waveforms and text, using the attrib~ s
uted menu knob. . L
Grid intensity _
Adjusts the screen intensity for grids, using the atiributed menu :

knob. If the grid intensity is tumed down to 0, the grids will not show
on a screen dump. *
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PERSISTENCE

PERSISTENCE

~Persistence—
All traces
Top 2
—Persist For—
.55 15k
28 55
18 5
InFinite

Persistence
Selects whether persistence is applied to all or to the two top traces.

Persist for
Selects the persistence duration, in seconds.
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19 Utilities

UTILITIES MENU

UTILITIES MAIN MENU

UTILITIES

Hardcapy |

Setup

Tire/Date
Setup

GPIB/RS232 |
Setup

Mass Storage
Utitities §

Special '
Modes

CAL BNC
Setup

This section describes the Utilities menu which is used to select:

- The hardcopy settings.

~ The time and date settings for the real-time clock.

- The GPIB and RS232 settings.

- The mass storage utilities (copy and format, delete files...).

~ The Special Mode of operation (offset behavior, sequence fime-
out).

— The function of the signal at the CAL BNC connector {magnitude,
frequency, shape, trigger out, passffail use).

Hardcopy Setup (See page 19-2)
Press this bufton to view/change the current printer or plotter set-
tings.

Time/Date Setup (See page 19-4)
Press this button to adjust the real-time clock displayed in the upper
left comer of the screen.

GPIB/RS232 Setup (See page 19-5)
Press this button to view/change the current interface settings.

' Mass Storage Utilities (See page 19-12)

Press this button to access the Mass Storage Utiliies menu.

Special Modes (See page 19-20) .
Press this button to access the Special Modes menu.

CAL BNC Setup (See page 19-22)

Press this button to access the CAL BNC menu. This bution only
appears in instruments with the CLBZ hardware option.
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HARDCOPY SETUP MENU

output to (See SCREEN DUMP on page 17-2)

HéRDCUPY Selects the device to which the instrument should output. If using a
port, check the GPIB & R3232 menu to make sure that the settings
—output to— are correct. - | .
g‘?;g b The device can be either a port (R8232, GPIB, Centronics) to which :
i

a plotter or printer is connected, a storage unit, or the internal printer.
The list of devices shows the options installed.in the instrument.

GP1B
RS232 ) ) _ _
Centranics T _ When copying to a storage unit, a file name will be assigned auto-
matically, following the rules set out in the file-naming section,

page Feed—

page feed

Select On to start on a new page each time the SCREEN DUMP
button is pressed.

~plotter

DeckJet h/u
HP 7478

R

i

piotter/printer/protocol (See SCREEN DUMP on page 17-2)

I Use the menu buttons to select the appropriate driver. L
TIFF compr. . Note: Press the SCREEN DUMP button on the front panel to make a
~plot size— copy of the ctirment screen display.
A5(8.5"/5.5")
A4 C11%/8.5™) plot size (for plotters only)
—pen nurber-— Selects the desired size: A4 (11" x 8.5"), A5 (8.5" x 5.5"), B

pen number (for plotters only) '

Selects the number of pens installed on the plotter. The oscilloscope
assumes the pens are loaded consecutively in the lower slots.

. D 2

ggg(;"y 3 3 | Printer/

Models 5 7 Plotter _
8 20

R$-232 Cabling for Printers and Plotters
{can be used in almost avery case)
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= INTERNAL PRINTER SETUP MENU (Optional)

w3 HARDCOPY cutput to
N —output to— Select Internal Printer.
o Int. Prifiten
5 Card auto print
E ;%g% When set to “On”, generates a hardcopy of the screen fo the intemal
rinter after every acquisition.
RS232 r P o acd
—autc print— cmidivision
73 S On ' Select the appropriate expansion factor.

Note: A "persistence” trace cannot be expanded. Also, cursors do
not show on an expanded printout.

v A
5
H
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TIME/DATE MENU

TIME/DATE

—SET CLOCK—
FORWARD ONE
HOUR (SPRING)

SET CLOCK—
BRCKWARD ONE
HOUR (FALL)

et et e ety

LGARD CHANGES
NGH

Mnth Year
25 MAR 1893

SET CLOCK...(SPRING)
Press this button to switch to summer time.

SET CLOCK...(FALL)
Press this bufton to switch fo winter time.

LOAD CHANGES NOW

Activates the changes made with the *Mour/Min/Sec” and
"Day/Mnth/Year" buttons and knobs,

Hour/Min/Sec

Press the menu button to toggle between "hour”, "minutes”, and ’"
"seconds"”. Use the menu knob to adjust the corresponding value. i

Day/Mnth/Year

Press the menu button to toggle between "day", "month", and "year".
Use the menu knob to adjust the corresponding value.
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GPIB & RS232 MENU

GPIB 8 RS232

—Renate

—Fanr Ly

odd sven
—5tap bits—

>

~Baud Rate—

388 1200 |
2400 48840

Bllle 19208

PIB Device—
(Address)
4

Remote Control from
Selects the port for remote control.

Note: When RS-232 is selected, the GPIB inferface is in "Talk Only"
mode,

R5232 Mode
Selects 7-bit or B-bit mode for RS-232 communication.

Parity
Selects the parity for RS-232 communication.

Stop bits
Selects the number of stop bits for RS-232 communication.

Baud Rate
Selects the appropriate baud rate, using the aftributed menu knob.

GPIB Device (Address)
Selects the appropriate GP\B address.

Note: Any change becomes immmediately effective.
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R5-232-C CONNECTOR The RS8-232-C port on the rear panel can be used for remote I
oscilloscope operation, as well as for direct interfacing of the oscillo-
scope fo a hardcopy device to produce copies of displayed _
waveforms and other screen data.. e

While a printer or plotter unit is connected to the oscilloscope, its
RS-232-C port can be computer confrolled from a host computer
via the GPIB port. The oscilloscope's built-in drivers allow hard cop-
ies to be made without an external computer.

oy

FE ey

R8-232-C connector pin assignments:

DB9 Pin # Description -
3 TxD Transmitted data (from the oscilloscope). e
2 RxD Received data (fo the oscilloscope).
7 RTS Request to send (from the oscilloscope). if the software Xon/Xoff handshake is

selected, it is always TRUE. Otherwise {(hardware handshake) it is TRUE when
the oscilloscope is able to receive characters and FALSE when the oscilloscaope P
is unable to receive characters.

8 c1s Clear to send (to the oscilloscope). When TRUE, the oscilloscope can fransmit; .
when FALSE, transmission stops. it is used for the oscilloscope output hardware r
handshake.

4 DTR Data terminat ready (from the oscilloscope). Always TRUE.

5 SIG GNED | Signal ground.

This comesponds to a DTE {(Data Terminal Equipment} configura-
tion.
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MASS ETORAGE FILE
SYSTEM

Memory Card Format

Fioppy Digk Format

Hard Disk Format

Subdirectories

The mass storage utiliies menu contains the user controls for the
mass storage file system. This system supports storage and re-
trieval of data files to and from memory cards, floppy disks and
removable hard disk media. . '

The Memory Card's structure, based on the PCMCIA {1 / JEIDA 4.0
standard, consists of a DOS partition containing files as in any DOS
floppy or hard disk.

When the card is formatted by the oscilloscope it is segmented in
contiguous sectors of 512 bytes each. The oscilloscope does not
support error detection algorithms such as CRC's or checksum that
are inserted between the sectors. In this case, the oscilloscope may
still be able o read the card but be unable to write to the card.

The floppy supports DOS 1.44 MB and 720 kB formats. .

The hard disk structure is based on the PCMCIA I / JEIDA 4.0
standard. The media is arranged as a DOS partition containing files
as in any DOS floppy or hard disk.

The hard disk format uses 512 bytes per sector and 4 sectors per
cluster. One cluster is the minimum file size, i.e. any files of smaller
than 2048 bytes in size will still use one cluster’s allocation of 2048
bytes of disk space.

All files are written to and read from the media from the current
working directory. The default name of the working directory is
LECROY_1.DIR. This directory is automatically created when the
media is formatted. if the media is formatted elsewhere - for in-
stance on a PC - the directory will be created the first time a file is
stored to the memory card, floppy disk or hard disk. .

The working directory can be changed to any valid DOS directory
name, using the file-name preferences menu. All working directories
are created as sub-directories from the roof directory.

The maximum number of files allowed in any one directory is 2400.




File-naming Conventions

As in MS-DOS, the file name can take up to 8 characters followed by
an extension of 3 characters.

A file is treated as:

- apanel setup if its extension is PNL.

- awaveform if its extension is a 3—-digit number.

- awaveform template if its extension is TPL. -

~ @& hardcopy if its extension is TIF, BMP, PRT or PLT.

if the file you are storing carries the same name as a file already on
the media, the old file will be deleted.

The instrument has a pre-defined naming convention for the
8-character file names and directory names. These default names
can be customized by the user. The file-naming conventions are
shown in the table below :

Type Default Mame Customized Name
Manually stored waveform files Stt.nnn XXOOCHX.ANND
Automatically stored waveform files Att.nnn ' XXOXKXXX . NN
Panel files Pnnn.PNL xoooxnnn. PNL
Hardeopy files Dnnn. TIF xoexxnnn. TIF
Dnnr.BMP xoxxnnn. BMP
Dnnn.PRT xooxnnn. PRT
Dnnn PLT xxoonnn.PLT
Template files LECROYw.TPL Cannot be changed
Directory name LECROY_1.DIR XXX

Where:
X is any legal DOS file-name character.
" defines the trace name of C1, C2, C3, C4, TA, TB, TC, TD.

‘nnn’ denotes a 3-digit decimal sequence number starting at 001
that is automatically assigned.

"' is the template version number. If the version is 2.1 for example,
the template will be saved as LECROY21.TPL.

Extension ‘TIF' or ‘BMP’ denotes hardcopy graphics image files.
Extension ‘PLT denotes hardcopy plotter files.
Extension 'PRT denotes hardcopy printer files.
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Auto-Store Waveform File
Naming

More on Auto-Stored Files

Deleting Files

Madia Size/Storage Availability

Whrite Protect Switch

The default notation for waveform files is Stt.nnn for manually stored
files and Att.nnn for automatically stored files. .

The file's first letter A stands for an auto-stored file, while S stands
for an individually stored file.

When automatically generating a file name, the system uses the as-
signed name pius a 3-digit sequence number. if the assigned
waveform name is of the default ‘Stt' form (ie. SC1, STB ete) then
the name will be modified to the form ‘At (ie. AC1, ATB efc). All
other user-assigned names will be used as entered.

If the "Fill" option is selected {(see Auto-Store on page 20-1) and
default names are used, the first waveform stored will be Axx 001,
the second Axx.002, and so on until the media is full, until the file
number reaches 999, or there are more than 2400 files in the current
working directory,

If the "Wrap" option is selected, the oldest auto-stored waveform files
will be deleted whenever the media becomes full. Remaining auto-
stored waveform files are repamed, the oldest group of files being
named "Axx.001", the second oldest "Axx.002", efc.,

The current seguence number is deduced from inspection of all file
names in the working directory, regardiess of file type (panel,
hardcopy or waveform). The highest occupied numeric file-name ex-
tension of the form ‘nnn’ is determined and the next highest number
is used as the current generation number for storage operations.

When deleting a file generation, all files with the designated 3-digit
sequence number as the file-name extension will be deleted, regard-
less of file type. . :

The mass storage file systermn indicates media size and storage
availability in kbytes where 1 kbyte = 1024 bytes. Many media manu-
facturers specify the available storage in Mbytes where 1 Mbyte = 1
milion bytes. This results in an apparent mismatch in specified vs.
actual media storage availability when in fact the storage availability
in bytes is identical. .

At the back of the memory card or the floppy you will find a write-
protection switch that may be activated to prevent writing to the card
or floppy. A "Device is Write Protected” message will then be dis-
played on the upper part of the grid whenever the media is accessed
for writing.
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