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NICOLET SYSTEM
WARRANTY

Nicolet warrants that each product we sell you is free from
defects in labor and materials and shall conform to its
product specifications as defined in the product user
documentation.

If the product does not function as warranted during the
warranty period, we will repair or replace it without charge.
If in our judgment we are unable to do so, you may return it
to us and we will refund your money.

Warranty Period

The warranty period is stated in the product user documen-
tation. If you install the product, the warranty period begins
on the date of invoice. If we install the product, the war-
ranty period begins on the date of installation but will begin
no later than 30 days from the date of invoice.

The warranty period for products sold outside the U.S.A.
and Canada is 12 months from the date of installation or 14
months from the date of shipment, whichever is less.

Limit of Warranty

Misuse, accident, modification, unsuitable physical or
operating environment, improper maintenance, or damage
caused by a product for which we are not responsible will
void the warranty.

Certain components may have separate warranty periods as
stated in the product user documentation. Consumables are
not covered under warranty.

THIS WARRANTY REPLACES ALL OTHER WARRAN-
TIES, EXPRESSED OR IMPLIED, INCLUDING THE
IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE AND
ANY OTHER OBLIGATIONS OR LIABILITIES ON THE
PART OF NICOLET WHETHER IN CONTRACT,
WARRANTY, NEGLIGENCE OR OTHERWISE. NICO-
LET SHALL NOT BE LIABLE FOR AND DISCLAIMS
ALL CONSEQUENTIAL, INCIDENTAL AND CONTIN-
GENT DAMAGES.

Items Not Covered by Warranty
We do not warrant uninterrupted or error-free operation of a
product.

We provide certain non-Nicolet products on an “as is” basis.
Non-Nicolet manufacturers or suppliers may provide their
own warranties to you.

Separate software warranty is provided with software user
documentation.

ABOUT THIS MANUAL

The information in this publication is provided for reference
only. All information contained in this publication is
believed to be correct and complete. Nicolet Instrument
Corporation shall not be liable for errors contained herein
nor for incidental or consequential damages in connection
with the furnishing, performance, or the use of this material.
All product specifications, as well as the information
contained in this publication are subject to change without
notice.

This publication may contain or reference information and
products protected by copyrights or patents and does not
convey any license under the patent rights of Nicolet
Instrument Corporation, nor the rights of others. Nicolet
Instrument Corporation does not assume any liability arising
out of any infringements of patents or other rights of third
parties.

Nicolet Instrument Corporation makes no warranty of any
kind with regard to this material, including but not limited
to, the implied warranties or merchantability and fitness for
a particular purpose.

© 1991 by Nicolet Instrument Corporation, Madison, WI
53711. Printed in the United States of America. All world
rights reserved. No part of this publication may be stored in
a retrieval system, transmitted, or reproduced in any way,
including but not limited to, photocopy, photograph,
magnetic or other record, without the prior written permis-
sion of Nicolet Instrument Corporation.
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nor for incidental or consequential damages in connection
with the fumishing, performance, or the use of this material.
All product specifications, as well as the information
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This publication may contain or reference information and
products protected by copyrights or patents and does not
convey any license under the patent rights of Nicolet
Instrument Corporation, nor the rights of others. Nicolet
Instrument Corporation does not assume any liability arising
out of any infringements of patents or other rights of third
parties.
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© 1991 by Nicolet Instrument Corporation, Madison, W1
53711. Printed in the United States of America. All world
rights reserved. No part of this publication may be stored in
aretrieval system, transmitted, or reproduced in any way,
including but not limited to, photocopy, photograph,
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sion of Nicolet Instrument Corporation.

WARRANTY

This Product is sold by Nicolet Instrument Corporation
under the warranty herein set forth. The warranty is
extended only to buyer purchasing the device directly from
Nicolet Instrument Corporation, or as a new device from an
authorized dealer.

Nicolet Instrument Corporation warrants this Product to be
free from defects in workmanship and material under the
normal use and service for a period of one (1) year from the
date of delivery. The liability of Nicolet Instrument
Corporation under this warranty is limited, at its sole
discretion, to replacing, repairing or issuing credit (adjusted
to reflect age and use of the Product) for a system or portion
thereof returned to Nicolet Instrument Corporation during
the warranty period, provided that (a) Nicolet Instrument
Corporation is notified in writing within thirty (30) days
following discovery of a defect by the buyer, (b) the
defective device is returned to Nicolet Instrument Corpora-
tion, transportation charges prepaid by buyer, and (c)
Nicolet Instrument Corporation's examination of the device
shall disclose to its satisfaction that (i) the device has not
been repaired or altered by anyone other than Nicolet
Instrument Corporation, (ii) any defect has not been caused
by misuse, neglect or accident, (iii) the device has not been
operated under conditions other than normal use, and (iv)
prescribed periodic maintenance and services have been
performed with respect thereto.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL
OTHER WARRANTIES, EXPRESSED OR IMPLIED,
WHETHER STATUTORY OR OTHERWISE, INCLUD-
ING ANY IMPLIED WARRANTY OF MERCHANTA-
BILITY OR FITNESS FOR A PARTICULAR PURPOSE.
IN NO EVENT SHALL NICOLET INSTRUMENT
CORPORATION BE LIABLE FOR ANY INCIDENTAL
OR CONSEQUENTIAL DAMAGES RESULTING FROM
THE USE OF THE PRODUCT OR CAUSED BY ANY
DEFECT, FAILURE OR MALFUNCTION OF THE
PRODUCT, WHETHER A CLAIM FOR SUCH DAMAGE
IS BASED UPON WARRANTY, CONTRACT, NEGLI-
GENCE OR OTHERWISE.

Nicolet
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Chapter 1

Introduction

Describes the various Models and how to identify which
digitizers are installed. Included is the Feature Highlights
and instructions on how to reset the Pro Series digital
oscilloscope if required.

The Various Models Available
* Pro 10, 20, 30, 32, 34, 40, 42, 44, 50, 60, 90 & 92 1-1

Identifying the Digitizers 1-1
Feature Highlights 1-3
Resetting the Instrument 1-4

Chapter 2

Warranty, Receiving & Inspection

Includes the warranty and information about the receiving and
inspection of your new Nicolet Pro Series digital oscilloscope.

Chapter 3

Warnings & Cautions

Lists Warnings and Cautions that you should be aware of while
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Chapter 4
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The Display Screen

Briefly describes the basic display elements that appear on the
screen.
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Chapter 1

INTRODUCTION
-_—

This manual describes the following Nicolet Pro Models

Pro 10 - two channel, 12bit, 1 MegaSamples Per Second digitizers.
Pro 20 - four channel, 12bit, 1 MegaSamples Per Second digitizers.
Pro 30 - two channel, 12 bit, 10 MegaSamples Per Second digitizers.
Pro 32 - two channel, 12 bit, 20 MegaSamples Per Second digitizers.
Pro 34 - four channel, 12 bit, 20 MegaSamples Per Second digitizers.
Pro 40 - four channel, 12 bit, 10 MegaSamples Per Second digitizers.)
Pro 42 - two channel, 14 bit, 5 MegaSamples Per Second digitizers.
Pro 44 - four channel, 14 bit, 5 MegaSamples Per Second digitizers.
Pro 50 - two channel, 8 bit, 200 MegaSamples Per Second digitizers.
Pro 60 - four channel, 8 bit, 200 MegaSamples Per Second digitizers.
Pro 90 - two 12 bit, 10 MS/s digitizers and two § bit, 200 MS/s digitizers.
Pro 92 - two 12 bit, 20 MS/s digitizers and two 8 bit, 200 MS/s digitizers.

See page 1-2 for instructions to identify which digitizers are
installed in your model.

Nicolet Pro 90 Model with two 8 bit, 200 MS/s digitizers and
two 12 bit, 10 MS/s digitizers

Your new Nicolet Pro Series digital
oscilloscope allows you to digitize
analog input signals, store the digit-
ized signals in memory and view them
on the display screen. The displayed
waveforms can then be used to
measure time and voltage values (or
any other units you assign to the
numeric readouts), manipulate the
waveforms either internally in the Pro
series or send it to an external com-
puter, return it to the instrument for
additional inspections and then send it
to a printer for a hard copy.

The major operational differences
between the digitizers are the sam-
pling rates (T ime-per-point) and the
voltage levels (Volts range). These
differences are brought to your
attention when applicable. The
examples in this manual typically use
the 12 bit, 10 MS/s digitizers.

Important: Also see Chapter 27
when using the Pro 90 or 92 Models
for additional operating instructions
and considerations.
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1-2 I Introduction

IDENTIFYING
THE DIGITIZERS

A WARNING: See Chapter 5
to verify correct voltage
settings before continuing.

To identify which digitizers are
installed in your instrument, apply
power to the instrument and turn off
all of the channels to view the About
screen. You can also access the About
screen via the front panel MENU
button. See the About function in
Chapter 21.

System Configuration
CHAN# | DIGITIZER DESCRIPTION
1 12 bit data, 10 MHz maxrate  Ver 0
2 12 bit data, 10 MHz max rate  Ver 0
3 NO CHANNEL
4 NO CHANNEL
_PBOM ver_ ADC Ctr 1
X XXXXXX REV x
FPU CPU pCODE
YES XXX.x Rev x XXX
DATE TIME
08/27/91 12:42:12
( Push CHANNEL ON or SAVE REF to exit )

Figure 1 - An example About screen of an Pro 30 Model which is
comprised of two 12 bit, 10 MHz digitizers.

Two channel 12 bit, 1 MegaSamples Per Second digitizers............... Pro 10 Model
Four channel, 12 bit, 1 MegaSamples Per Second digitizers............... Pro 20 Model
Two channel, 12 bit, 10 MegaSamples Per Second digitizers............ .Pro 30 Model
Two channel, 12 bit, 20 MegaSamples Per Second digitizers............. Pro 32 Model
Four channel, 12 bit, 20 MegaSamples Per Second digitizers............. Pro 34 Model
Four channel, 12 bit, 10 MegaSamples Per Second digitizers............. Pro 40 Model
Two channel, 14 bit, 5 MegaSamples Per Second digitizers............... Pro 42 Model
Four channel, 14 bit, 5 MegaSamples Per Second digitizers............... Pro 44 Model
Two channel, 8 bit, 200 MegaSamples Per Second digitizers............. Pro 50 Model
Four channel, 8 bit, 200 MegaSamples Per Second digitizers............. Pro 60 Model
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Chapter 1

INTRODUCTION

This manual describes the following Nicolet Pro Models

Pro 10 - two channel, 12 bit, 1 MegaSamples Per Second digitizers.

Pro 20 - four channel, 12 bit, 1 MegaSamples Per Second digitizers.

Pro 30 - two channel, 12 bit, 10 MegaSamples Per Second digitizers.

Pro 40 - four channel, 12 bit, 10 MegaSamples Per Second digitizers.
Pro 50 - two channel, 8 bit, 200 MegaSamples Per Second digitizers.

Pro 60 - four channel, 8 bit, 200 MegaSamples Per Second digitizers.
Pro 90 - two 12 bit, 10 MS/s digitizers and two 8 bit, 200 MS/s digitizers.

See page 1-2 for instructions to identify which digitizers are
installed in your model.

Nicolet Pro 90 Model with two 8 bit, 200 MS/s digitizers and
two 12 bit, 10 MS/s digitizers

Your new Nicolet Pro Series digital
oscilloscope allows you to digitize
analog input signals, store the digit-
ized signals in memory and view them
on the display screen. The displayed
waveforms can then be used to
measure time and voltage values (or
any other units you assign to the
numeric readouts), manipulate the
waveforms either internally in the Pro
series or send it to an external com-
puter, return it to the instrument for
additional inspections and then send it
to a printer for a hard copy.

The major operational differences
between the digitizers are the sam-
pling rates (Time-per-point) and the
voltage levels (Volts range). These
differences are brought to your
attention when applicable. The
examples in this manual typically use
the 12 bit, 10 MS/s digitizers.

Important: Also see Chapter 27
when using the Prg 90 Model for
additional operating instructions and
considerations.
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1-2 I Introduction

IDENTIFYING
THE DIGITIZERS

A WARNING: See Chapter 5
to verify correct voltage
settings before continuing.

To identify which digitizers are
installed in your instrument, apply
power to the instrument and turn off
all of the channels to view the About
screen. You can also access the About
screen via the front panel MENU
button. See the About function in
Chapter 21.

System Configuration
CHAN# | DIGITIZER DESCRIPTION
1 12 bit data, 10 MHz maxrate Ver0
2 12 bit data, 10 MHz maxrate  Ver 0
3 NO CHANNEL
4 NO CHANNEL
_PROM ver_ ADC Ctr1
X XXXXXX REV x
FPU CPU uCODE
YES XXX.x Rev x XXX
DATE TIME
08/27/91 12:42:12
( Push CHANNEL ON or SAVE REF to exit )

Figure 1 - An example About screen of an Pro 30 Model which is
comprised of two 12 bit, 10 MHz digitizers.

Two channel 12 bit, 1 MegaSamples Per Second digitizers................ Pro 10 Model
Four channel, 12 bit, 1 MegaSamples Per Second digitizers............... Pro 20 Model
Two channel, 12 bit, 10 MegaSamples Per Second digitizers............. Pro 30 Model
Four channel, 12 bit, 10 MegaSamples Per Second digitizers............. Pro 40 Model
Two channel, 8 bit, 200 MegaSamples Per Second digitizers............ .Pro 50 Model
Four channel, 8 bit, 200 MegaSamples Per Second digitizers............. Pro 60 Model

Two 12 bit, 10 MS/s digitizers and two 8 bit, 200 MS/s digitizers.....Pro 90 Model
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Introduction 1-3

FEATURE
HIGHLIGHTS

Your Pro instrument has many useful
features that will become obvious as
you experiment with your instrument.
There are many features that you may
not become aware of unless you read
this manual thoroughly.

In case you haven't the time to read
the entire manual, some of the
important features that you should be
aware of and use are highlighted on
this page. It would be beneficial,
however, to take the time and go
through the Tutorial located in
chapter 6.

Battery Backup
Also see chapter 5.

Your Pro instrument has a backup
battery. The instrument returns to its
last front panel settings and any
downloaded programs stored in
memory are retained if power is
interrupted and then applied again.

Sweep Review Memory
Also see chapter 8.

The Sweep Review Memory main-
tains an archive of past sweeps which
can be recalled quickly for display by
pressing the Index button. When the
memory is full, the oldest sweep is
discarded to make room for the newest
sweep. Press the middle of the Index
button to return to the current display.

Advanced Triggering Functions
Also see chapter 19.

Several advanced triggering functions
are available through the Trigger
menu; Glitch, Dropout, Hold Off and
n Event, as well as advanced versions.

The Cursor Buttons
Also see chapter 9.

Pressing the Left and Right Cursor
buttons simultaneously moves the
vertical cursor to the trigger (t=0)
coordinate. Likewise, pressing the Up
and Down Cursor buttons simultane-
ously moves the horizontal cursor to
the digital zero (v=0) coordinate.

Pressing the Up and either Left or
Right Cursor buttons simultaneously
moves the crosshair to the next peak
on a continuously sloping sine or
triangle waveform while in the HOLD
mode. Pressing the Down and either
Left or Right Cursor buttons simulta-
neously moves the crosshair to the
next valley of a continuously sloping
sine or triangle waveform while in the
HOLD mode.

The Sweep Length
Also see chapter 10.

The Sweep Length function allows
you to select longer record lengths
captured at a lower time-per-point
setting. This provides increased time
resolution of the captured signal when
the captured data is horizontally
expanded.

Save Reference
Also see chapter 12.

The Save Reference feature allows
you to capture a signal on one
channel, save that waveform and then
capture a second signal in the Live
mode for comparison. This is particu-
larly beneficial when performing
comparison acquisitions because both
signals will have been captured under
identical conditions.

Auto Set-up Function
Also see chapter 13.

Once a repetitive input signal has been
properly coupled and the instrument is
operating in the LIVE mode, pressing
the Auto Set-up button allows the
instrument to automatically evaluate
various front panel settings and set
them to the optimum values to capture
and display the signal. You then can
adjust the various trigger controls
accordingly for your particular
application.

Resident Menu Functions
Also see chapters 14 - 22,

The instrument has many resident
functions which you can use to
determine how data will be captured
and displayed for inspection; as well
as many other functions used to
control the operation of your instru-
ment.

The Disk Drive(s)
Also see chapter 23.

The instrument comes with an internal
floppy drive which allows you to store
data for later recall. The Pro Disk
option allows additional storage
mediums (3.5" or 5.25" floppy drives,
fixed hard disk or removable car-
tridge).

Other Features

These are only a few of the many
features available for your use. As
you become familiar with your
instrument and review this manual,
you will discover many of the other
features.
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RESETTING THE
INSTRUMENT

If your instrument should become
disorientated or you want to interrupt
a long process such as exporting a
large waveform file to an external
device, there are two methods you can
use.

Method #1

Use this method to reset the interfaces
such as when you wish to stop
exporting a large file to an external
device. This method is also helpful to
break out of a looping batch file. All
front panel memory and function
parameters remain at their current
settings.

With power still applied to the
instrument,

1. Press and hold the HOLD LAST
button.

2. Press the EXECUTE button.

3. Release the HOLD LAST button.
A *DEVICE CLEAR* message
will appear on the screen. To clear

this message, press the HOLD
LAST button.

Method #2

This method resets all of the front
panel memory and function parame-
ters to the factory defaults and nulls all
data stored in memory. This method
should be used only if the instrument
becomes disorientated or you wish to
return the instrument to its factory
default settings.

CAUTION: This method nulls
all data stored in memory.

1. Remove power from the instru-
ment.

2. Press and hold the EXECUTE
button.

3. Apply power to the instrument.

4. Release the EXECUTE button.
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Chapter 2

WARRANTY, RECEIVING
and INSPECTION

WARRANTY

This Product is sold by Nicolet
Instrument Corporation under the
warranty herein set forth. The
warranty is extended only to the buyer
purchasing the device directly from
Nicolet Instrument Corporation or as a
new device from an authorized dealer
or distributor of Nicolet Instrument
Corporation.

Nicolet Instrument Corporation
warrants this Product to be free from
defects in workmanship and material
under normal use and service and shall
conform to the description thereof
contained in this brochure for a period
of one (1) year from the date of
delivery. The liability of Nicolet
Instrument Corporation under this
warranty is limited, at its sole discre-
tion, to replacing, repairing or issuing
credit (adjusted to reflect age and use
of the Product) for a system or portion
thereof returned to Nicolet Instrument

Corporation during the warranty

period, provided that

(a) Nicolet Instrument Corporation is
notified in writing within thirty
(30) days following discovery of a
defect by the buyer,

(b) the defective device is returned to
Nicolet Instrument Corporation,
transportation charges prepaid by
buyer, and

(c) Nicolet Instrument Corporation’s
examination of the device shall
disclose to its satisfaction that
(i) the device has not been

repaired or altered by anyone
other than Nicolet Instrument
Corporation,

(ii) any defect has not been
caused by misuse, neglect or
accident,

(iii) the device has not been
operated under conditions
other than normal use, and

(iv) prescribed periodic mainte-
nance and services have been
performed with respect
thereto.

THIS WARRANTY IS EXPRESSLY
IN LIEU OF ALL OTHER
WARRANTIES, EXPRESSED OR
IMPLIED, WHETHER
STATUTORY OR OTHERWISE,
INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTA-
BILITY OR FITNESS FOR A
PARTICULAR PURPOSE. IN NO
EVENT SHALL NICOLET INSTRU-
MENT CORPORATION BE LIABLE
FOR ANY INCIDENTAL OR
CONSEQUENTIAL DAMAGES
RESULTING FROM THE USE OF
THE PRODUCT OR CAUSED BY
ANY DEFECT, FAILURE OR
MALFUNCTION OF THE PROD-
UCT, WHETHER A CLAIM FOR
SUCH DAMAGE IS BASED UPON
WARRANTY, CONTRACT,
NEGLIGENCE OR OTHERWISE.

NOTE: For G.S.A. customers, (U.S.
only) the standard G.S.A. 1 year
warranty applies.
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2-2 I Receiving & Inspection

%
RECEIVING INSPECTION

Unpack the instrument and save the Inspect the exterior of the instrument for any visible signs of damage that may
carton and packing material in case have occurred during transit.

the instrument must be shipped to

another site or returned to the factory If damaged, contact -

for service.

Nicolet Instrument Corporation

Shipping Department

5225 Verona Road/P.O. Box 4451
Madison, Wisconsin 53711-4495
Telephone 608/271-3333

TWX: 910-286-2736 NICOLET MDS B
FAX: 608/273-5046

Outside the U.S., call your local Nicolet office or distributor.

08-16-90



message is a direct quotation.

Chapter 3

WARNINGS

and CAUTIONS
—_— e

The first WARNING note below is required by the FCC and relates only to the interference

potential of this equipment. This

A WARNING: The equipment generates, uses, and can radiate radio frequency energy and if not installed and used in
accordance with the instructions manual, may cause interference to radio communications. As temporarily permit-
ted by regulation, it has not been tested for compliance with the limits for Class A computing devices pursuant to
Subpart J or Part 15 of FCC Rules, which are designed to provide reasonable protection against Such interference.
Operation of this equipment in a residential area is likely to cause interference in which case the user at his own
expense will be required to take whatever measures may be required to correct the interference.

This apparatus has been designed in
accordance with IEC Publication 348,
UL 1244, safety Requirements for
Electronic Measuring Apparatus, and
has been supplied in a safe condition.
The present instruction manual
contains some information and
warnings which have to be followed
Jy the user to ensure safe operation
and to retain the apparatus in safe
condition.

The apparatus has been designed for
indoor use. It may occasionally be
subjected to temperatures between
0°C and +50°C without degradation of
its safety.

The mains plug shall only be inserted
in a socket provided with a protective
earth contact. The protective action
must not be negated by the use of an
extension cord without a protective
conductor.

WARNING!

A Any interruption of the protec-

tive conductor inside or outside
the apparatus or disconnection of
the protective earth terminal is
likely to make the apparatus
dangerous. Intentional interrup-
tion is prohibited.

When the apparatus is connected
to its supply, terminals may be
live, and the opening of covers
or removal of parts (except those
to which access can be gained by
hand) is likely to expose live
parts.

The apparatus shall be discon-
nected from all voltage sources
before it is opened for any
adjustment, replacement,
maintenance or repair.

Capacitors inside the apparatus
may still be charged even if the
apparatus has been disconnected
from all voltage sources.

Any adjustment, maintenance
and repair of the opened appara-
tus under voltage shall be
avoided as far as possible and, if
inevitable, shall be carried out
only by a skilled person who is
aware of the hazard involved.

Make sure that only fuses with
the required rated current and of
the specified type are used for
replacement. The use of
makeshift fuses and the short-
circuiting of fuse holders are
prohibited.

A

Whenever it is likely that the
protection has been impaired, the
apparatus shall be made inopera-
tive and be secured against any
unintended operation.

The protection is likely to be
impaired if, for example, the
apparatus shows visible damage
or has been subjected to severe
transport stresses.

Electrical shock hazard. Do not
remove covers. Refer servicing
to qualified individuals.

Proper use of this device
depends on careful reading of all
instructions and labels.
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3-2 I Warnings & Cautions

WARNING: This instrument and related accessories are not designed for biomedical experiments on humans
and should not be directly connected to human subjects.

A WARNING: This instrument must not be operated in explosive atmospheres.

A WARNING: Inspect the voltage selector (Figure 5-1) at the rear of this instrument for the correct setting before
applying power.

A WARNING: Never operate this instrument in the vertical, upright position (resting
on its rear panel) or the instrument may overheat from improper air circulation.

A CAUTION: Refer to Chapter 5, page 5-1 (Power Requirements) before applying power to this instrument.

CAUTION: Always ensure that the input signal does not exceed the maximum allowable input voltage, with
respect to ground, listed in the specifications located at the rear of this manual.

07-29-91



Chapter 3

WARNINGS

and CAUTIONS

The first WARNING note below is required by the FCC and relates only to the interference potential of this equipment. This
message is a direct quotation. Although stated as a “warning,” there is essentially no risk of injury, loss of life, or equipment

damage.

A WARNING: The equipment generates, uses, and can radiate radio frequency energy and if not installed and used in
accordance with the instructions manual, may cause interference to radio communications. As temporarily permit-
ted by regulation, it has not been tested for compliance with the limits for Class A computing devices pursuant to
Subpart J or Part 15 of FCC Rules, which are designed to provide reasonable protection against such interference.
Operation of this equipment in a residential area is likely to cause interference in which case the user at his own
expense will be required to take whatever measures may be required to correct the interference.

This apparatus has been designed in
accordance with IEC Publication 348,
UL 1244, safety Requirements for
Electronic Measuring Apparatus, and
has been supplied in a safe condition.
The present instruction manual
contains some information and
warnings which have to be followed
by the user to ensure safe operation
and to retain the apparatus in safe
condition.

The apparatus has been designed for
indoor use. It may occasionally be
subjected to temperatures between
0°C and +50°C without degradation of
its safety.

The mains plug shall only be inserted
in a socket provided with a protective
earth contact. The protective action
must not be negated by the use of an
extension cord without a protective
conductor.

WARNING!

A Any interruption of the protec-

tive conductor inside or outside
the apparatus or disconnection of
the protective earth terminal is
likely to make the apparatus
dangerous. Intentional interrup-
tion is prohibited.

A

‘When the apparatus is connected
to its supply, terminals may be
live, and the opening of covers
or removal of parts (except those
to which access can be gained by
hand) is likely to expose live
parts.

The apparatus shall be discon-
nected from all voltage sources
before it is opened for any
adjustment, replacement,
maintenance or repair.

Capacitors inside the apparatus
may still be charged even if the
apparatus has been disconnected
from all voltage sources.

Any adjustment, maintenance
and repair of the opened appara-
tus under voltage shall be
avoided as far as possible and, if
inevitable, shall be carried out
only by a skilled person who is
aware of the hazard involved.

Make sure that only fuses with
the required rated current and of
the specified type are used for
replacement. The use of
makeshift fuses and the short-
circuiting of fuse holders are
prohibited.

A

Whenever it is likely that the
protection has been impaired, the
apparatus shall be made inopera-
tive and be secured against any
unintended operation.

The protection is likely to be
impaired if, for example, the
apparatus shows visible damage
or has been subjected to severe
transport stresses.

Electrical shock hazard. Do not
remove covers. Refer servicing
to qualified individuals.

Proper use of this device
depends on careful reading of all
instructions and labels.
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A WARNING: This instrument and related accessories are not designed for biomedical experiments on humans
and should not be directly connected to human subjects.

A WARNING: This instrument must not be operated in explosive atmospheres.

A WARNING: Inspect the voltage selector (Figure 5-1) at the rear of this instrument for the correct setting before
applying power.

0 WARNING: Never operate this instrument in the vertical, upright position (resting
on its rear panel) or the instrument may overheat from improper air circulation.

A CAUTION: Refer to Chapter 5, page 5-1 (Power Requirements) before applying power to this instrument.

A CAUTION: Always ensure that the input signal does not exceed the maximum allowable input voltage, with
respect to ground, listed in the specifications located at the rear of this manual.
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Chapter 4
GLOSSARY

OF TERMS

Abort Mode: Activated by pressing in and holding Controller: A device connected to an interface
the Hold button while tapping the Live which commands other devices on the
button. Aborts a sweep already in interface.
progress, storing any data already
acquired before the abort. Data Points: Small dots representing the discrete,

digitized time and voltage coordinates

Acquire: The process of digitizing the analog of the analog input signal.
input signal and displaying the
resultant waveform. Data Set: See Modem.

Address: A number which represents a device Digitizer: Converts analog input signals into
attached to the GPIB. discrete, digitized time and voltage

values.

ASCII: American Standard Code for Informa-
tion Interchange. A seven bit system Delimiter: ASCII character(s) used to separate or
of representing characters such as end strings of characters which
numbers, letters, math symbols, etc. belong together as a group. Carriage

Return (CR) and Linefeed (LF) are

Baud: Bit serial data transmission rate common examples.
measured in bits per second.

DIP: Dual In-line Package. Standard

Bit: Synonym for a binary digit which can physical structure of integrated

Bit Serial:

be either a logic level one (1, or mark)
or a logic level zero (0, or space).

Data is sent one bit at a time. RS-232
communications are bit serial.

circuits. Two rows of pins are
attached to the IC body.

End Of File (EOF): A delimiter that indicates the end of

data transmission.

BNC: Input and/or output connector. Full Duplex: RS-232 communications that can
travel in two directions simulta-
Bus: Wires used to send groups of bits. neously.
Buses can be internal or external to a
machine. GPIB: General Purpose Interface Bus.
Specified by IEEE-488.
Byte: A group of eight bits.
HPIB: Hewlett Packard Interface Bus.
Carriage Return: A computer terminal key which causes Essentially the same as the GPIB/
the printing head or cursor to return to IEEE-488. Devices with the HPIB
the start of the line. are compatible with the IEEE-488.
Character: Standard symbols such as: A-Z, a-z, 0- Half Duplix: RS-232 communications that pass in

9, +, -, etc.

only one direction at any given time.

01-18-91



4-2 | Glossary of Terms

Handshaking:

Hold Last Mode:

Hold Mode:

The process of synchronizing communi-
cations between devices. A system of
questions (Ready?) and replies (Yes!)
are used to make sure sender and
receiver are properly prepared.

Activated by pressing the HOLD button
while operating in the Live Mode.
Stores data acquired since the last valid
trigger in the memory.

A term used to describe the status of the
instrument when the Hold Last LED is
on and the Live LED is off.

Hold Next Mode: Activated by pressing the HOLD NEXT

IEEE-488:
I/0:

Interface:

LED:

Live Mode:

LSB:

Line Feed:

MSB:

Memory:

button. Stores data captured after the
next valid trigger initiates a sweep.

The IEEE specification for the GPIB.
Input/Output.

The circuitry and programming neces-
sary for the interconnection of elec-
tronic devices.

Light emitting diode used as a status
light.

Activated by pressing the LIVE button.
Enables valid triggers to continuously
trigger new sweeps.

Least Significant Bit. The bit in the
lowest binary location in a binary
number.

A computer terminal key that causes the
paper or cursor to advance one line.

Most Significant Bit. The bit in the
highest binary location in a binary
number.

Device used to temporarily record
digitized input signals.

Modem:

Negative Logic:

Noise:

Numerics:

Parity Bit:

Positive Logic:

Read:

Record Separator:

Resolution:

RS-232:

Modulator-demodulator. An RS-232
device used to send and receive binary
data on telephone lines. Each binary
“1” or “0” is represented with a

specific signal frequency.

A low voltage represents a binary “1.”
This is the convention used by the
IEEE-488 and RS-232 data transmis-
sion lines.

Undesirable voltage disturbances on
the input signal.

The alphanumeric readouts on the
display screen.

A parity bit is an extra bit added to a
binary word to create an even or odd
number of binary bits equal to “1.” By
counting the number of 1’s in a word
and knowing whether the total should
be even or odd, the receiving device
can detect most errors due to interface
noise. Used with RS-232 interfacing.

A high voltage represents a binary “1.”
This is the convention used by RS-232
handshaking lines.

The process of taking stored data from
a diskette record and placing it into the
display memory for display on the
screen.

A delimiter that separates data values
in a transmission.

The discernible voltage difference
between the individual data points of a
digitized signal. At high resolution the
discemnible difference is so slight that
the digital signal has the characteristics
of the analog signal.

Recommended Standard 232. An EIA
specification which defines bit serial
data communications.
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Serial Data: See Bit Serial.

Start Bit:

Stop Bit:

A bit which precedes the eight bits (7 bits plus
parity bit) representing an ASCII character.
The start bit is a warning to the receiver that
data will follow immediately. Start bits are at
logic “00.” Start bits are used with RS-232
communications.

The bit(s) that immediately follow the eight
bits (7 bits plus parity bit) that compose an
ASCII character. The stop bits (1 or 2) define
the minimum spacing between characters.
Stop bits are at logic “11.” Stop bits are used
with RS-232 communications.

Sweep:

Trigger:

Turnaround Delay:

The acquisition and display of the
analog input signal. Initiated after a
valid trigger has occurred.

A signal which meets all of the
requirements to initiate a sweep.

This is the minimum amount of time
that the System has to wait after
receiving a command that requires a
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Chapter 5
POWER

REQUIREMENTS

e L
I— Line Hot
Line Neutral

Figure 1 - Male Power Connector

Inactive Fuse
(Not Shown)

Active Fuse

Figure 2 - Replacing the Fuse

Power

A AOYZ-022

110120V V
A

Line in
400 VA Max.
50/60 Hz

Voltage Selector set for 110-120V

Shows selected range

Power

f
e@e

A AOZL-0LL

220-240V Vv
A

Line In
400 VA Max.
50/60 Hz

Voltage Selector set for 220-240V

Figure 3 - Voltage Settings

W _|Power Max. 450W Main
Hz |Frequency Range| 50-60Hz
[\~ |AC Voltage 120V ] 240V | o=
A __|Current Max. S5A | 2.5A | fuse
+=—|[Fuse 7A an |

Figure 4 - Pro Series Power Requirements Label

THE PRO SERIES

The power requirement of the Pro
Series is nominally 450 volt-amperes.
It is designed to operate from a 90V to
132V or 180V to 264V, 1 phase, 50 to
60 Hertz (+5%) source.

A WARNING: Inspect the
voltage selectors (Figure 3)
at the rear of the Pro Series
instrument and Pro Disk
option (if one is installed)
for the correct settings
before applying power.

The power source must include all
three of the following.

1. A neutral wire at or near ground
potential.

2. A separate safety ground at ground
potential.

3. Aline (hot) wire.

Figure 1 illustrates the locations of the
neutral, line, and earth ground
terminals located on the male connec-
tor of a U.S. power cord. In other
countries, refer to local codes.

Changing the Voltage Selector or
Line Fuses

1. Unplug the power cord from the
power source.

2. Carefully pry the fuse holder from
the instrument using a small
common screwdriver (Figure 2).

3. Replace the fuses if necessary and
reinsert the fuse holder orientated
as required for your power source
(Figure 3).
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THE PRO DISK
OPTION

The power requirement of the Pro
Disk option is nominally 100 volt-
amperes. It is designed to operate
from a 90V to 132V or 180V to 264V,
1 phase, 50 to 60 Hertz (+5%) source.

Note: Also see Chapter 23 for
instructions on how to interface the
Pro Series and Pro Disk option.

A WARNING: Inspect the
voltage selector (Figure 3) at
the rear of both units for the
correct settings before
applying power.

The power source must include all
three of the following.

1. A neutral wire at or near ground
potential.

2. A separate safety ground at ground
potential.

3. A line (hot) wire.

Figure 1 locates the neutral, line, and
earth ground terminals located on the
male connector of a U.S. power cord.
In other countries, refer to local codes.

Changing the Voltage Selector
or Line Fuses

1. Unplug the power cord from the
power source and the rear panel
power receptacle.

2. Carefully pry open the fuse holder
at the top of the door and replace
the fuses if necessary (Figure 2).

3. Remove the voltage selector and
reinsert it such that the proper
voltage is visible when the door is
closed again (Figure 3).

Earth Ground

L Line Hot

Line Neutral

Figure 1 - Male Power Connector

Pull fuse out

Fuse

Door shown open

Figure 2 - Replacing the Fuses

/\ Window

Figure 3 - The Voltage Selector

IMPORTANT: Pull the voltage
selector from its holder before
selecting a new voltage. Then
replace the selector with the proper
line voltage visible when the door
is closed. (220V has been selected
in this example.)

W__|Power Max. oW Main
Hz [Frequency Range| 50-60Hz
" [AC Voltage 120V | 240V | Pove
A __|Current Max. 600mMA[300mA| Fuse_
== |[Fuse 2A | 1A |—|

Figure 4 - The Pro Disk Power Requirements Label
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THE BACKUP
BATTERY

Your Pro instrument uses a 3 volt
(Panasonic® BR-C) lithium battery
to backup the front panel settings and
any downloaded programs stored in
memory.

If you should temporarily lose power
to the instrument, the instrument is
designed to default to its last front
panel settings and retain any down-
loaded programs stored in memory
when power is applied again.

Identifying a Battery Failure

If the Pro scope detects a battery
failure upon the initial application of
power to the Pro instrument, the front
panel settings revert to their defaults
(e.g., volts = 120 V, inputs grounded,
etc.), the date on the System Configu-
ration menu (Chapter 21) changes to
01/01/89 and the clock resets to 00-
00-00 and then starts timing again.

CAUTION: You should replace
the spent battery immediately.

Use the Set Date/Time function
(Chapter 21) to set the current date
and time.

Replacing the Backup Battery

Note: To retain stored information,
leave power on to the Pro instrument
while changing the battery.

1. Unscrew the battery holder's cover
at the rear of the instrument.

2. Replace the old battery with a fully
charged battery.

3. Replace the battery holder's cover.

Figure 1 - Backup Battery Location

® Registered trademark of the Panasonic Corporation
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POWER
INTERFACE

Power cable input for

the Pro Disk option.
Connecting the power cable as shown

in Figure 1 allows the front panel
Power On/Off switch on the Pro Disk
to control power to both units. Leave
the Pro Series rear panel power
switch in the ON position when using
this configuration.

o

Connect the Power Cable between the Pro
Series oscilloscope and Pro Disk option.

Figure 1 - Power Cable Interface
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Chapter 6
TUTORIAL

Four channel Pro Series Digital Oscilloscope with the
Nicolet Pro Disk Multiple Storage Option

This tutorial should be performed by
users unfamiliar with digital oscillo-
scopes. It is intended only to familiar-
ize new users with the basic front
panel controls. Detailed information
and additional features are described
later in this manual beginning with
Chapter 7.

The Tutorial uses a two channel
configuration as an example.

IMPORTANT: The entire Tutorial
must be performed sequentially. Do
NOT skip any steps or procedures.

A WARNING: Inspect the
voltage selector at the
rear of the instrument
(and optional Pro Disk if
one is installed) for the
correct setting(s) before
applying power. See
Chapter 5.
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Tutorial

6-3

INITIAL SETUP

A WARNING: Inspect the
voltage selector at the rear of
the instrument for the correct
setting before applying power,
See Chapter 5.

1. Ensure that the POWER switch,
located at the rear of the instru-
ment, is in the “OFF” position.

2. Ensure that the disk drive is not
loaded with a diskette.

3. Plug in the power cord to the rear
of the instrument and then to the
appropriate power source.

4. Apply power to the instrument
by placing the Power switch on
the rear panel to the ON position.

5. Turn on only channel 1; On LED
(A) should be illuminated. Tum
off the other channel(s).

6. Press the Channel 1 Volts button
(B) until a 6 appears on the Volts
readout (C).

7. Adjust the Time control (D) until
5.0 appears on the Seconds
readout (E).

8.  Press the trigger Source button
(F) until the 1 LED illuminates.

9. Press the trigger Mode button
(G) until the Norm LED illumi-
nates.

10. Press the channel 1 +input BNC
Coupling button (H) until the
AC LED lights (I).

. Auto XY
: Setup YT

TRIGGER

k View Status

: Time/ Level Sens
: Count
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OBTAINING A
WAVEFORM
DISPLAY

An external signal source is not
required. However, if a signal
generator is available, use it to
simplify the following procedures.
This signal can be input in place of the
test probe set-up shown Figure 1.

1. Press the Live button (A).

2. If using the X1 Test Probe:
Connect the X1 test probe to the
instrument as shown in Figure 1 or

use the Signal Generator Setup

described below.

Note: Unless noted, the test probe Figure 1 - Using the Compensation Point as the signal source for channel 1.
must remain attached to the

compensation point if a signal

generator is not being used to A D

generate signals.

If using a Signal Source: STORAGE\ _ \
Input a 1 KHz sine wave signal to : Hoid Last E i Noxt
the channel 1 (+) input BNC with a 1 _ S
BNC cable and adjust the ampli- : STIME

tude of the signal for approxi- e W 5.0u
mately a 3/4 full screen display. B——

TRIGGER

Note: If a signal does not appear,
press the Auto Set-up button (B).
The instrument will automatically
select the optimum settings to
capture the signal.

4. Center the waveform by adjusting
the Channel 1 Position control (C).

5. Press the Hold Next button (D) to
capture one last sweep.
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THE CURSOR
BUTTONS

1. Momentarily press the Right
Cursor button (A) several times
while observing the Time numerics
(Figure 1). The numerics incre-
ment by 5 uS each time the Right
Cursor button is pressed, the 5.0 uS
Time setting.

2. Press and hold the Right Cursor
button (A). The vertical cursor
moves across the screen at a slow
rate.

3. Release the Right Cursor button
(A) and then immediately press
and hold it again. The cursor
moves across the screen at a faster
rate of movement.

4. Release the Right Cursor button
and then immediately press and
hold it again. The cursor's rate of
movement increases again. The
cursor's speed continues to increase
each time step #4 is repeated until
the maximum rate has been
reached. The cursor will stop
when it reaches the extreme right
side of the screen.

5. While observing the vertical
cursor, release the Right Cursor
button and then press and hold it in
again. The vertical cursor “wraps-
around” to screen left and contin-
ues to move across the screen at a
slow rate of movement. The
cursor “wrap-around” feature
allows you to quickly reposition a
cursor to the opposite side of the
screen without “back-tracking”
across the screen.

6. Release the Right Cursor button.

Note: This feature also works with
the Up and Down Cursor buttons
for the Horizontal Cursor.

10.

11.

Simultaneously press the Up and
Down Cursor buttons. The
horizontal cursor jumps to the
zero volts level.

Simultaneously press the Left (B)
and Right (A) Cursor buttons.
The vertical cursor jumps to the
trigger (t=0) point.

Note: Steps 9 through 11 are not
functional with a square wave
signal. Perform these steps only
if you are inputting a sine wave

signal.

Press and hold the Up Cursor
button (C) and momentarily press
the Right Cursor button. The
crosshair now jumps to each of
the waveform peaks as the Right
Cursor button is pressed.

While observing the display
screen, press and hold the Right
Cursor button (A) and then
momentarily press the Down
Cursor button (D) a few times.
The crosshair "jumps" to the next
waveform valley to the right of
the crosshair each time the Down
Cursor button is pressed.

Release the Cursor buttons.

Vertical Cursor
Horizontal Cursor

/

Time Numerics

Figure 1 - Cursors and Time Numerics
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THE TIME
CONTROL

1. Press the right side of the
Horizontal Expansion button (A)
until maximum expansion is
achieved. Note that the waveform
is comprised of many small dots
called “data points."

2. Press the Right Cursor button (B)
several times while observing the
left (Time) numerics. The Time
Numerics increment by 5.0 uS, the
Time control setting. The Time
Numerics decode the acquisition
times measured with respect to the
trigger time (T=0).

3. Adjust the Time control (C) until
10 uS appears (D).

4. Press the Hold Next button (E).

S. Press the Right Cursor button (B)
while observing the Time numerics
(Figure 1). The Time Numerics
now increment by 10.0 S, the new
Seconds readout setting.

6. Press the center of the Horizontal
Expansion switch (A). The display
returns to an unexpanded display.

7. Return the Seconds readout (D) to
5.0 uS.

8. Press the Live button and count the
number of displayed cycles.

9. Set the Time control to 10.0 uS and
count the number of cycles
displayed on the screen. The trace
now contains twice as many cycles
because the sweep time has been
doubled.

10. Return the Seconds readout to
5.0pS.

11. Press the Hold Next button.

Time Numerics

/

00.00 pS

Figure 1 - Time Numerics

{sToRAGE v
iTIME g

mwl i*

—
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THE VOLTS
CONTROL

The Volts setting determines the
maximum full scale voltage that can
be input to the instrument (when
Vertical Expansion is turned off)
without exceeding the screen’s
vertical display limits.

1. While observing the Voltage
numerics (Figure 1), press and hold
the Up Cursor button (A). The
Voltage numerics decode the
voltage levels (refer to Chapter 12,
Volts Control) as the cursor moves
vertically on the screen.

2. Release the Up Cursor button.

3. Turmn Autocenter on by pressing the
Autocenter button (B). The
horizontal cursor vertically
repositions to the data point
through which the vertical cursor is
passing.

4. Press and hold the Right Cursor
(C) button while observing the
screen. The numerics simultane-
ously decode the time and voltage
coordinates of each data point as
the crosshair traces the waveform.

5. Press the Live button (D).

6. Change the channel 1 Volts
control (E) to 12V (F) while
observing the display screen.
Increasing the Volts setting
decreases the displayed
waveform’s amplitude. Larger
Volts settings allow larger signals
to be displayed without exceeding
the screen’s limits when vertical
expansion is turned off.

7. Return the channel 1 Volts setting
to 6V.

8. Press the Hold Next button (G).

Voltage Numerics

00.00 V

Figure 1 - Voltage Numerics
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EXPANSION
BUTTONS

The Expansion buttons enable very
small areas of interest to be expanded
for closer inspections.

1. Position the vertical cursor
anywhere in the first half of the
display screen using the Left or
Right Cursor button (A or B).

2. Press the right side of the
Horizontal Expansion button (C)
several times while observing the
waveform. The vertical cursor and
the area immediately surrounding
the crosshair reposition to screen
horizontal center. The waveform
continues to expand horizontally
each time the button is pressed.

3. Press the top of the Vertical

Expansion button (D) several
times. The horizontal cursor and
the data points immediately
surrounding the cursor reposition
to screen vertical center. The
waveform continues to expand
vertically each time the button is
pressed.

. Press and hold the Right Cursor

button (B) while observing the
screen. The waveform passes
through the crosshair at screen
center. The numerics decode the
time and voltage of each data point
as they pass through the crosshair.

5. Release the Right Cursor button.

6. While observing the screen, press

the Up Cursor button (E), release it
and then press and release the
Right Cursor button (B).

Note: Pressing the Up or Down
Cursor buttons automatically turn
off the Autocenter mode.

The “screen” responds in the
direction of the Cursor button
being pressed.

Note: Think of the trace as being
stationary and the screen as being
movable when inspecting ex-
panded waveform displays.

. Press the center of the Vertical

Expansion button (D) and then the
center of the Horizontal Expansion
button (C) to turn expansion off.

Expansion

o ¢
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POSITION
CONTROL

The Position control is used to
vertically reposition a waveform on
the screen.

1. Rotate the Channel 1 Position
control (A) while observing the
waveform display. The waveform
moves vertically on the screen.

2. Return the waveform to the center
of the screen.

CHANNEL ON
BUTTON

Turning a channel on allows it to
display data stored in memory and
capture new data when a sweep is
triggered while in the Live mode.

Turning the channel off guards the
data stored in its memory. This data
remains intact, regardless of whether a
new sweep is triggered.

. Turn channel 1 off by pressing the

Channel 1 On button (B). The
channel 1 On LED and Live LED
turn off and the Hold Last LED
turns on. An "About" screen
appears because now all of the
channels are turned off.

. Press the Live button (C). Pressing

the Live button has no effect
because all of the channels are
turned off.

. Press the Channel 1 On button (B)

to turn channel 1 on again. The
channel 1 waveform reappears on
the screen.
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SAVE REF
BUTTON

The Save Ref button allows you to
compare a "live" waveform with a
“saved” waveform captured by the
same channel under identical condi-
tions.

1. Press the Channel 1 Save button
(A) to turn on the Save Ref mode.

2. Change the Seconds readout (B) to
10.0 uS. A second "live" wave-
form with twice the frequency of
the original "saved" waveform
appears on the screen.

SELECT BUTTON

The Select button allows you to select

which waveform will be decoded by
the numerics when multiple wave-
forms are displayed on the screen.

1. Note that the Channel Identifier
(Figure 1) towards the bottom
center of the screen reads "1" and
that the "live" signal appears
brighter on the screen. The
numerics are now decoding the
"live" waveform.

2. Press the Select button (C). Now
the Channel Identifier reads "1S"
and the "saved" waveform is
displayed brighter. The numerics
are now decoding the "saved"
waveform. The "1S" means that
the selected waveform was
captured by channel "1" and then
"S"aved in one-half of channel 1's
reference memory.

3. Press the Hold Next button (D).

Channel Identifier

1

Figure 1 - Channel Identifier

STORAGE
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AUTOCENTER
BUTTON

The Autocenter mode (along with the
display expansion modes) determines
the cursor functions.

Autocenter Off

Turning Autocenter off allows the
cursors to be independently positioned
on the screen when display expansion
is also turned off.

1. Press the Left Cursor button (A).
The vertical cursor moves across
the screen while the left numerics
decode the time coordinates.

2. Release the Left Cursor button and
press the Up Cursor button (B).
The horizontal cursor moves
vertically on the screen while the
right numerics decode voltage
values.

Autocenter On

Turning Autocenter on allows the
numerics to simultaneously decode
Time and Voltage values using only
the Left or Right Cursor button.

3. Turn Autocenter on by pressing the
Autocenter button (C). The
horizontal cursor (Figure 1)
"jumps" vertically to the data point
being decoded by the vertical
cursor and the Autocenter Marker
appears on the screen.

4. Press the Left Cursor button (A).
The crosshair (Figure 1) traces the
selected waveform and the
numerics simultaneously decode
the time and voltage values of each
data point as the waveform is
traced.

5. Apply a small amount of Horizon-
tal Expansion (D) and Vertical
Expansion (E). The crosshair and
waveform immediately surround-
ing the crosshair move to screen
center.

6. Press the Right Cursor button (F).
The selected waveform passes
through the crosshair at screen
center.

7. Press the center of the Horizontal
and Vertical Expansion buttons (D
and E) to turn expansion off.

Note: Remember that Autocenter
turns off automatically if you press the
Up or Down Cursor buttons.

Autocenter Marker

Crosshair is formed by the
Jjunction of the horizontal -
and vertical cursors when
Autocenter is turned on.

Figure 1 - The Crosshair and Auto-
center Marker
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XY /YT BUTTON

The XY/YT button allows you to
decide how data will be displayed on
the screen for inspections.

YT Display Mode

The YT mode displays waveforms as
voltage functions of time. You have
been using the YT display mode up to

XY Display Mode

The voltage values of one waveform
are plotted against the voltage values
of another when the XY display mode
is selected.

1. Press the XY/YT button (A). An
XY display selection screen

appears.

2. To display waveform 1 vs 1S,

. Apply a small amount of Horizon-

tal Expansion (E) and Vertical
Expansion (F).

. Press the Left Cursor button (G).

The waveform passes through the
crosshair locked at screen center.

. Press the center of the Horizontal

Expansion button (E) and Vertical
Expansion button (F) to turn
expansion off.

this point in the Tutorial. press the channel 1 On button (B),
then the channel 1 Save Ref button . Press the XY/YT button (A). The
(C) and then press the XY/YT two original waveforms are
button (A). The XY waveform displayed again in the YT mode.
display appears.
) . Press the Channel 1 Save Ref
3. Press the nght Cursor button (D). button (C). The Save Ref LED

The crosshair traces the wave- turns off and the "saved"” waveform
form becausc Autocen[er is still on. disappears from the screen.
The left numerics decode x-axis
voltages and the right numerics
decode the y-axis voltages.

Sore Index Execute AT/AV

% -

Rocat FA® yopu Prot

L v &
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THE AT/AV
BUTTON

The AT/AV mode allows you to make

comparative time and voltage meas-

urements between any two features of

the selected waveform and read the
values directly from the AT/AV
numerics.

1. Using the Left or Right Cursor

button, position the crosshair over

the first positive peak of the
displayed waveform.

2. Press the AT/AV button (A).

A second set of numerics and a
AT/AV marker (small crosshair)

3. Press the Right Cursor button.

The lower numerics continue to
decode time and voltage values
with reference to the original
T=0,V=0 coordinates. The AT and
AV numerics decode time and
voltage values with respect to the
AT=0,AV=0 coordinates.

. Continue pressing the Right Cursor

button until the crosshair is
positioned over the first valley of
the waveform.

The AV numerics now show the
peak-to-peak voltage and the AT
numerics show the time difference
between the two peaks.

. Press the AT/AV button (A) to turn

AT/AV Marker

AT=

0.00 mS
24.80 mS

New 0,0 origins
correspond to current
position of crosshair

AV= 0.00 mV
8240 mV

Figure 1 - Reset Numerics On

appear on the screen (Figure 1). the AT/AV mode off.
The AT/AV marker identifies the The AT/AV Marker and AT, AV
screen.
i :§:1
mos - = § v
O O @
e ok SES
®=° o
4 O » 7 { =
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Siore index  Execute  AT/AV o Autooenter Expunsien U Horiz Trigger Poskion = :.s., O
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STORAGE
BUTTONS

The Storage buttons (Live, Hold Next,
Hold Last) provide three modes of
signal acquisition.

The Live Button

New data is captured and displayed
each time a valid trigger initiates a
sweep and the channel(s) is turned on.

1. Set the Seconds readout (A) to
5.0 uS.

2. Press the Live button (B).

The waveform that was previously
stored in channel 1 is now replaced
with a new waveform. Note that
the Arm (D) and Trgd (E) LEDs
continue to flash on and off,
indicating that sweeps are continu-
ally being triggered.

The Hold Last Button

Press the Hold Last button to store
data captured during the last full
sweep. If a sweep is in progress
when the button is pressed, then the
data captured during this sweep will
be stored when the sweep is com-
pleted.

3. Set the Seconds readout to 2.0 mS.

4. While a sweep is in progress, press
the Hold Last button (C). Both the
Hold Last and the Live LEDs are
now illuminated.

The Live LED turns off at the end
of the sweep and the captured data
is stored in memory. Note that the
Arm (D) and Trgd (E) LEDs no
longer light, indicating the scope is
not armed and no new sweeps are
being triggered.

The Hold Next Button

Press the Hold Next button to store
data captured following the next valid
trigger. If a sweep is already in
progress when the button is pressed,
the sweep is allowed to finish and the
next valid trigger will initiate a final
sweep.

S. Set the Seconds readout to 1.0 mS.
6. Press the Hold Next button (F).

The Live and Hold Next LEDs
light. When a sweep is triggered,
the Hold Next LED turns off and
the Hold Last LED turns on while
the Live LED remains on.

The Live LED turns off at the end
of the sweep and the scope enters
into the Hold Last mode (Hold
Last LED on only). The Arm (D)
and Trgd (E) LEDs remain off.

7. Set the Seconds readout (A) to 2.0
mS.

8. Press the Live button (B). The
Arm (D) LED lights.

9. Wait for the Trgd LED (E) to light
and then press the Hold Next
button (E).

The Live and Hold Next LEDs
light. When the current sweep is
completed and the next sweep is
triggered, the Hold Next LED turns
off and the Hold Last LED turns on
(the Live LED remains on).

When this final sweep is com-
pleted, the Live LED tums off and
the scope enters into the Hold Last
mode. The Arm (D) and Trgd (E)
LEDs remain off.

Note: The Arm LED (D) lights
when the scope is armed and
waiting for a qualifying event to
trigger a sweep. The Trgd LED
(E) lights, along with the Arm
LED, while a sweep is currently in
progress.
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SWEEP REVIEW

The Index button (A) is a multifunc-
tion control. For now, only the
Sweep Review feature will be dis-
cussed.

This feature allows you to review a
historical record of data captured
during previous sweeps. You can treat
these waveforms the same as you have
done throughout this chapter, e.g.,
decode time and voltage values,
expand the waveform display, etc.

The number of sweeps that can be
reviewed is a function of the Sweep
Length Function (see Chapter 10 and
Chapter 17). Once the Sweep Review
memory is full, it discards the oldest
sweep to make room for the newest
sweep.

1. Press the top of the Index button
(A). Note that two fields of
information appear at the top of
the screen (Figure 1). You are
now viewing data captured during
the previous sweep.

2. Press the top of the Index button
several more times. Each time the
button is pressed, the sweep
review memory goes back in
time, thus displaying older and
older data.

Note: Some sweeps will have
identical waveforms if no changes
were made between sweeps.

Press the center of the Index
button. The system redisplays the
data captured during the most
current sweep (Figure 2).

Press the bottom of the Index
button several times. The sweep
review memory goes to the oldest
stored sweep and then moves
forward toward the present time
each time the button is pressed.

Press the center of the Index
button. The instrument returns to
the current acquisition display.

Note: Pressing and holding down
the top or bottom of the Index
button allows you to scan through
the sweep review memory. The
instrument will sound a "beep”
and pause momentarily when the
current archive has been reached.

Triggered on 07/24/89 at 1:32:05
Current archive 128 total

Figure 1

Triggered on 07/24/89 at 1:32:05
(# previous)

Figure 2
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AUTO/NORM
BUTTON

Sweeps can be triggered automati-
cally without any valid triggers or
triggered solely by valid triggers
input to the instrument.

Auto Triggering

Sweeps are triggered internally after a
short wait if a valid trigger is not
received. If a valid trigger is input
during this period, the instrument will
“lock” onto the trigger signal.

1. Press the trigger Auto/Norm
button (A) to select Auto trigger-
ing. The Auto LED lights.

2. Set the Time control (B) to 10 pS.
3. Press the Live button (C).

4. Press the trigger Level/Sens
button (D) until the Level LED
lights and then adjust the trigger
Level control (E) clockwise while
observing the screen. When
sweeps are triggered internally by
the instrument, the waveform will
become unstable if triggers are not
in sync with the input signal.

5. Adjust the trigger Level control
(E) counterclockwise until a
steady waveform display appears.
When the input signal qualifies as
a valid trigger, the trigger detec-
tion circuit locks onto the signal
and the resulting waveform
display once again becomes
stable.

Normal Triggering

Sweeps are generated solely by valid
triggers.

6. Press the trigger Auto/Norm button
(A). The Norm LED lights and
sweeps are now triggered solely by
valid triggers input to the channel 1
(+) input BNC.

7. Adjust the Level/Sens control (E)
clockwise until the Trgd LED (F)
remains off. The instrument no
longer sweeps because the input
signal does not qualify as a valid
trigger.

8. Adjust the Level/Sens control (E)
until sweeps are once again
triggered.

'STORAGE

— -—
Lve

Hold Last

: TRIGGER

“TIME
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SLOPE BUTTON

The trigger Slope button (A) deter-
mines whether increasing and/or
decreasing voltages qualify as valid
triggers. The direction of the trigger
slope marker's arrow head at the left
edge of the screen shows you which

slope has been selected (Figure 1).
= ¥= = Positive (+) Slope
—/~ T\ isselected.

F = Negative (-) Slope

_/_ _\_ is selected.

= ==

-/

= Dual (+/-) Slope
is selected.

Positive (+) Slope Triggering

Only increasing voltages qualify as
valid trigger sources when positive (+)
slope triggering is selected. Note that
the voltage begins to increase at the
left edge of the screen because
positive slope triggering is currently
being used to qualify triggers.

Negative (-) Slope Triggering

Only decreasing voltages qualify as
valid trigger sources when negative (-)
slope triggering is selected.

1. While observing the left edge of
the screen, press the trigger Slope
button (A) once. The LED above
the negative slope symbol lights
and the signal’s voltage is decreas-
ing as it begins at the left edge of
the screen.

Dual (+/-) Slope Triggering

Either increasing or decreasing
voltages qualify as valid trigger
sources.

2. Press the Slope button (A). Both
LEDs above the button are now
illuminated, indicating that dual
slope triggering is selected.

The display is unstable because the
triggers are repeating rapidly with
each slope of the waveform.

3. While observing the left edge of
the waveform, press the Hold Next
button (B) several times after each
sweep is completed. The wave-
form may start with either a
positive or negative slope.

4. Press the trigger Slope button (A).

The LED above the positive slope
symbol lights.

S TORA GE

r—— Trigger Slope Marker

H.H Lnlt

‘———B

:bhp 124

TIME
xy

r Positive Slope L Negative Slope E Dual Slope

Figure 1 - Slope Markers

Py
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SOURCE BUTTON

The trigger Source button is used to
select the origin of the triggering
signal.

Channel 1, 2, 3, or 4 Selected

Triggers are derived from signals
input to the channel 1, 2, 3, or 4
amplifier according to whichever LED
is illuminated on the front panel and
the number of channels installed.

A valid trigger input to the selected
channel will trigger sweeps on any
other channel(s) also turned on, even
if the "triggering” channel is turned
off.

Note: The 'OR' Triggering function
(Chapter 18) must have both Channel
1 and Channel 2 check marked to
observe the results in Step 4 on this

page.

Note: If you are using the compensa-
tion point as your signal source, skip
the procedures on this page. If you are
using a signal generator for your
signal source, then continue with the
steps on this page.

1. Press the Channel 2 On button (A).
The channel 2 trace is displayed
along with the channel 1 signal.

2. Connect the X1 probe to the
channel 2 (+) input BNC (B) and
compensation point (C) similar to
that as shown in Figure 1 on page
6-4.

3. Press the channel 2 Coupling
button (D) until the AC coupling
LED (E) lights.

4. Press the Live button (F). The sine
wave input to channel 1 and the
square wave input to channel 2 are
now displayed.

The instrument is deriving triggers
from the signal input to channel 1
because the "1" LED (G) above the
trigger Source button is illumi-
nated. Therefore, when a sweep is
triggered on channel 1, then a
sweep will also be triggered on
channel 2.

5. Press the Hold Next button (H).
6. Disconnect the probe from the

compensation point and channel 2
input BNC.

7. Press the channel 2 On button (A)
to turn channel 2 off.

8. Press the channel 2 Coupling
button (D) until the Gnd LED
lights.

External Triggering

The trigger signal must meet mini-
mum amplitude requirements when
the signal is applied to the EXT input
BNC.

A valid trigger input to the EXT input
BNC will initiate sweeps on any
channel(s) that is turned on.

B
]
e
ol .!.l S S T T
Pt
]
@)
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AUTO SET-UP
BUTTON

The Auto Set-up button is used to
automatically adjust the Volts, Time,
trigger Level and Sensitivity values to
the optimum settings for the signal
being input as the trigger source.

Note: The signal must be repetitive at
a frequency greater than 10 Hertz and
30 mVpp to use this feature.

1. Set the Channel 1 Volts readout for
30 volts.

2. Set the Time readout for 100n.

3. Adjust the Level/Sens control (A)
clockwise until the trigger Level
marker screen reaches the top edge
of the screen (Figure 1).

4. Press the Level/Sens button (B)
until the trigger Sens LED (C)
lights.

5. Adjust the Level/Sens control (A)
counterclockwise until the arrow
shaft reaches the bottom of the
screen (Figure 1).

6. Press the Live button (D). The
instrument is unable to trigger any
sweeps.

7. Press the Auto Set-up button (E).
After several sweeps, the instru-
ment will automatically adjust the
trigger Level and Sensitivity values
to the optimum values and readjust
the Volts setting for the maximum
full scale setting that will allow the
signal to be viewed without
exceeding the display limits and
the Time setting to display four or
five cycles.

Adjust the trigger Level — A

(step 3) until the arrow
reaches top edge of the
screen.

Adjust the trigger Sens
(step 5) until the arrow
shaft reaches the bottom
edge of the screen.

Figure 1

STORAGE
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Hold Last Live
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Time/Count
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THE MENU
BUTTON

1. Press the Menu button (A).

The individual functions resident in D E C
memory will not be described here.

However, use the following procedure '

to familiarize yourself with the

available functions. Eveouee

A menu appears on the screen.

2. Press the Down Cursor button (B)
several times while observing the
screen. A submenu of functions
appears on the right side of the
screen as each category on the left
side of the screen is highlighted.

3. Press the Right Cursor button (C).
The cursor moves to the right
column of functions.

4. Press the Down Cursor button (B).
The cursor moves down the list of
functions. During normal opera-
tions, you would press the Execute
button (D) after the desired
function has been selected. Some
functions will prompt you to enter
information. Refer to Chapter 14
in this manual for information on
this feature.

5. Press the Left Cursor button (E).
The cursor moves back to the left
column of categories.

6. Press the Menu button (A). The
waveform display returns.

08-28-91
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AUTO SET-UP
BUTTON

The Auto Set-up button is used to
automatically adjust the Volts, Time,
trigger Level and Sensitivity values to
the optimum settings for the signal
being input as the trigger source.

Note: The signal must be repetitive at
a frequency greater than 10 Hertz and
30 mVpp to use this feature.

1. Set the Channel 1 Volts readout for
30 volts.

2. Set the Time readout for 100n.

3. Adjust the Level/Sens control (A)
clockwise until the trigger Level
marker screen reaches the top edge
of the screen (Figure 1).

4. Press the Level/Sens button (B)
until the trigger Sens LED (C)
lights.

5. Adjust the Level/Sens control (A)
counterclockwise until the arrow
shaft reaches the bottom of the
screen (Figure 1).

6. Press the Live button (D). The
instrument is unable to trigger any
sweeps.

7. Press the Auto Set-up button (E).
After several sweeps, the instru-
ment will automatically adjust the
trigger Level and Sensisitivy
values to the optimum values and
readjust the Volts setting for the
maximum full scale setting that
will allow the signal to be viewed
without exceeding the display
limits and the Time setting to
display four or five cycles.

Adjust the trigger Level — X
(step 3) until the arrow
reaches top edge of the
screen.

Adjust the trigger Sens

(step 5) until the arrow
shaft reaches the bottom
edge of the screen.

Figure 1
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THE MENU
BUTTON

The individual functions resident in
memory will not be described here.
However, use the following procedure
to familiarize yourself with the
available functions.

O—f— =
O—f— O

D
_

1. Press the Menu button (A).
A menu appears on the screen.

2. Press the Down Cursor button (B)
several times while observing the
screen. A submenu of functions
appears on the right side of the
screen as each category on the left
side of the screen is highlighted.

3. Press the Right Cursor button (C).
The cursor moves to the right
column of functions.

4. Press the Down Cursor button (B).
The cursor moves down the list of
functions. During normal opera-
tions, you would press the Execute
button (D) after the desired
function has been selected. Some
functions will prompt you to enter
information. Refer to Chapter 14
in this manual for information on
this feature.

5. Press the Left Cursor button (E).
The cursor moves back to the left
column of categories.

6. Press the Menu button (A). The
waveform display returns.
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THE TRIGGER
STATUS BUTTON

The Trigger Status screen can be
viewed while in either the Live mode
or the Hold mode (Live LED off, Hold
Last LED on).

1. Press the Live button (A).

2. Press the Status button (B). The
status' of various front panel
controls appear on the Status
screen. These are the currents
settings being used to capture data.
You can record these values and
then reenter them later to quickly
setup the instrument for duplicate
acquisitions at a later time.

3. Press the Level/Sens button (C)
until the Level LED lights.

Note: This button is also used to
illuminate the Time/Count LED
which is a function of the Ad-
vanced Trigger features. These
features are discussed in Chapter
18.

4. Adjust the Trigger Level/Sens
control (D) while observing the
display. The new trigger Level
value appears on the screen.

5. Press the Level/Sens button (C)
until the Sens LED lights.

6. Adjust the Trigger Level/Sens
control (D) while observing the
display. The new trigger Sensitiv-
ity value appears on the screen.

7. Press the Status button (A). The
waveform display returns.

THE TRIGGER
VIEW BUTTON

The Trigger View screen displays pre-
trigger events on the first 20% of the
screen so you can see the events
leading up to the trigger point while
setting up the triggering parameters.
It also shows you the Upper/Lower
Trigger Levels and Trigger Sensitivity
values.

1. Press the View button (E). The
pretrigger display appears with the
trigger Level and Sensitivity values
displayed at the top of the screen.

2. Experiment with the various
triggering controls while noting
their effects on the displayed
signal.

3. Press the View button to return to
the normal waveform display.

L

THE HORIZ
TRIGGER POSI-
TION BUTTON

The Horizontal Trigger Position
button (F) allows you to select
delayed sweeps, pre-trigger or normal
trigger acquisitions. These triggering
modes are discussed in Chapter 13.
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Chapter 7

THE DISPLAY

SCREEN

YT Display Numerics 7-2
XY Display Numerics 7-2
Waveform 7-3
Vertical Cursor 7-3
Horizontal Cursor 7-3
Crosshair 7-3
Expansion Marker 7-4
Channel Identifier 7-4
Setup Trigger Marker 74
Data Trigger Marker 7-4
Positive Trigger Slope Marker 7-5
Negative Trigger Slope Marker 7-5
Dual Trigger Slope Marker 7-5
Trigger Level Marker 7-5
Trigger Sensitivity Marker 7-6
<« (Trigger Off Screen Marker) 7-6
View 7-6
To Cursors= 7-6
Autocenter Marker 7-7
Cursor Time Lock Marker 7-7
Dot-Join Marker 7-7
Trigger OR Marker 7-7
Advanced Trigger Markers 7-8
Advanced Trigger ARM & TRG Markers 7-9
. @
6 Previous 6/10/91| 15:43:15.2
& &
E~— "
t AT= 550.0uS AV= -2.44480 V
R 781.5uS 1 -1.22880 V

This chapter provides a general
overview of the basic screen elements
appearing on the display screen during
various modes of operation.

Note: These descriptions are only very
general summaries of the basic screen
elements. Additional information for
each of the screen elements and their
applications are fully described in the
chapters referenced above each of the
screens.
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7-2 Display Screen

6 Previous 6/10/91| 15:43:152 &
& O
F~—J}—~_"
T AT= 550.0 uS AV= 244480 V
R 781.5 uS -1.22880V

See Chapter 9 See Chapter 9 See Chapter 9 See Chapter 9
/ / —" N
AT= 550.0 uS AV=-244480 V AX= 1322mv AV=203.6 mV
781.5 uS -1.22880 V 781.5 uS J1.22880 V 102.0 mV 136.8 mV 102.0 mV 136.8 mV
YT MODE NUMERICS XY MODE NUMERICS

AT/AV Turned Off - The
left numerics decodes the
time coordinates and the
right numerics decodes the
voltage values of the
selected data point.

You can customize the
numerics with the User
Units function (see Chapter
19 for more information).

AT/AV Turned On - The
AT/AV marker (small
crosshair) locates the new
user-selected t=0,v=0
coordinates. The AT/AV
numerics decode values
with respect to this new
AT=0,AV=0 coordinate.

The lower numerics
continue to decode values
with respect to the original
t=0, v=0 origins.

AT/AV Turned Off - The
left numerics decodes the
X-axis' voltages and the
right numerics decodes the
Y-axis' voltages.

AT/AV Turned On - The
AT/AV marker (small
crosshair) locates the new
user-selected X=0,Y=0
coordinates. The AT/AV
numerics decode values
with respect to this new
AX=0,AY=0 coordinate.

The lower numerics
continue to decode values
with respect to the original
X=0, Y=0 origins.
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Display Screen 7-3
M . .
6 Previous 6/10/91| 15:43:15.2
F~—h—"
T AT=  550.0 uS AV= 244480 V
G 781.5 uS 1 -1.22880V
See Chapters 8, 10 See Chapter 9 See Chapter 9 See Chapter 9
WAVEFORM VERTICAL CURSOR HORIZONTAL CURSOR | CROSSHAIR
Displayed input signal Selects which data point Selects which data point Both cursors become
comprised of small dots will be decoded by the left will be decoded by the right | interactive when
referred to as "data points". numerics. numerics. Autocenter is turned on.

Each data point represents a
discrete digitized time and
voltage value of the analog
input signal.

You can select view the
discrete data points which
become visible with display
expansion applied, or
connect adjacent data
points with a line using the
Dot-Join function (pg. 7-7).

Horizontal expansion locks
the crosshair at screen
horizontal center.

Vertical expansion locks the
crosshair at screen vertical
center.

This allows the waveform
to be traced, thus providing
single-button selection of
data points for decoding by
the numerics.

Applying horizontal and
vertical expansion causes
the crosshair to lock at
screen center.
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7-4 Display Screen
M L] L]
6 Previous 6/10/91| 15:43:15.2
>~
T AT= 550.0 uS AV= -2.44480 V
G 781.5 uS 1 -1.22880V
See Chapter 9 See Chapter 9 See Chapter 13 See Chapter 13
o @
F~—/4a—~— 1
EXPANSION CHANNEL SETUP TRIGGER DATA TRIGGER
MARKER IDENTIFIER MARKER MARKER
The horizontal line repre- Identifies which channel An empty circle marks the A circle filled with a
sents one full sweep. The captured the waveform selected trigger time (t=0) crosshair marks the trigger
distance between the two selected for inspection. coordinate that will be used time (t=0) coordinate of the
brackets decreases as you The selected waveform for the next sweep. last sweep.
increase horizontal expan- shows brighter on the

sion. Increasing vertical
expansion causes the height
of the brackets to decrease.

screen. An "S" suffix
indicates that the waveform
is "saved" (e.g., 1S).
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Display Screen 7-5

. @
6 Previous 6/10/91| 15:43:15.2
F~—h
T AT= 550.0uS AV= -2.44480 V
G 781.5 uS -1.22880V
See Chapter 13 See Chapter 13 See Chapter 13 See Chapter 13
<t——Trigger Level
POSITIVE TRIGGER NEGATIVE TRIGGER DUAL TRIGGER TRIGGER LEVEL
SLOPE MARKER SLOPE MARKER SLOPE MARKER MARKER
Only increasing voltages Only decreasing voltages Either increasing or The tip of the arrow shows
qualify as valid triggers. qualify as valid triggers. decreasing voltages qualify the selected trigger level
as valid triggers. across which the signal

must cross to qualify as a
valid trigger.
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7-6 Display Screen
. @
6 Previous 6/10/91| 15:43:15.2
F~—J—~"
TR AT= 550.0 uS AV= 244480 V
G 781.5uS 1 -1.22880V
See Chapter 13 See Chapter 13 See Chapter 13 See Chapter 13
saa - | i |LVREE | X CURSOR = 22.40mS
Trigger Sensitivity 4_ $
VIEW
TRIGGER SENSITIV- DELAYED SWEEP VIEW ) TO CURSOR=
ITY MARKER MARKER
VIEW appears when the O To Cursor= appears
The distance between the < appears at the left edge View Mode is turned on. when in the Hold Last

top and bottom of the
marker indicates the trigger
sensitivity through which
the triggering signal must
pass to qualify as a valid
trigger.

of the screen when Delayed
Sweeps are being used to
capture data or when
horizontal expansion has
forced the trigger point off
screen. The vertical
position of the arrow on the
screen marks the digital
zero level reference. The
Data Trigger Marker
disappears from the screen
when this symbol appears.

The View mode allows you
to quickly view pre-trigger
data leading up to the
trigger and experiment with
new trigger point (1=0)
positions without affecting
the original t=0 position.

The trigger Upper Level,
Sensitivity, and Lower
Level values appear at the
top of the screen.

mode and you are setting
up for a Delayed sweep or a
Mid Trigger sweep
acquisition. It displays the
current time between the
position of the vertical
cursor and the Setup
Trigger Marker.
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Display Screen 7-7
s . .
6 Previous 6/10/91| 15:43:15.2
e~
T AT= 550.0 uS AV= -244480 V
G 781.5 uS 1 -1.22880 V
See Chapter 9 See Chapter 19 See Chapter 20 See Chapter 19

. & A o
AUTOCENTER CURSOR TIME LOCK DOT-JOIN MARKER TRIGGER OR
MARKER MARKER MARKER

The Dot-Join Marker
The Autocenter Marker A lock appears on the appears when you turn on The word OR appears when
appears at the top right of screen when the Cursor the Dot-Join function. Dot- | two or more channels (and/
the screen when Autocenter | Time Lock function Join is used to connect or External input BNC)
is turned on. (accessed via the Menu adjacent data points with have been 'ORed' together
button) is turned on. This line segments to enhance as trigger sources. A valid
Note: Pressing the Up or function allows the your ability to view trigger input to any of the
Down Cursor buttons instrument to maintain a expanded waveforms while ORed input BNCs will
automatically turns off the constant time interval in the Hold Last mode trigger a sweep on all
Autocenter mode. between the trigger and the (Live LED off, Hold Last channels included in the
position of the vertical LED on). OR configuration.

cursor when either the
Sweep Length or Time
setting is changed.
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7-8 I Display Screen

. I n
e A
on nth n= 2
CH1 CHR CH2
ARM
R
G 781.5 uS -1.22880V
See Chapter 18 See Chapter 18 See Chapter 18 See Chapter 18
m’m:" ﬁ‘? . 999.20 US :’r’:’: ﬁ. 1= 990.20uS ::"',"’l Br B 1= 1.00000 mS ::?: (':{v x'& ne 2
GLITCH DROP OUT HOLD OFF n EVENT
TRIGGERING MARKER | TRIGGERING MARKER | TRIGGERING MARKER | TRIGGERING MARKER
An Advanced Trigger An Advanced Trigger An Advanced Trigger An Advanced Trigger
function. Requires two function. Requires two function. Requires two function. A sweep is
qualified events to trigger a qualified events to trigger a qualified events. The first triggered when the number

sweep. The first event starts
a user-defined timer. A
sweep is triggered if the
second event occurs before
the timer times out.

sweep. The first event starts
a user-defined timer. A
sweep is triggered if the
timer times out before the
second event occurs.

event starts a user-defined
timer. All qualified events
are ignored while the timer
is timing. A sweep is
triggered by the first valid
event to occur after the
timer times out.

of qualified events equals a
user-defined counter.
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Display Screen

7-9

. @
6 Previous 6/10/91| 15:43:15.2
F~—
R
G 781.5uS 1 -1.22880V
See Chapter 18 See Chapter 18
A T
% %
ADVANCED TRIGGER ADVANCED TRIGGER
ARM MARKER TRG MARKER
The front panel trigger The front panel trigger
controls are set for adjust- controls are set for adjust-
ing the Advanced Trigger ing the Advanced Trigger
function's ARM signal. function’s TRG signal.
Press the trigger Source Press the trigger Source
button to select the TRG button to select the ARM
signal. signal.
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Chapter 8
THE STORAGE

CONTROLS

Live Button

Hold Last Button

Hold Next Button

The Hold Mode

* Clearing the Status Line

Aborting a Long Sweep

Guarding Stored Data

The Sweep Review Memory

8-3

8-5

8-6
8-6

8-6

8-7

This chapter describes the controls and
procedures that allow the instrument
to capture live signals for display and
store the digitized data in memory.

It also describes the Sweep Review
Memory feature. Also see Chapter
17.

STORAGE
Hold Last Live Hold Next

01-16-91
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Storage Controls

| 83

THE LIVE
BUTTON

Press the Live button (Live Mode) to
capture data each time a new sweep is
triggered. The captured data is
displayed on the screen at the end of
each sweep and the data captured
during the previous sweep is stored in
the Sweep Review memory.

Note: The Sweep Review memory
allows you to review data captured
during the x-number of previous
sweeps. The maximum number of
sweeps that can be stored in the Sweep
Review memory depends on the
number of data points per sweep
entered via the Sweep Length func-
tion. See page 8-7 in this chapter for
additional information about Sweep
Review.

You must turn on each channel that
will be used to capture data. For
example, if channels 1, 2 and 4 are
turned on and channel 3 is turned off
when a valid trigger is received, then
only channels 1, 2 and 4 will capture
new data.

Note: If the Live button is accidently
pressed, thus arming the system, you
can disarm it again if you press the
Hold Last button before a sweep is
triggered.

Important: Sweeps are aborted if the
TIME/DIV setting is changed, or the
Live, Auto Set-up, View, Channel
ON/OFF, Store, Recall, Menu or Plot
buttons are pressed (Figure 2). Any
data captured before you abort the
sweep is stored in the Sweep Review
Memory.

Live Pressed
trigger trigger trigger trigger
sweep 1 sweep 2 sweep 3
Trigger ignored Data captured  Data captured  Data captured

Figure 1 - The Live button was pressed, thus arming the instrument to start
a sweep each time a valid trigger is received.

Auto Setup —|
View —
]
Store Plot Time
> 4l
ST T (] S
© - O ..
T UE 3 K 3 J
\ N\
Recall Menu

Figure 2 - Operate any of the indicated front panel controls to abort a

sweep in progress.
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THE HOLD LAST
BUTTON

How the Hold Last Mode operates
depends upon whether a sweep is in
progress when you press the Hold Last
button.

Sweep in Progress

Pressing the Hold Last button during a
sweep:

1. Allows the current sweep to
complete and then stores the newly
captured data.

2. Prevents any new sweeps from
being triggered.

Between Sweeps

Pressing the Hold Last button when
the instrument is between sweeps:

1. Stores the data captured during the
previous sweep.

2. Prevents any new sweeps from
being triggered.

Hold Last pressed
Live Pressed during sweep 2
trigger trigger trigger
sweep 1 sweep 2
Data captured Data captured Trigger ignored

Figure 1 - Hold Last was pressed during the second sweep. The second
sweep is allowed to complete and the captured data remains displayed on
the screen.

Hold Last pressed
Live Pressed between sweeps
trigger trigger trigger
sweep 1 sweep 2
Data captured Data captured Trigger ignored

Figure 2 - Hold Last was pressed between sweeps. Data captured during
second sweep remains displayed on the screen.

01-16-91



THE HOLD NEXT
BUTTON

The Hold Next button arms the Hold
Next Mode which allows the instru-
ment to initiate a sweep when the next
valid trigger occurs. When this final
sweep is completed, the captured data
remains displayed on the screen and
the instrument is disarmed from taking
any more sweeps.

Figures 1, 2 and 3 show that regard-
less of the instrument's state, pressing
the Hold Next button arms the
instrument to recognize only one more
valid trigger. Once the final sweep is
completed, the instrument is disarmed.

Storage Controls I 8-5

Hold Next pressed
Live Pressed during sweep 1
trigger trigger trigger
sweep 1 sweep 2
Data captured Data captured Trigger ignored

Figure 1 - Hold Next was pressed during the first sweep while in the Live
mode. The first sweep was completed and the next valid trigger was
allowed to trigger the second sweep. Data captured during the second
sweep remains displayed on the screen.

Hold Next pressed
Live Pressed between sweeps
trigger trigger trigger
sweep 1 sweep 2
Data captured Data captured Trigger ignored

Figure 2 - Hold Next was pressed between sweeps while in the Live mode.
The next valid trigger was allowed to trigger the second sweep. Data
captured during the second sweep remains displayed on the screen.

Hold Next pressed
to arm the system
trigger trigger trigger
sweep 1
Trigger ignored Data captured Trigger ignored

Figure 3 - Hold Next was pressed while in the Hold Mode (Hold Last LED
on, Live LED off). Data captured during sweep 1 remains displayed on the
screen.
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THE HOLD MODE

The term Hold Mode is used through-
out this manual to designate that the
Hold Last LED is on and the Live
LED is off. Sweeps cannot be
triggered while the instrument is in the
Hold Mode.

Clearing the Status Line

Pressing the Hold Last button while in
the Hold Mode clears the Status Line
at the top of the screen (Figure 1).
The Status Line is used to display
information, results and error mes-
sages.

Status Line|Appears Here -

.

242.(J uS 2 1.34400 V

Figure 1 - The Status Line appears
at the top of the screen.

e
ABORTING A

LONG SWEEP

The Abort Mode stops a long sweep
when a full sweep is not required.

Important: Aborted sweeps can
consist of both old and new data.

To Abort a Long Sweep:

1. Press and hold the Hold Last
button.

2. Press and release the Live button.
3. Release the Hold Last button.

The instrument is now in the Hold
Mode (Hold Last LED on, Live
LED off). Data captured during
the aborted sweep is displayed
along with data captured during the
previous sweep.

e ——— Y
GUARDING

STORED DATA

Important: Data stored in memory is
lost if any of the conditions below
occur. Therefore, it is advisable to
immediately store important data on
disk as soon as possible to avoid
accidental loss.

Data stored in memory is replaced if
any of these events occur -

a. The Live or Hold Next buttons are
pressed and a new sweep is
triggered.

Note: Data captured during the
previous sweep will remain stored
in the Sweep Review memory, but
the oldest sweep that was stored in
the memory will be discarded if the
memory was full. See page 8-7,
Sweep Review Memory.

b. An executed Menu function stores
its results to the selected memory
section.

For example, the original waveform
stored in channel 2 will be lost if
the ADD function is used to add
channel 1 to channel 2 and the
result is stored in channel 2.

c. Power is removed from the
instrument.
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SWEEP REVIEW
MEMORY

The Sweep Review memory maintains
an archive of past sweeps from which
you can select for display. The
number of sweeps you can store in the
Sweep Review memory depends on
the number of data points entered for
the Sweep Length function (Chapter
17) and whether Save Referenced
waveforms are being stored.

Note: The instrument must be in the
Hold Mode (Hold Last LED on, Live
LED off).

Entering the Sweep Review
Mode

To review previously captured
sweeps, press the top or bottom of the
Index button.

Note: You can scan through the
Sweep Review memory by holding in
the Index button. The Sweep Review
memory will continually wrap-around
until you release the button. A beep
will sound and the system will pause
each time the "current” sweep display
is reached.

Data captured during the previous
sweeps will appear on the screen. The
Status Line at the top of the screen
shows which sweep is being viewed,
the maximum number of sweeps that
can be stored in the Sweep Review
memory, and the date and time the
sweep was captured.

Up to eight waveforms (sweeps) can
be recalled by using all four channels
and their Save Ref buttons if the
instrument is configured with four
channels. To view the most recent
sweep in the archive, press the center
of the Index button.

See the examplés on the next page.

45 Archivey 6/1091 15:43:152

242.0uS 2 1.34400 V

Figure 1 - The center of the Index
button was pressed once while in
the Hold Mode (Hold Last LED on,
Live LED off) to display the data
captured during the most current
sweep. There are currently 45
archived sweeps in storage.

6 Previous | 6/10/91 15:43:152

S "/

242.0uS 2

360 mV

Figure 2 - The (-) side of the Index
button was pressed and held until
the seventh sweep (6 previous)
appeared on the screen.
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How Sweep Review Works

The Sweep Review memory is
comprised of x-number of memory
allocations which are used to archive
sweeps. The maximum number
allowed is determined by the number
of data points assigned for the Sweep
Length function (Chapter 17) and
whether Save Referenced waveforms
are allowed.

As each new sweep is triggered by a
valid trigger, the previous sweep is
inserted into the string of archived
sweeps. Eventually, the Sweep
Review memory is filled and will have
to begin discarding the oldest sweep to
make room for each newer sweep

(Figure 5).

The Index button allows you to select
any archived sweep for display on the
screen.

IMPORTANT: If you recall a
waveform from a storage media (e.g.,
floppy disk, hard drive, etc.) while in
the Sweep Review memory mode, the
data stored in the current sweep
location will be replaced. For ex-
ample, if you are viewing sweep
location 10 and recall a waveform,
then the data stored in sweep location
10 will be discarded and replaced with
the newly recalled waveform.

oldest <€ Sweep Review Memory Is Empty newest | Display

LITITTTTTTTITT e

14 2

1st Sweep

Figure 1 - For this example, assume that 13 sweeps can be archived and the
Sweep Review Memory is empty. The following figures will track the first
sweep (represented by the black box above) as each new sweep is triggered.

oldest - newest | Display

.%IIIIIIIJIII!«-

Figure 2 - The second sweep was triggered which caused the first sweep to
move into Sweep Review memory location 2.

2nd Sweep

oldest newest
LILITTTTTTT M«
14 2 3rd Sweep

Figure 3 - The third sweep was triggered which moved the first sweep into
memory location 3 and the second sweep into memory location 2.

oldest < Sweep ReVIew Memory Is Full

newest | Display
14th Sweep

Figure 4 - After fourteen sweeps, all thirteen memory locations (2 - 14)
contain data and the instrument is waiting for the 15th sweep.

14 ‘ — 2

oldest <€ Sweep Review Memory Is Full newest | Display

B« [ TTIITITTENe«

discarded 14 2 15th Sweep

Figure 5 - The 15th sweep was triggered. This forced the memory to
discard the first sweep (black box) to make room for the 14th sweep.
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SWEEP REVIEW
MEMORY

The Sweep Review memory maintains
an archive of past sweeps from which
you can select for display. The
number of sweeps you can store in the
Sweep Review memory depends on
the number of data points entered for
the Sweep Length function (Chapter
17) and whether Save Referenced
waveforms are being stored.

Note: The instrument must be in the
Hold Mode (Hold Last LED on, Live
LED off).

Entering the Sweep Review
Mode

To review previously captured
sweeps, press the left or right side of
the Index button.

Note: You can scan through the
Sweep Review memory by holding in
the Index button. The Sweep Review
memory will continually wrap-around
until you release the button. A beep
will sound and the system will pause
each time the "current” sweep display
is reached.

Data captured during the previous
sweeps will appear on the screen. The
Status Line at the top of the screen
shows which sweep is being viewed,
the maximum number of sweeps that
can be stored in the Sweep Review
memory, and the date and time the
sweep was captured.

Up to eight waveforms (sweeps) can
be recalled by using all four channels
and their Save Ref buttons if the
instrument is configured with four
channels. To view the most recent
sweep in the archive, press the center
of the Index button.

See the examples on the next page.

45 Archivey 6/1091 15:43:152 ®

242.0uS 2 1.34400 V

Figure 1 - The center of the Index
button was pressed once while in
the Hold Mode (Hold Last LED on,
Live LED off) to display the data
captured during the most current
sweep. There are currently 45
archived sweeps in storage.

6 Previous | 6/1091 15:43:152 ®

i /

¢ \]
242.0uS 2 360 mV

Figure 2 - The (-) side of the Index
button was pressed and held until
the seventh sweep (6 previous)
appeared on the screen.
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How Sweep Review Works

The Sweep Review memory is
comprised of x-number of memory
allocations which are used to archive
sweeps. The maximum number
allowed is determined by the number
of data points assigned for the Sweep
Length function (Chapter 17) and
whether Save Referenced waveforms
are allowed.

As each new sweep is triggered by a
valid trigger, the previous sweep is
inserted into the string of archived
sweeps. Eventually, the Sweep
Review memory is filled and will have
to begin discarding the oldest sweep to
make room for each newer sweep
(Figure 5).

The Index button allows you to select
any archived sweep for display on the
screen.

IMPORTANT: If you recall a
waveform from a storage media (e.g.,
floppy disk, hard drive, etc.) while in
the Sweep Review memory mode, the
data stored in the current sweep
location will be replaced. For ex-
ample, if you are viewing sweep
location 10 and recall a waveform,
then the data stored in sweep location
10 will be discarded and replaced with
the newly recalled waveform.

oldest < Sweep Review Memory Is Empty S

CL LTI T T T T T T T T e i

2 1st Sweep

Figure 1 - For this example, assume that 13 sweeps can be archived and the
Sweep Review Memory is empty. The following figures will track the first
sweep (represented by the black box above) as each new sweep is triggered.

]
oldest - newest | Display
LLTTTTTTITTT T e
14 2 2nd Sweep

Figure 2 - The second sweep was triggered which caused the first sweep to
move into Sweep Review memory location 2.

oldest = newest
LITTTTTTTT T e
14 2 3rd Sweep

Figure 3 - The third sweep was triggered which moved the first sweep into
memory location 3 and the second sweep into memory location 2.

NN

newest | Display

oldest «—>eep Review Memory Is Full

14 2 14th Sweep

Figure 4 - After fourteen sweeps, all thirteen memory locations (2 - 14)
contain data and the instrument is waiting for the 15th sweep.

oldest <« >¥eep Review Memory Is Full

g
15th Sweep

)

Figure 5 - The 15th sweep was triggered. This forced the memory to
discard the first sweep (black box) to make room for the 14th sweep.

discarded 14
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Chapter 9
THE DISPLAY

CONTROLS

This chapter describes the front panel

Up/Down Cursor Buttons 9-3 controls which allow you to select

Selecting the Cursor Speed & Wrapping-Around the Cursors 9-6 data for inspection and expand the
displayed data f ! i -

Left/Right Cursor Buttons 9.4 fion Y€ Gata for even closer inspec

Selecting the Cursor Speed & Wrapping-Around the Cursors 9-6 )

Introduction to Display Expansion 9.7 It also describes how you can quickly

Setting the Expansion Defaults 9-7 perform comparative measurements

More About the Expansion Marker 99 between any two data points on the

Inspecting Expanded Waveforms 9-10 selected waveform by assigning one
data point as a new t=0,v=0 origin.

Horizontal Expansion Button 9-11

Setting/Recalling the Expansion Defaults 9-13

Vertical Expansion Button 9-12

Setting/Recalling the Expansion Defaults 9-13

Autocenter Button 9-14

Moving the Cursors Independently of Each Other 9-15

Tracing the Waveform with the Crosshair 9-15

Moving the Waveform Through Screen Center 9-15

Select Button 9-16

Selecting a Different Waveform for Inspection 9-16

The Channel Identifier 9-16

AT/AV Button 9-17

The AT/AV Marker and Numerics 9-17

Selecting New Origins 9-17

Measuring AT/AV Values 9-17

Setting the AT/AV Default 9-17

PN Auto Center Expensien ’

° o

] .

B

\2\ | \ \\
9-17 9-3,4 9-14 9-16 9-7,11,12,13
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The Display Controls 9-3
¢ : hd
UP/DOWN CUR- With Vertical Expansion . L
SOR BUTTONS | APPied KK
Pressing the Up or Down Cursor B !
button moves the waveform vertically I
The U wn Cursor Movement ) - :
buttongla]i: multifunctional on the screen (Figure 5). The horizon-
) tal cursor locks at screen center when '
Moving the Horizontal Vertical Expansion is applied. 2045mS 1 128000V
Cursor Note: Think of the waveform as

The horizontal cursor moves vertically
on the screen when either the Up or
Down Cursor buttons are pressed
(Figure 1).

Note: Autocenter turns off automati-
cally when the Up or Down Cursor
buttons are pressed.

Locating the Zero Volts
Reference

Pressing both the Up and Down
Cursor buttons simultaneously moves
the horizontal cursor to the zero volts
level on the screen (Figure 2).

Selecting the Next Peak

Pressing the Up Cursor button and
either the Left or Right Cursor button
simultaneously moves the crosshair to
the next peak (Figure 3). See Note 1
below.

Selecting the Next Valley ;

Pressing the Down Cursor button and

either the Left or Right Cursor button

simultaneously moves the crosshair to
the next valley (Figure 4). Sec Note 1
below.

Note 1: The instrument must be in the
HOLD mode (Hold Last LED on, Live
LED off). Next Peak/Next Valley is
only accurate with continuously
sloping waveforms (e.g., sine waves,
triangle waves). If the data does not
continue to slope through the func-
tion's window, it selects a local peak
or valley value.

stationary and the display screen as
movable when expansion is turned on.
The screen's "viewing window" will
then appear to move in the same
direction selected via the cursor
buttons.

Figure 3 - The crosshair locates the
next peak when the Right and Up
Cursor buttons are pressed simultane-
ously.

ST AN

2.350 mS 1

-1.30560 vV

Figure 1 - Horizontal Cursor moves
vertically when the Up or Down
Cursor button is pressed.

Figure 4 - The crosshair locates the
next valley when the Right and Down
Cursor buttons are pressed simultane-
ously.

242.0 uS 2 0.0 uV

Figure 2 - The Horizontal Cursor
moves to the zero volts level when the
Up-and Down Cursor buttons are
pressed simultaneously.

-136.75 mV

Figure 5 - The display screen "moves
down" (the waveform appears to move
up) when Vertical Expansion is turned
on and the Down Cursor button is
pressed.
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LEFT/RIGHT
CURSOR
BUTTONS

The Left/Right Cursor Movement
buttons are multifunctional.

Moving the Vertical Cursor

The vertical cursor moves across the
screen when either the Left or Right
Cursor buttons are pressed (Figure 1).

Locating Zero Time

Pressing both the Left and Right
Cursor buttons simultaneously moves
the vertical cursor to the trigger time
(t=0) origin on the screen (Figure 2).

If in the Delayed Sweep mode,
simultaneously pressing the Left and
Right Cursor buttons will move the
vertical cursor to the left edge of the
screen.

Tracing the Waveform with
the Crosshair

The crosshair traces the selected
waveform if the Left or Right Cursor
buttons are pressed when Autocenter
is turned on and both Horizontal and
Vertical Expansions are turned off
(Figure 3). The left and right numer-
ics simultaneously decode the data
point values selected by the crosshair
as it traces the waveform.

Horizontal Expansion and
Autocenter On, Vertical
Expansion Off

Pressing the Left or Right Cursor
button moves the waveform horizon-
tally on the screen. The vertical
cursor locks at screen center and the
horizontal cursor tracks each data
point as it crosses the vertical cursor
(Figure 4). The left and right numer-
ics decode the values of each data
point as it crosses the vertical cursor.

Horizontal & Vertical Expan-
sions On, Autocenter On

The waveform passes through the
crosshair locked at screen center when
the Left or Right Cursor buttons are
pressed when Horizontal and Vertical
Expansions are turned on and Auto-
center is turned on (Figure 5). This
allows you to bring expanded portions
of the waveform back into view for
inspection. The numerics decode the
values of each data point is they pass
through the crosshair.

Note: Think of the waveform as being
stationary and the display screen as
being movable when expansion is
turned on. The screen "viewing
window" will then appear to move in
the same direction selected via the
cursor buttons.

Selecting the Next Peak

Pressing the Up Cursor button and
either the Left or Right Cursor button
simultaneously moves the crosshair to
the next peak (Figure 6). See Note 1
below.

Selecting the Next Valley

Pressing the Down Cursor button and

either the Left or Right Cursor button

simultaneously moves the crosshair to
the next valley (Figure 7). See Note 1
below.

Note 1: The Next Peak/Next Valley
features are functional only while in
the HOLD mode. In addition, it is
only accurate with continuously
sloping waveforms (e.g., sine waves,
triangle waves). If the data does not
continue to slope through the func-
tion’s window, it selects a local peak
or valley value.
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Figure 1 - The Vertical Cursor moves
across the screen when the Left or
Right Cursor button is pressed.

Figure 4 - The waveform moves
across the screen when the Left or
Right Cursor button is pressed.
Horizontal Expansion and Autocenter
must be tumed on (Vertical Expansion
must be off).

The Display Controls 9-5
- ; -
VRS B » ) e
L Pans \\ P 4 % &/\
r \ > s Pt
e i ro i
T |
1.048ms 1 1.026 V 2045ms 1 i 1.28000 V

Figure 6 - The crosshair locates the
next peak when the Right and Up
Cursor buttons are pressed simultane-
ously.

0.0uS 2 89.84 uV

242.0 uS 2

-136.75 mV

i

x ...... f > ‘\...-f \\}

-1.30560 V¥

Figure 2 - The Horizontal Cursor
moves to the trigger time (t=0) origin
when the Left and Right Cursor
buttons are pressed simultaneously.

929.0 uS 1 -307.20 mV

Figure 3 - The crosshair (formed by
the two cursors) traces the waveform
when the Left or Right Cursor button
is pressed. Autocenter must be turned
on and both Display Expansions must
be turned off.

Figure 5 - The waveform passes
through the crosshair locked at screen
center when Horizontal Expansion,
Vertical Expansion and Autocenter are
all turned on and the Left or Right
Cursor button is pressed.

Figure 7 - The crosshair locates the
next valley when the Right and Down
Cursor buttons are pressed simultane-
ously.
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9-6 | The Display Controls

Wrapping-Around Cursors

‘When the cursor reaches the screen’s
horizontal limit (or vertical limit), it
can be quickly moved to the opposite
edge of the screen by releasing and the
pressing the cursor button again.

Note: This also works for expanded
waveform displays for moving the
expanded waveform to the other edge
of the screen.

EXAMPLE

Figure 1: The Left Cursor button was
pressed and held until the vertical
cursor stopped at the extreme left edge
of the display screen.

Figure 2: After releasing the button
and then pressing it again, the vertical
cursor reappeared at the extreme right
edge of the screen.

Selecting the Cursor Speed

The cursors can be stepped one data
point (voltage level) at a time or
moved in any one of several continu-
ous speeds. If Autocenter is turned
on, the crosshair will trace the selected
waveform when the Left/Right Cursor
buttons are pressed.

Note: This also works for expanded
waveform displays to move the
expanded waveform about the screen
at faster rate of movements.

* Stepping the Cursors
Momentarily press the cursor
buttons to move the vertical cursor
one data point at a time (or horizon-
tal cursor one voltage level at a
time).

¢ Continuous Cursor Movement
Press and hold the cursor button to
move the selected cursor at a slow
rate of movement.

To increase the rate of movement to
the next level:

1. Release the cursor button.

2. Immediately press and hold the
cursor button again.

Repeat the above two steps to
increase rate of movement to the
next higher level.

* Returning Cursors to the Slow
Rate of Movement
The slowest rate of movement
returns after the cursor button is
released for at least 1/2 second.

Figure 1 - The vertical cursor
stopped at extreme left edge of
the screen while the Left Cursor
button was being pressed.

T

Figure 2 - The vertical cursor
reappeared at the right edge of
the screen after releasing and
then pressing the Left Cursor
button.
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INTRODUCTION
TO DISPLAY
EXPANSION

Display expansion is used to enhance
your ability to see small deviations on
the signal. The actual display expan-
sion buttons are described later in this
chapter. This section of the chapter
will help you to become familiar with
the basics of display expansion.

Note: Figure 1 identifies various
screen elements used during the
display expansion discussions on the
following pages.

Horizontal Expansion

Use horizontal expansion to enlarge
features along the x-axis for closer
inspections. Move the vertical cursor
over the data point you wish to be the
center of interest when horizontal
expansion is applied.

See Figures 2 and 3 on the next page.

Vertical Expansion

Use vertical expansion to enlarge
features along the y-axis for closer
inspection. Move the horizontal
cursor over the data point(s) you wish
to be the center of interest when
vertical expansion is applied.

See Figures 4 and 5 on the next page.

Horizontal & Vertical
Expansion

Combine horizontal and vertical
expansion to enlarge small features
along both axes.

See Figures 6 and 7 on the next page.

Horizontal Cursor

Crosshair Vertical Cursor
N
‘.
\ ’_\_f—f—-—l-/_

\

Off-screen Trigger Marker

Expansion Marker

Expansion Brackets

Figure 1 - Review of screen elements used during this discussion.

Setting the Expansion
Defaults

You can set a default for pre-selected
display expansion factors each time
power is applied to the instrument.

This feature is handy when you are
consistently capturing signals with
very small deviations, thus allowing
you to easily observe the captured data
without having to adjust the display
expansion factors each time you
power up the instrument.

1. Select the desired amount of
horizontal expansion and then
press and hold the center of the
Horizontal Expansion button. The
waveform will disappear momen-
tarily; when it reappears, release
the button.

2. Select the desired amount of
vertical expansion and then press
and hold the center of the Vertical
Expansion button. The waveform
will disappear momentarily; when
it reappears, release the button.

The instrument will now default to the
expansion factors you have selected
each time power is applied to the
instrument.
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Horizontal Expansion Only

Vertical Expansion Only

Horizontal & Vertical
Expansion Combined

—

—

—

PN

PN

PN

Figure 2 - Autocenter was turned on
and the crosshair was positioned over
the area of interest on the unexpanded
waveform.

Figure 4 - Autocenter was turned on
and the crosshair was positioned over
the area of interest on the unexpanded
waveform.

Figure 6 - Autocenter was turned on
and the crosshair was positioned over
the area of interest on the unexpanded
waveform.

L -

—~—— 1

K

&

o~ ———

Figure 3 - The right side of the
Horizontal Expansion button was
pressed several times. This caused the
vertical cursor and the area of interest
to move to screen horizontal center
while the area of interest expanded
about the vertical cursor.

The expansion indicator at the bottom
of the screen shows you which portion
of the waveform is being viewed. The
distance between the two brackets
decreases as horizontal expansion is
increased.

The Data Trigger Marker -$— in
Figure 2 was replaced by the small
arrow at the left edge of the screen
because the trigger point (t=0) was
forced off the left edge of the screen.
The vertical location of the arrow still
locates the zero volts level.

Figure 5 - The top of the Vertical

" Expansion button was pressed several

times. This caused the horizontal
cursor and area of interest to move to
screen vertical center while the area of
interest expanded about the horizontal
cursor.

The expansion indicator at the bottom
of the screen now shows you which
portion of the waveform is being
viewed. The height of the two
brackets decrease as vertical expan-
sion is increased.

The Data Trigger Marker remains
displayed on the screen because the
trigger point (t=0) is still located at the
left edge of the screen.

Figure 7 - Both Horizontal and
Vertical Expansion were applied.
This caused the crosshair (formed by
the two cursors) and the area of
interest surrounding the crosshair to
move to screen center.

The expansion indicator at the bottom
of the screen now shows which
portion of the expanded waveform is
being viewed.

Since Horizontal Expansion forced the
Data Trigger Marker -éb- off the left
edge of the screen, the marker was
replaced by the small arrow at the left
edge of the screen. The vertical
location of the arrow continues to
locate the zero volts level.
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More about the Expansion
Marker

The Expansion Marker is composed of
a sweep line and two brackets. The
marker appears at the bottom of the
screen when expansion is applied.

* The Sweep Line
The sweep line represents one full
sweep (Figure 1). After capturing a
signal , the sweep line will change to
a representation of the captured
waveform as illustrated in Figure 3.

Sweep Line

—
|

m

Figure 1

» The Expansion Brackets

The width of the Expansion Brack-
ets identifies which portion of the
waveform is being viewed on the
screen. The width of the window
decreases as horizontal expansion is
increased (Figure 4).

The height of the Display Window
represents the amount of Vertical
Expansion. The height of the
brackets decrease as Vertical
Expansion is increased (Figure 5).

EXW&S

| hn |
| = o=

Figure 2

mVN

~—

E—L’\-W--—/‘\J

Figure 3 - A very small amount of Horizontal Expansion was applied.
The two Expansion Brackets enclose the portion of the waveform that
is being viewed.

S

~e L3

N

Figure 4 - Horizontal Expansion was increased. This forced more of
the waveform off screen to provide room for the newly expanded area
of interest. Note that the Expansion Brackets are now closer together,
corresponding to the portion of the waveform being viewed.

My~ . e N

Figure 5 - Vertical Expansion was added next. The distance between
the two brackets remained unchanged, but the height of the two brackets
has decreased to indicate that vertical expansion has been increased.
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Inspecting Expanded
Waveforms

Figures 6 through 8 illustrate the
effects of pressing the Right Cursor
button when Vertical and Horizontal
Expansion are applied and Autocenter
is turned on.

Think of the expanded waveform as
stationary and the display screen as a
movable "viewing window" when
display expansions are applied and
Autocenter is turned on. Then, when
you wish to move the "viewing
window" to the right, simply press the
Right Cursor button.

Likewise, pressing the Left Cursor
button will move the "viewing
window" to the left.

Note: Pressing the Up or Down
Cursor buttons automatically turns off
the Autocenter mode. This will cause
the "viewing window" to move
vertically when the Up or Down
Cursor buttons are pressed.

/

4
C r@w

Figure 6 - The trigger point (t=0) was selected as the point of interest
and then Vertical and Horizontal Expansion was applied.

[=hen

NS —

n—

Figure 7 - The Right Cursor button was pressed. This caused the screen
"viewing window" to slide to the right while the waveform passed
through the crosshair locked at screen center.

1]

A

8 .3

Figure 8 - The "viewing window" continues to slide to the right and the
waveform continues to pass through the crosshair while the Right

Cursor button is pressed.
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HORIZONTAL
EXPANSION
BUTTON

The Horizontal Expansion button
(Figure 1) allows you to symmetri-
cally expand an area of interest about
the vertical cursor for closer inspec-
tions. It also allows you to set a
horizontal expansion default setting
and then quickly recall it later (see
page 9-13).

Note: Expansion affects the Cursor
button functions (see page 9-5). Also,
see page 9-7, Expansion Defaults.

Horizontal Expansion Factors

The number of data points that can be
used to display an expanded area of
interest is determined automatically by
the instrument. The instrument selects
the nearest value from Table 1 which
is less than the Sweep Length (see
Chapter 18) to determine the starting
point.

For example, if the waveform was
captured using a Sweep Length of 8k
(Figure 2), then the first expansion
factor will use 5k data points because
this is the first value less than 8k.

Figure 3 illustrates that now only 5k
data points are visible on the screen,
rather than the full 8k Sweep Length.
Thus, the distance between each data
point has increased which, in turn,
expands the area of interest.

Figure 4 shows that the Horizontal
Expansion button was pressed again.
Now only 2k data points are visible,
further increasing the distance
between each data point.

Horizontal Expansion can continue to
be applied until the minimum number
of data points of 50 (from Table 1) is
reached.

Press here to Press here to
reduce a horizontally
horizontally expand the
expanded Press here to set/recall the waveform.
waveform. horizontal expansion default
setting (page 9-13).

Figure 1 - Horizontal Expansion Button

Expansion increases as # decreases —_—
200k, 100k, 50k, 20k, 10k, 5k, 2k, 1k, 500, 200, 100, 50

Table 1 - Number of data points available to horizontally expand a waveform.

8k

—

x
Y

Figure 2 - Unexpanded waveform captured with an 8k sweep length.

8k »
fe Sk »

\

Figure 3 - First expansion factor applied using Sk data points for display.

8k >
2k ——

AN

Figure 4 - Second expansion factor applied using 2k data points for display.
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VERTICAL
EXPANSION
BUTTON

The Vertical Expansion button
symmetrically expands the displayed
waveform about the horizontal cursor
for closer inspection of voltage details
on the waveform.

Note: Expansion affects the Cursor
button functions (see page 9-5). Also,
see page 9-7, Expansion Defaults.

The Vertical Expansion button allows
you to vertically expand the waveform
display or set a specifi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>