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In This Book

Thisbook providestheinformation you need to begin using the Infiniium 9000 Series
oscilloscope. It contains four chapters:

Chapter 1, “ Setting Up the Oscilloscope’, contains inspection, power requirements,
air flow, and setup information.

Chapter 2, “Working in Comfort”, contains recommendations for working
comfortably and safely while operating the Infiniium oscill oscope.

Chapter 3, “Using the Oscilloscope”, gives an overview of the front panel and the
graphical user interface, and tells you how to perform basic operations with the
oscilloscope.

Chapter 4, “ Accessing the Online Help”, describes the Infiniium oscilloscope
application’s online help contents and navigation. The online help describes how to
use the Infiniium oscill oscope software in more detail .

For More Information

 For detailed information on how the oscill oscope makes measurements and how
to use the oscilloscope, see the Infiniium oscilloscope application’s online help.

» For information on programming the oscilloscope using a computer with a GPIB
interface card or LAN interface card, see the Programmer’s Reference for your
model number oscilloscope found in the Infiniium oscilloscope application’s
online help.

 For information on testing and servicing the oscilloscope, see the Service Guide
manual found in the Infiniium oscilloscope application’s online help.
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9000 Series Oscilloscopes -- At a Glance

9000 Series Oscilloscope M odels

Model Bandwidth Std. Memory (2 ch, 4 ch)
DSO/M SO9064A 600 MHz 40 Mpts, 20 Mpts
DSO/M SO9104A 1GHz 40 Mpts, 20 Mpts
DSO/M SO9254A 25GHz 40 Mpts, 20 Mpts
DSO/M SO9404A 4 GHz 40 Mpts, 20 Mpts
DS0O9024H 250 MHz 100 Mpts, 50 M pts
DS09054H 500 MHz 100 M pts, 50 M pts
DS09104H 1GHz 100 M pts, 50 M pts
DS09204H 2GHz 100 M pts, 50 M pts

DS09024H, DSO9054H, DS09104H, and DS09204H models have up to 12 bits of
high resolution.

Ease of use with high performance

The Agilent Technologies Infiniium oscilloscopes combine unprecedented ease-of -
use with high-performance digitizing oscill oscope functionality to simplify your
design and analysis measurement tasks.

Traditional oscilloscopefront-panel interface providesdirect accesstothecontrols
needed for most troubleshooting tasks.

Graphical user interfacewith menus, windows, dial og boxes, andtool barsprovides
easy accessto dozens of configuration and analysistools, ensuring you can set up
and make the most complex measurements.

Models with bandwidths from 250 MHz to 4 GHz.

Display shows waveforms and graphical user interface

Graphical interface allows direct interaction with waveforms, including drag-and-
drop positioning and instant waveform zoom.

Touchscreen display allows oscilloscope operation without an external pointing
device.

Waveforms displayed in color, making correlations easy.

Current configuration parameters displayed near the waveform display and are
color-coded to make identification easy.
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» Graphical interface menus and toolbars simplify complex measurement setups.

Horizontal controls set sweep speed and position
» Main sweep speeds from 5 pg/div to 20 g/div.

* Intensified waveformson main sweep window makeit easy to seewhat will appear
in the zoom window.

Acquisition and general controls start and stop the scope and do basic setup
» Run and stop controls for continuous or single acquisitions.

» Clear display before one or more acquisitions.

» Default setup and Autoscale set initial configuration.

Hard disk driveand USB 2.0 port for saving and restoring setups and
measur ement results

 Store measurement displays for inclusion in reports and test setup guides.
 Store oscilloscope setups to repeat tests another time.
» Hard disk stores oscilloscope operating system.

Trigger setup controls set mode and basic parameters
» Select Edge, Glitch, or Advanced Modes.
» Chooseinput source and slope.

» Usegraphical user interface to simplify configuration of pattern, state, delay, and
violation trigger modes.

Vertical controls set attenuation and position
* Input attenuation adjustable from 1 mV/div to 1 V/div.
» Color-coded knobs make it easy to find the controls that affect each waveform.

Marker and quick measur ements help measur e waveform parameters

» Waveform markers A and B to check voltage or A-time at any point on the
displayed waveform.
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Setting Up the Oscilloscope

Thischapter showsyou how to set up your Infiniium oscilloscope, connect power and
accessories, and verify general operation.




Setting Up the Oscilloscope

To inspect package contents

[ Inspect the shipping container for damage.

Keep adamaged shipping container or cushioning material until you have inspected
the contents of the shipment for completeness and have checked the oscilloscope
mechanically and electrically.

1 Inspect the oscilloscope.

If there is mechanical damage or a defect, or if the oscill oscope does not operate
properly or does not pass performance tests, notify your Agilent Technologies
Sales Office.

If the shipping container is damaged, or the cushioning materials show signs of
stress, notify the carrier and your Agilent Technologies Sales Office. Keep the
shipping materias for the carrier’ sinspection. The Agilent Technologies Sales
Office will arrange for repair or replacement at Agilent’s option without waiting
for claim settlement.

1 Verify that you received the following items in the Infiniium Oscilloscope
packaging.

Infiniium Oscilloscope

Mouse

Touch screen Stylus

Front Panel Cover

N2873A 10:1 Divider Passive Probe per Scope Channel

Channel Flying Lead Set L ogic Probe, M SO Cable, and Calibration Fixture (MSO
models only)

Probe Accessory Pouch (mounts on rear of oscilloscope)
Agilent 1/O Libraries Suite 15.0

Localized Power Cord

Keyboard

If anything is missing, contact your nearest Agilent Technologies Sales Office. If the
shipment was damaged, contact the carrier, then contact the nearest Agilent
Technologies Sales Office.
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To inspect options and accessories

Verify that you received the options and accessories you ordered and that none were
damaged.

If anything ismissing, contact your nearest Agilent Technologies Sales Office. If the
shipment was damaged, or the cushioning materials show signs of stress, contact the
carrier and your Agilent Technologies Sales Office.

For a complete list of options and accessories available for the 9000 Series
oscilloscopes, see the Infiniium 9000 Series Oscilloscopes data sheets.
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Technical Specifications

Thefollowing table contains apartial list of specifications and characteristicsfor the
Keysight Infiniium 9000 oscilloscopes. For afull list, see the data sheets at
www.keysi ght.com/find/9000.

Specifications are valid after a 30-minute warm-up period, and within £ 5° C from
the temperature at which the last self-calibration was performed.

Environment

Indoor use only.

Ambient Operating -5 °C to +40 °C

Temperature Non-operating —40 °C to +65 °C

Humidity Operating: up to 95% relative humidity (non-condensing) at +40 °C
Non-operating: up to 90% relative humidity at +65 °C

Altitude Operating: up to 4,000 m (12,000 feet)

Non-operating: up to 15,300 meters (50,000 feet)

Installation/Meas.
Category

Installation category: Il
Measurement category: |

Power Requirements

100-120 V, 50/60/400 Hz
100-240 V, 50/60 Hz, 375 W maximum

Voltage Fluctuations

Note that the mains supply voltage fluctuations are not to exceed +10% of
the nominal supply voltage.

Pollution Degree

The Infiniium 9000 Series oscilloscopes may be operated in environments
of Pollution Degree 2.

Pollution Degree
Definitions

Pollution Degree 1: No pollution or only dry, non-conductive pollution
occurs. The pollution has no influence. Example: A clean room or climate-
controlled office environment.

Pollution Degree 2. Normally only dry non-conductive pollution occurs.
Occasionally a temporary conductivity caused by condensation may occur.
Example: General indoor environment.

Pollution Degree 3: Conductive pollution occurs, or dry, non-conductive
pollution occurs which becomes conductive due to condensation which is
expected. Example: Sheltered outdoor environment.

11
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CAUTION

To position for proper airflow

Position the oscilloscope where it will have sufficient clearance for airflow around
the top, back, and sides (see Figure 1-1). Place the oscilloscope on a hard surface to
avoid blocking theairflow underneath the oscill oscope. (For example, apiece of paper
or carpet could block the fans and cause the instrument to overheat.)

12
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Figure1-1
Minimum top clearance 0 mm
Infiniium 9000 Series

oscilloscope

(front view)
Minimum bottom clearance: Nointrusion into the
spaceunder theoscilloscopeasdefined by thefeet. Feet
must rest on hard surface.

Rear Panel 4 Minimum 75 mm
Minimum 25.4 Minimum 25.4

Infiniium 9000 Series
oscilloscope
(top view)

Theairflow requirement is 300 cfm
Positioning the Infiniium Oscilloscope with Sufficient Clearance
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To connect power

Position the oscilloscope so that it is not difficult to unplug the power cord.
Connect the power cord to the side panel of the oscilloscope and then to a suitable ac
voltage source (100 to 120 V, 50/60/400 Hz and 100 to 240 V, 50/60 Hz for the 9000
series). Thepower cord servesasthe main disconnecting device. Themaximum power
dissipation is 375 W.

The oscilloscope power supply automatically adjusts for line input voltagesin the
range 100 to 240 VAC. Therefore, you do not need to adjust an input line voltage
setting.  Theline cord provided is matched by Agilent Technologies to the country
of origin of the order.

You should regularly check the condition of the power cord.

AC power cord
plugsinto here

14
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To connect amouse, keyboard, LAN cable, USB device, and
printer

SeeFigure 1-2 on the next pagefor thelocation of the side panel connectors described
below.

Mouse The mouse can be plugged into either a USB port or into a PS2 port. There
are several USB connectors on the front panel or the side panel of the oscilloscope
that can be used. When using the PS2 port, the mouse must be plugged in prior to
turning on power to the oscilloscope

Keyboard Thekeyboard can be plugged into either aUSB port or aPS2 port. There
are several USB connectors on the front panel or the side panel of the oscilloscope
that can be used. When using the PS2 port, the keyboard must be plugged in prior to
turning on power to the oscilloscope.

LAN Cable Connect your LAN cableto the R}-45 connector on the side panel of the
oscilloscope.

After you have connected to the LAN card, you must set up the network. Before
you start to set up your network, you should exit the oscilloscope application.

USB Connectors Side panel USB connectors can be used for any USB devices.
There are also three USB connectors in the lower right corner of the front panel.

Printer Cable If you have aparallel (Centronics) printer, you will need a parallel
printer cable. Connect the cable to the parallel port on the side panel of the
oscilloscope.

If you have aseria printer, youwill need a9-pinto 25-pin serial printer cable. Some
printers may require other cable configurations, but the oscill oscope hasa 9-pin seria
connector. Connect the cable into the RS-232 port.

15
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Figure 1-2
Mouse PS/2 port
Keyboard PS/2 Por
Removable
Hard Drive
=
Serial printer
:“w port
())(lﬁAu;ndeo 5 Parallel printer
p port
|
_ USB ports
‘J LAN port
=ﬁ USB cable
AC power
input
Side Panel
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To connect oscilloscope probes

1 Attach the probe connector to the desired oscilloscope channel or trigger input using
the probe instructions.

Figure1-3

6f | uf ..-.... .'
L iy

Digital
channels
input

4 analog input channelswhere probesare
connected
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2 Connect the probe to the circuit of interest using the browser or other probing
accessories.

Figure1-4

Probing the Cir cuit

3 Disconnect the probe.

CAUTION Do not attempt to twi st the snap-on probeson or off the oscill oscope’ sBNC connector.
Twisting the probe connector body will damageit.

CAUTION Do not exceed the maximum input voltage rating. The maximum input voltage for
the 50 Q inputsis+5 Vpeak, CAT | and for the 1 MQ inputs, it is 150 Vrms (or dc),
CAT I, £250 V (dc + ac) in ac coupling.
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To tilt the oscilloscope for easier viewing

1 Lift up the front of the oscilloscope, grasp one of the plastic feet on either side, and
pull it down and forward until it latches into place. Repeat for the other foot.

Figure 1-5

Latching the Oscilloscope Front Feet
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To turn on the oscilloscope

Thefirst timeyou turn on the oscilloscope, you will need to have a mouse
connected. The mouse is heeded to accept the Microsoft end-user license
agreement for the Windows 7 oper ating system.

1 Pressthe power switch in the lower left corner of the oscilloscope front panel.

Figure 1-6

power switch

Turning on the Oscilloscope

After ashort initialization period, the oscilloscope display appears. The oscilloscope
isready to use.

2 You can connect and disconnect probes and BNC cables while the oscilloscope is
turned on.
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To turn off the oscilloscope

1 Pressthe power switch at the lower left corner of the oscilloscope front panel. The
oscilloscope will go through anormal Windows operating system shutdown process.

21
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To verify basic oscilloscope operation

1 Connect one end of the passive probe cable channel 1.

2 Connect the other end of the passive probe cable to the front panel probe comp
connector with the square wave label.

Figure1-7
——
74 -
= 3’:‘?-.:#
- -
‘| J ) %
- a0 G
VY .- N
= ¢ @ s |
'~ = @y
.- ———— -
| I~-~-----! Lo iR S8 8 B
Front panel o ’ FE e Yol
connector - v
with square
wave label

Verifying Basic Oscilloscope Oper ation

3 Pressthe [Default Setup] key on the front panel.

Thedisplay will pause momentarily whilethe oscilloscopeisconfigured to its default
Settings.

4 Pressthe [Auto Scal€] key on the front panel.
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The display will pause momentarily while the oscilloscope adjusts the sweep speed
and vertical scale. You should then see a square wave with peak-to-peak amplitude
of approximately 5 divisions and about four cycles on screen. If you do not see the
waveform, ensure your power source is adequate, the oscilloscope is properly
powered-on, and the probe is connected securely to the front panel connector.
Move the mouse around the mouse surface and verify that the on-screen pointer
follows the mouse movement.

Touch the pointer of the touch screen stylus to the surface of the screen and move it
around while verifying that the pointer follows the movement.
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Installing application programs on Infiniium

Infiniiumisan open Windows operating system, which allowsyouto install your own
application software. Agilent has verified that the following applications are
compatible with the Infiniium oscilloscope application.

» Agilent Vector Signal Analysis

» Agilent VEE Pro

» Microsoft Office 2003, 2007, 2010
» MathWorks MATLAB

» Mathsoft MathCad 2001i

» McAfee VirusScan

» Symantec Norton AntiVirus

| Beforeinstalling any softwar e, you should exit the oscilloscope application. |

If you install an application other than those which Agilent hastested, it is possible
that it could break the oscill oscope application. Thiswould potentially requireyou to
recover the oscilloscope hard drive using the hard drive's hidden recovery partition.
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Changing Windows Operating System Settings

Before changing any Windows oper ating system settings outside of the
oscilloscope application you should exit the oscilloscope application.

Many Windows operating system settings can be changed to suit your own personal
preferences. However, some operating system settings shoul d not be changed because
doing so would interfere with the proper operation of the oscilloscope.

Do not change the Power Options.

Do not change the System Properties Hardware Tab settings.

Do not change the Regional and Language Options Advanced Tab settings.

Do not remove Fonts.

Display Settings:

» Do not change the screen resolution or the color quality from Highest (32 bit).

» Do not change the Font size to ExtraLarge.

» Do not use aMenu font size greater than 14 points.

Do not usethe Administrative Tool sto enableor disablel nternet Information Services
(Web Server). Usethe Infiniium Web Control dialog box to enable or disable the
Web Server.

Do not delete or modify the Infiniium Administrator user account.

25
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To clean the oscilloscope

Cleanthe oscill oscopewith asoft cloth dampened with amild soap and water solution.

CAUTION Do not usetoo much liquid in cleaning the oscill oscope. Water can enter the I nfiniium
front panel, damaging sensitive electronic components.

26
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Working in Comfort

To optimize your comfort and productivity, it isimportant that you set up your work
area correctly and use your Infiniium oscilloscope properly. With that in mind, we
have devel oped some setup and use recommendations for you to follow based on
established ergonomic principles.

Improper and prolonged use of keyboards and input devices are among those tasks
that have been associated with repetitive straininjury (RSI) to soft tissuesin the hands
and arms. If you experience discomfort or pain while using the oscilloscope,
discontinue useimmediately and consult your physician assoon as possible. For more
information on RS, read the “ About Repetitive Srain Injury” section, next.

Please study the recommendations offered here in this chapter. Included there are
references to relevant parts of international standards, regulations, and guidelines,
such as1S0 9241 and the European Community Display Screen Equipment directive.
You may also consult your employer’s human resources department or other relevant
departments for guidance specific to your company.
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What isRSI?

What causes RSI ?

Whatif | experience
discomfort?

About Repetitive Strain Injury

Because your comfort and safety are our primary concern, we strongly recommend
that you use the Infiniium oscilloscope in accordance with established ergonomic
principles and recommendations. Scientific literature suggests that there may be a
relationship between injury to soft tissues—especially in the hands and arms—and
prolonged improper use of keyboards or other equipment requiring repeated motions
of the hands and forearms. This literature al so suggests that there are many other risk
factorsthat may increasethe chanceof suchinjury, commonly called Repetitive Strain
Injury.

Repetitive Strain | njury (RSI—al soknown as cumul ative traumadi sorder or repetitive
motion injury) is atype of injury where soft tissues in the body, such as muscles,
nerves, or tendons, become irritated or inflamed. RSI has been areported problem
for those who perform repetitive tasks such as assembly line work, meatpacking,
sewing, playing musical instruments, and computer work. RSI also hasbeen observed
in those who frequently engage in activities such as carpentry, knitting, housework,
gardening, tennis, windsurfing and lifting children.

The specific causes of RSI have not been established. Nevertheless, the incidence of
RSI has been associated with avariety of risk factors, including:

» Too many uninterrupted repetitions of an activity or motion.
» Performing an activity in an awkward or unnatural posture.
» Maintaining static posture for prolonged periods.

 Failing to take frequent short breaks.

» Other environmental and psychosocial factors.

In addition, there have been reports associating the occurrence of RSI with the use of
keyboards, mice, and other input devices. Also, certain medical conditions, such as
rheumatoid arthritis, obesity and diabetes, may predispose some people to thistype
of injury.

If you are experiencing any discomfort, seek professional medical advice
immediately. Typicaly, the earlier a problem is diagnosed and treated, the easier it
isto resolve.
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Mice and Other Input Devices

Various aspects of using mice and other input devices may increase your risk of
discomfort or injury. Observing thefollowing recommendations may reducethat risk.

e Try to keep your hand, wrist, and forearm in a neutral position while using your
mouse or other input device.

 |If you use your thumb to rotate the ball on atrackball or spaceball, keepitina
relaxed, natural shape, and maintain a neutral posture in your hand, wrist, and
forearm.

» Hold the mouse gently by draping your fingers over it. Keep your hand relaxed
and fingersloose. Do not grip the mouse tightly.

» It takesvery little pressure or force from your fingers to activate the buttons or
scroll wheel on your mouse, scrolling mouse, trackball, or other input device.
Using too much force can place unnecessary stress on the tendons and musclesin
your hands, wrists, and forearms.

» |If you are using a scrolling mouse, be sure to keep your fingers and hand in a
relaxed, neutral positionwhen activating the scroll wheel. Also, thistype of mouse
features software that can minimize the number of mouse movements or button
clicks.

»  When using amouse, trackball, or other input device, position it as close to the
keyboard as possible, and keep it at the same level as you do not have to stretch
while using it.

» Besureto keep your mouse and trackball clean. Regular removal of accumulated
dust and dirt hel psensure proper tracking and reduces unnecessary hand and wrist
motions.

30
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Using the Oscilloscope

The topics covered in this chapter are very basic controls. For more detailed
explanations of controls not found in this chapter, consult the built-in information
system loaded on your oscilloscope (Help > Contents).

The Infiniium Oscilloscope is designed to be easy to use.

The familiar front-panel oscilloscope interface with knobs and keys is optimized
for the most common kinds of troubleshooting tasks and basic measurements. See
“Using the Front Panel”.

Thelnfiniium oscill oscopeapplication’ sgraphical interfacewith menus, windows,
dialog boxes, and toolbars provides easy logical accessto dozens of configuration
and analysis tools, making it easy for you to set up and make the most complex
measurements. See “Using the Graphical Interface’.

The Infiniium oscilloscope application aso provides online help, which gives
detailed information on using the oscilloscope. See“ Accessing the Online Help”.
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Using the Front Panel

The Infiniium 9000 oscilloscope front panel gives you direct access to the functions
needed to perform the most common measurements, using atraditional oscilloscope
interface. Knobs and keys|let you directly set vertical and horizontal parameters. In
addition, thefront panel hasaset of LED (Light-Emitting Diode) indicators; by using
these and the display, you see the oscilloscope’ s configuration at a glance.

Y ou can a'so push many of the front panel knobs to activate various modes such as
vernier scaling (fine scaling).

Theoscilloscope uses color consistently throughout thefront panel and user interface.
For example, the color of the knob for channel 1 isthe same color as the waveform
for channel 1. All configuration items and values related to channel 1 are displayed
in the same color.
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Front Panel

Figure 3-1 shows atypical Infiniium 9000 Series oscilloscope front panel.

Figure 3-1

Selection knob (push to toggle selection)

Run/Stop control section

Horizontal controls
(time/div, position, etc.)

Color coded controlsfor
; each analog oscilloscope
1 channel

Infiniium Oscilloscope Front Panel
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Using the front panel, you can configure the oscilloscope for most troubleshooting
tasks. The control categories are:

Run controls

Horizontal controls

Trigger controls

Vertical controls

Marker and Measurement controls

35
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Acquisition Run Controls

Using the acquisition run controls, you control whether the oscilloscopeis running or
stopped. You can aso put the oscilloscope into Single mode where only one
acquisition is acquired before the oscilloscope stops.

Horizontal Controls

Using the horizontal controls, you configure the oscilloscope's horizontal scale (time
per division) and horizontal position of the waveform. You can also view amagnified
section of the waveform using the Zoom window, which uses software to expand part
of the acquisition memory.

Several other keysin this section do not pertain directly to horizontal controls. For
example, the[Autoscal €] key allowsyou to reset the oscilloscope to its default setup
and automatically configure the oscilloscope for the current input signals. Also, the
[Clear Display] key erasesthe waveformsfrom the display and resets such things as
measurement statistics and averaging. The[Touch] key enables or disablesthetouch
screen. The [Default Setup] key returns the oscilloscope to a known state.

Trigger Controls

Usingthetrigger controls, you set the conditionson which the oscill oscopewill trigger
and acquire aninput signal. You can set up avariety of trigger conditions. Edge and
advanced triggers can be selected from the front panel, and the parameters for edge
triggering can be set up here aswell. The advanced trigger parameters must be set
up using the graphical interface.

Trigger configuration settings you make using the graphical interface arereflected in
the front-panel statusindicators, and will remain set unless you change them (either
using the front panel or the graphical interface) or pressthe[Default Setup] key. See
“Using the Graphical Interface” for information on accessing the graphical interface.
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Vertical Controls

Usingthevertical controls, you set thevertical scaling (voltsper division) and vertical
offset. You can aso turn the display on or off for a particular channel.

Additionally, this section has a set of LEDs per channel that tell you what the input
impedanceisfor the channel, what the coupling isfor the channel, and whether or not
Bandwidth Limit is enabled.

Marker and Measurement Controls

Using the marker and measurement controls, you control two sets of markers within
the oscilloscope graticule. You use markers to make more accurate measurements of
waveform events than you could make visually. Both time and voltage differences

between the markers are updated continuously on the screen. By default, the markers
track the source waveform. Voltage measurements from the markers are the val ue of
the waveform at the time set with the marker position control.

The[Multi Purpose] key can be customized in the GUI to perform avariety of
operations (under Utilities > Customize Multipurpose). Pressing this key will then
carry out the operation you specify.
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Using the Oscilloscope

To set the oscilloscope to a known starting condition

Pressthe [Default Setup] key.

You can set up the oscilloscope for many different kinds of complex measurements.
To easily reset the oscilloscope to a known measurement configuration, use the
[Default Setup] key.

If you use the [Default Setup] key, you can select Control > Undo Default Setup to
return the oscilloscope to its original configuration.

Save the Current Oscilloscope Configuration

Before using [Default Setup], you may want to save the current oscilloscope
configuration for later use. Seethe online help (described in

chapter 4) for instructionson saving and recalling setups, and for information
on the exact configuration that is set when you press[Default Setup].
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To start and stop waveform acquisition

The[Run/Sop] key is green when the oscilloscope is acquiring data, and red when
it is stopped.

To start awaveform acquisition, press the [Run/Sop] key.

The oscilloscope begins acquiring data. When it receives atrigger signal, it finishes
acquiring data, updates the display, then starts another acquisition cycleif itisin
triggered (Trig' d) or auto trigger (Auto) mode.

To stop waveform acquisition, press the [Run/Stop] key.

The oscilloscope stops acquiring data. Whatever data was last acquired remains on
the screen.

To make asingle acquisition, press the [Singl€e] key.

The[Singl€] key islit yellow while the acquisition takes place. When the single
acquisitioniscomplete, the[Single] key isunlit and the[Run/Stop] key turnsred.
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Using the Oscilloscope

To clear the waveform display

Pressthe [Clear Display] key.

The oscilloscope clears the waveform display. If the oscilloscopeisin Run mode and
isreceiving triggers, it will update the display asit collects new waveform data.
Clearing thewaveform display also resets averaging, infinite persistence, color grade
persistence, histogram, mask testing, and measurement statistics.
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Using the Oscilloscope

To turn an analog channel on or of f

To turn an analog channel on, press the channel number key in the Vertical section
until it isilluminated. To turn it off, press the channel number key again.

If you are not using a particular analog channel, you can turn it off. This simplifies
the waveform display and also increases the display update rate. While an analog
channel isturned off, data acquisition continues for that analog channel. Thus, you
can still use the analog channel as a source for functions.

Using an Analog Channel as External Trigger

Any analog channel can be used asatrigger source. If you need an external
trigger but do not need all analog channels, you can use an analog channel as
an external trigger without displayingit by turning theanalog channel display
off.
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To turn the digital channels on or off

» Toturnthedigital channels on, pressthe[Digital] key on the front panel. To turn
them off, press the key again.
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To adjust the analog channel’ s vertical scale and offset

To make the waveform bigger, turn the vertical scale knob clockwise. To make it
smaller, turn the knob counter-clockwise.

Thevertical scale knob isthe larger of the two knobsfor a channel. It ismarked with
aset of sinewave symbols. Decreasing the vertical scale makesthe waveform bigger.
There are fewer volts displayed per division. Increasing the vertical scale makesthe
waveform smaller. There are more volts displayed per division.

To move the waveform toward the top of the display, turn the vertical offset knob

clockwise. To move it toward the bottom of the display, turn the knob counter-
clockwise.

The vertical offset knob isthe smaller of the two knobs for achannel. 1t is marked
with a set of arrows.
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To adjust horizontal scale and horizontal position

To stretch the waveform horizontally, turn the horizontal scale knob clockwise. To
shrink it horizontally, turn the knob counter-clockwise.

Thehorizontal scaleknobisthelarger of thetwo horizontal control knobs. Itismarked
with a set of sine wave symbols. Stretching the waveform means there are fewer
seconds displayed per division. Shrinking the waveform means there are more
seconds displayed per division.

To move the waveform to the right, turn the horizontal position knob clockwise. To
move the waveform to the left, turn the horizontal position knob counter-clockwise.
Moving the waveform to the right shows more of the pre-trigger data (data acquired
before the trigger event). Moving the waveform to the left shows more of the post-
trigger data (data acquired after the trigger event).

The horizontal position knob isthe smaller of the two horizontal control knobs. Itis
marked with aset of arrows. Thereisadetent programmed into the software so there
isamomentary pause at zero while you are turning the knob. Continuing to turn the
knob will move the horizontal position through zero.
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To magnify a part of the waveform using Zoom

To turn on zoom, press the [Zoom] key. To turn it off, press the [Zoom] key again.
Thewaveform display areasplitsinto two regions. The top one isthe main timebase.
The bottom is the zoomed timebase, which represents a software expansion of the
acquired waveform data. A section of the waveform in the main sweep window is
highlighted to indicate the part shown in the delayed sweep window.

The horizontal scale and horizontal position controls now change how the waveform
is shown in the zoom window. The horizontal scale will change the amount of
magnification, while the position will change the part of the waveform in the main
window that is shown in the zoomed window.
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To set the oscilloscope to trigger on an edge

Press and rel ease the [Sour ce] key until the desired source LED isilluminated.
You can choose any of the channels, the Aux, or Line asthe sourcefor an edgetrigger.
Press the [Slope] key until the desired slope LED is illuminated.

You can have an edge trigger on arising or falling edge.

Press the [Sweep] key until the Trig'd LED isilluminated.

The oscilloscope will wait for the edge before initiating a sweep.

Turnthe[L evel] knob to adjust the voltage level at which the oscill oscope will
trigger.
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To use the markers

Markers make it easier to make precise measurements because the marker
measurement readouts show exact voltage and time positions for the markers. The
measurements are based on actual waveform datafrom the acquisition system, not on
approximations based on the display position, so you can be sure that the values are
highly accurate.

To select the type of marker mode that you want to use, pressthe [M arker s] key and
select the mode in the Markers Setup dialog box that appears.

Toturnon Marker A, press the Position knob until the marker that you want to move
appears in the pop-up dialog box.

Marker A has asolid line pattern on the waveform display. It is associated with the
first available source on the display.

Toturnon Marker B, pressthe Position knob until the marker that you want to move
appears in the pop-up dialog box.

Marker B has adashed line pattern on the waveform display. It isassociated with the
first available source on the display.

Tomoveamarker, turn the Position knob. In Measurement Marker mode, the marker
position cannot be changed.
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To use the quick measurements

The action taken when the [M ulti Purpose] key is pressed depends on the feature
sel ected in the Customize Multipurpose dialog box. The default featureis QuickMeas
(quick measurements), which is described as follows.

To turn on the quick measurement display, press the [Multi Purpose] key.

The five preset measurements defined in the Quick Measurement configuration are
enabled and results are displayed on the screen for the first waveform source. The
default measurements are: V, ,, Period, Frequency, Rise time, and Fall time.

To measure parameters for another waveform, press the [M ulti Purposeg] key until
that waveform is the one shown in the measurement readout.

Continuing to pressthe [Multi Purpose] key cycles through each of the waveforms
available.

To turn off the quick measurement display, press and release the [M ulti Purpose]
key until the measurements are turned off.

The measurement results disappear from the screen.

See the Infiniium application’s online help (described in Chapter 4) for information

on how to configure the quick measurement capability, using the Customize
M easurement feature of the graphical interface.
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To enable or disable the touch screen

» Toenable or disable the touch screen, press the front panel [Touch] key.
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Using the Graphical Interface

With the graphical interface for the Infiniium Oscilloscope, you can access all the
configuration and measurement features of the oscilloscope through an easy-to-use
system of menus, tool bars, dialog boxes, icons, and buttons.
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Graphica User Interface

The graphical interface looks like the following two figures.

Figure 3-2
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Figure 3-3
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To make it easy to see which controls affect each waveform, the oscilloscope uses
color consistently throughout the graphical interface. These colors match the ones
used on the front panel channel inputs. For example, the color of the waveform for
channel 1 matches the color for that channel. If channel 1 isthetrigger signal, all of
thetrigger configuration items, including thetrigger level referenceicon (at theright
side of thewaveform display area), will match that color. The buttons associated with
that channel, vertical scaling and offset settings, ground reference indicator, and
measurements done on that channel also have the same color.

All changes made to the front panel settings are reflected in the graphical user
interface, and changes made using the graphical interface are reflected in the front
panel where applicable. Use whichever interface is easiest for you in aparticular
measurement situation. For example, it might be easiest to set acoarse vertical scale
using the knabs, then fine-tune the setting using the graphical user interface.
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The graphical interfaceis arranged so that the most common functions affecting the
waveform display are located around the edge of the waveform viewing area. These
include the measurement toolbar, horizontal and trigger toolbar, and vertical toolbar.

M easur ement Toolbar

The measurement toolbar contains icons representing the most commonly used
automatic measurements built into the oscilloscope.

Drag and Drop M easurements By dragging one of the measurement iconsto
awaveform in the waveform display area, you can make that measurement on
the waveform. Asyou drag a measurement icon around the screen, the icon
outline changes color to match the color of the closest waveform. This makesit
easy to seewhich waveform will be measured when you drop theicon. For those
measurements that are done on waveform features, the measurement is made at
the feature closest to the location where you dropped theicon. For example, you
might want to measure the rise time of the fifth rising edge; dropping therise
time measurement icon at that edge will cause the measurement to be made on
that edge.

You can aso make a measurement by simply clicking the icon on the measurement
toolbar, then sel ecting the sourceto be measured in the dial og box that appears. When
you start ameasurement this way, any measurements on waveform-specific features
will measure the feature closest to the horizontal reference indicator.

Each waveform can have multi ple simultaneous measurements and the measurements
can all be of the same type, if desired. For example, you can have three pulse width
measurements on different parts of the same waveform.

Geometric Measurement Indicators For each measurement currently
running, a geometric indicator at the measurement location on the waveform
corresponds to an identical indicator in the measurement results readout. This
makes it easy for you to verify that the readout shows results for the correct
waveform and the correct feature on that waveform. See figure 3-25 for an
example.

Tool Tips Tofind out what aparticular measurement tool does, movethe mouse
pointer over it for amoment. A small pop-up window will appear that describes
the measurement.
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Other Measurement Features More measurements are available than will fit
on asingletoolbar. Click the More (1 of 2) or More (2 of 2) iconsto see other
measurements. Clicking Delete All will remove all selected measurements from
the waveform display area.

Tab Display Area
Thetab display areaislocated beneath the waveform viewing area.

Figure 3-4
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Thedisplay areashowsinformation and statisticsfor the particul ar tab that is sel ected.
The type of markers that are shown in the waveform viewing area depend on the tab
that you have selected. The selected tab has an orange border to reflect the type of
markers being displayed. For example, when the Histogram tab is selected, the
markers are histogram markers and are used to define the histogram window.

Waveform Display Area

The waveform display area showsthe waveforms, and optionally, the results of your
measurements. Several display options, including agrid, are available and can be
configured using the graphical interface.

Waveform Manipulation When using the graphical interface, two featuresare
available that can simplify your work with waveforms;

Direct Manipulation—you can use the mouse to click and drag waveformsto new
vertical positions, which changesthevertical offset, or to new horizontal positions,
which changes the horizontal position or delay value.

Zoom—you can click and drag a rectangular area on the display, then click the
Waveform Zoom menu item to zoom on that section of displayed waveforms. The
oscilloscope does thisin one of two ways. If acquisition is stopped, the
magnification is done by the oscill oscope software. If acquisition is running, the
oscilloscope automatically adjuststhevertical scaling and offset and the horizontal
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scale and position to present the zoomed section of the waveforms.
See “To zoom on a section of the waveform”.

Avoid Overdriving Vertical Input Amplifiers

When zooming on awavefor m with the oscilloscoper unning, becar eful tokeep
the signal within the screen vertically to avoid overdriving the vertical input
amplifiers. Overdriving causes wavefor m distortion and erroneous

measur ement results.

Ground Reference Indicators A small symbol isshown at theright side of the
waveform display areafor each waveform that is on, including channels,
waveform memories, and functions. Thissymbol representstheground reference
point for each channel; it moves when you change the vertical offset. You can
aso drag this symbol up and down using the mouse or touch screen; doing so
automatically changes the vertical offset for that waveform.

Menu Control and Menus

The display looks like figure 3-2 and figure 3-3, including a menu bar, measurement
toolbar (if enabled), and graphical controls for vertical, horizontal, trigger, and
acquisition.

You can use the menu bar for most oscilloscope configuration functions. Context-
sensitive menus, which pop up to provide a selection of commands within particular
regions of the user interface, are available in the following regions:

e Memory bar

» Waveform display area

»  Measurement toolbar

» Horizontal and acquisition controls

You display a context-sensitive menu by clicking the right mouse button with the
pointer in one of these regions. For more information on context-sensitive menus,
see “To select acommand from a context-sensitive menu” on page 3-63.

Vertical Settingsand Controls Thetop of thewaveform display areaincludes
thevertical settingsand controls. All channelsare shown with the corresponding
vertical scaling settingsin volts per division. Each hasacheckbox allowing you
to turn that channel on or off, and a set of controls allowing you to change the
vertical scaling. Clicking directly on the vertical scaling value displays a pop-
up numeric keypad allowing you to set a precise vertical scale.

Horizontal and Trigger Toolbar

At the bottom of the waveform display areaisthe horizontal and trigger toolbar. This
includes the run/stop controls, the horizontal controls, and the trigger controls.

55



Using the Oscilloscope

Run/Stop Control Seefigure3-11. Attheleft sideof theHorizontal and Trigger
toolbar bar are six icons:

» Theleftmost isablue-green octagon. Clicking this starts an acquisition. (Same as
pressing the [Run] key on the front panel.)

» Thenext control isared octagon. Clicking thisstopsacquisition. (Sameaspressing
the [Sop] key on the front panel.)

» Thenext control isayellow octagon. Clickingthisstartsasingleacquisition. (Same
as pressing the [Single€] key on the front panel.)

» Thenext control isasmall windshield wiper. Clicking this clears acquired
waveform data from the display. (Same as pressing the [Clear Display] key on
the front panel.)

» Thenext control isaprinter. Clicking prints the screen to the default printer.
» Therightmost control is the waveform brightness control.

Horizontal settings and controls The middle of the Horizontal and Trigger
toolbar containsthe horizontal settingsand controls. L eftmost isabutton, labeled
with an “H.” Clicking this displays the horizontal setup dialog box.

Next isthe current horizontal scale. Clicking this displays a pop-up numeric keypad
S0 you can set aparticular horizontal scale. Or, you can click thetwo iconsto theright
of the horizontal scale setting to cycle through the preset speeds. Theleft icon shrinks
the waveform, which decreases the horizontal scale and increases the time per
division. Theright icon stretches the waveform, which increases the horizontal scale
and decreases the time per division.

Next isthehorizontal position (delay) setting. Clicking thisdisplaysapop-up numeric
keypad that lets you set a particular position. Or, you can use the three icons to the
right. The left arrow moves the waveform to the left, the center “0” resets the delay
to zero, and the right arrow moves the waveform to the right.

Acrossthe toolbar are three vertical arrows. These are the left, center, and right
horizontal referenceindicators. Clicking on one of these arrows movesthe horizontal
position to the respective horizontal reference position on the display—Ieft, center,
or right. Assuming the horizontal positionis at zero:

» Left meansthe information on the display is all post-trigger.

» Center meanstheinformation to theleft of center ispretrigger; to theright is post-
trigger.

» Right meanstheinformation on the display is pretrigger.

The horizontal position value represents the time relative to the trigger at the
respective horizontal reference. When you change the horizontal scale, the
waveforms expand and contract about this reference position.

Trigger settingsand controls Theright side of the Horizontal and Trigger
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toolbar contains the trigger settings and controls. These will vary depending on
the current trigger configuration, which can be set using the front panel and the
graphical interface. Advanced trigger configuration items are available only
through the graphical interface. Y ou can click on the button labeled with a“T”
to bring up the trigger setup dialog box.

When the scopeis set for edgetrigger on aparticular channel, thetrigger level setting
is shown. You can click it to display a pop-up humeric keypad that lets you set a
particular trigger level. You can aso click the up and down arrows to the right of the
setting to increase or decrease the trigger level, respectively. You can aso click the
trigger reference indicator at the right side of the display and drag it up or down to
change the trigger level.
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To perform basic user interface operations

Tomovethe pointer on the screen, movethe mouse or touch the screen with the stylus
and moveit.

To click an item in the graphical interface, point at that item with the pointer, then
press and release the left mouse button or touch screen.

Toright-click an item in the graphical interface, point at that item with the mouse
pointer, then press and rel ease the right mouse button. The right mouse button
capability is not available using the touch screen stylus.

Use the right-click operation to access context-sensitive menus. See “To select a
command from a context-sensitive menu”.

To use an option button, click to select the desired item.

Option buttons appear in many different dialog boxes in the oscilloscope graphical
interface. See the Persistence option buttonsin figure 3-5. You can choose only one
option at atime.

To use a check box, click with the pointer in the box.

A check mark in the box indicates that item is selected. See the Color Grade check
box in figure 3-5. To clear the selection, click with the pointer in the box.

To use adrop-down list box, click the arrow at the right side of the box. Then click
on the desired choice to highlight it.

See the Multipurpose selection list box in figure 3-7.

To use aspin box, click the up arrow to increase the value displayed in the box, and
the down arrow to decrease it.

See the Suffix spin box in figure 3-7.

To move a dialog box, press and hold the |eft mouse button or touch screen stylus
with the pointer in the title bar, drag the box to a new position on the screen, then
release.

To close adialog box, click the“X” symbol in the upper right corner of the box, or
click Close in the box.
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Figure3-5
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Figure 3-6

Click one of these
Close buttons to
closethedialog box

Waveforms Grid .
. A =0 click one of these
R n option buttons to
RGO S Quantity ﬁﬁ?:g:rtgf
Infinite
fordcinen @1 waveform viewing
. 02
Color Grade Schem
| Classic v [Apply ] ©4
Wavrelform MR Click and drag the
ol 100 -<1 I ntensity control
o dider up toincrease
: theintensity of the
grid
Touch Click and drag the
Screen I ntensity control
dlider down to
[Annatattons... decreasethe
0 intensity of thegrid
o [ Colors...

Click thischeck box to
enablethetouch screen

Dialog Box I nterface Elements

60



Using the Oscilloscope

Figure 3-7
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Figure 3-8

N

To select acommand from the menu bar

Click amenu bar item.

Move the pointer to the desired menu item.

Click the mouse button or touch screen.

The desired command is executed, or adialog box is presented for you to configure
the oscill oscope.

If you continue to hold the mouse button after step 1, release the button in step 3 to
execute the command.

Some menus have submenus. These areindicated by an arrow at theright side of the
command. When you movethe pointer to one of these menu commands, the submenu

automatically appears. You can then move the pointer to the desired command on
that submenu and click the mouse button or touch screen to execute the command.
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To salect acommand from a context-sensitive menu

Move the mouse pointer to a particular area of the display in which you want
to change the oscilloscope configuration.

Context-sensitive menus provide quick access to commands and configuration items
that relate only to the context of the particular graphical interface item in which they
arefound. They are availablein the following display areas: memory bar,
measurement toolbar, waveform display area, and horizontal settings and controls.
Click the right mouse button. Right click is not available using the touch
screen stylus.

Move the pointer to the desired menu item.

Click the l€eft or right mouse button.

If you continue to hold the mouse button after step 2, release the button in step 4 to
execute the command.
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Figure 3-9
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Figure 3-10
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To start and stop waveform acquisition

» To start waveform acquisition, click the start button at the bottom of the waveform
display area.

» To stop waveform acquisition, click the stop button at the bottom of the waveform
display area.
Seefigure 3-11.

You can still use the [Run/Stop] key on the front panel. However, if you are
performing many graphical interface operations, it is easier to start and stop the
oscilloscope using the buttonsin the interface, so you do not have to remove your
hand from the mouse or the stylus away from the touch screen.

Figure3-11
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To clear the waveform display
» Click the clear display button at the bottom of the waveform display.
Seefigure 3-12.

You can still use the [Clear Display] key on the front panel while the graphical
interfaceis enabled.

Clearing the display removes al displayed waveform datain preparation for another
acquisition. It also resets all automati c measurements and measurement statistics.

Figure 3-12
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To print the screen

* Click the print button at the bottom of the waveform display.
Seefigure 3-13.

Infiniium prints the screen to the default printer according to the configuration that
you have selected in the Windows Control Panel.

Figure 3-13
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To change waveform brightness

* Click the waveform brightness button at the bottom of the waveform display.
Seefigure 3-14.

Figure 3-14
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To turn achannel on or off

» Toturn achannel on, click the check box next to the channel number so that a check
mark appearsin the box. To turn achannel off, click the check box again to clear it.

Seefigure 3-15.

If you are not using a channel, you can turn it off. This simplifies the waveform
display and also increases the display update rate. When you turn off a channel, the
current vertical scaling factor and vertical scale buttons for that channel disappear.
They re-appear when you turn the channel on.

You can also turn a channel on or off by using the Channel Setup dialog box, or by
using the front panel key for that channel.

Figure 3-15
Turn achannel on Turnachanne off
by clicking the On by clickingtheOn
check box until a check boxuntil the
check mark appears | box iscleared
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Turning a Channel On or Off
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To adjust the vertical offset

Click and hold theleft mouse button or touch screen stylus on the waveform you want
to move, then drag the pointer up or down to movethewaveformto the desired offset.
Release when finished.

or
Click and hold the left mouse button or touch screen stylus on the ground reference

indicator for the waveform you want to move, then drag the pointer to move the
waveform to the desired offset. Release when finished.

or
Click the channel button in the vertical toolbar, then set the vertical offset using the
spin box control in the Channel Setup dialog box.

If you leave the mouse pointer on the waveform (without clicking), the pointer
changesinto crossed arrowsasavisual indicator that you can drag thewaveformwhen
you click and hold. If you move the crossed arrow pointer up or down, the interface
constrains the movement vertically and adjusts vertical offset only. If you initially
move the crossed arrow pointer left or right, the interface constrains the movement
horizontally and changes the horizontal position setting only.

You can also adjust the vertical offset through the Channel Setup dialog box. See“To
access the channel setup”.

File Control Setup Trigger Measure Analyze Utilities Help 22 Jun 2009 10:05 AM
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Figure 3-16
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Figure 3-17

To adjust vertical scaling

To make the waveform bigger, click the larger waveform button next to the channel
number near the top of the display. To make the waveform smaller, click the smaller

waveform button.

See figure 3-17. The number of volts per division decreases.

The number of volts per division increases. The current setting in volts per division
isshown next to thewaveform buttonsfor the channel. Noticethat the setting iscolor-

coded to match the waveform color for easy recognition.

You can aso adjust the vertical scaling by clicking on the current setting, which is
shown next to the waveform buttons for the channel. This displays a pop-up numeric
keypad that allows you to set an exact value for the scaling. Or, you can adjust the
vertical scaling through the Channel Setup dialog box. See “ To access the channel

setup”.

Click to display a pop-up
numeric keypad that lets
you specify a particular
vertical scaling value

Click to makethe
waveform bigger
(fewer volts per
division)

On
‘ @ 1.00 v/ -

Adjusting Vertical Scaling

Click to makethe
waveform smaller
(morevolts per
division)
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Figure 3-18

To access the channel setup

* Click the channel number button at the top of the waveform display.

or

e Select the desired channel from the Setup menu.
With the channel setup dialog box, you can set the vertical scaling, offset, input
coupling, and input impedance. It also letsyou specify the characteristics of the probe,
using the Probes button. You can set attenuation ratio, attenuation units, and
measurement units for the probe, or perform a probe calibration.

For Agilent Technologies probes that are compatible with the AutoProbe Interface,
the oscilloscope will automatically set these characteristics (except for skew) after
identifying the probe when it is connected to the channel input.

Click oneof the
channel buttons at
thetop of the
waveform display...

Accessing the Channel Setup
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To set the horizontal reference point

» Click one of the arrows at the bottom of the waveform display.
The selected horizontal reference is highlighted.
The vertical arrows at the bottom of the display correspond to the left, center, and
right horizontal reference points. Thisisthe position of the trigger if the horizontal

position isset to zero delay. A non-zero horizontal position valueisthetimerelative
to the trigger event at the selected horizontal reference point.

Figure 3-19
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To adjust horizontal scale

» To stretch the waveform horizontally, click the larger waveform button next to the
horizontal scal e setting at thebottom of thewaveformdisplay. To shrink thewaveform
horizontally, click the smaller waveform button.

See figure 3-20. The oscill oscope decreases or increases the number of seconds per
division based on your selection.

You can also adjust the horizontal scale by clicking the current setting. This displays
apop-up humeric keypad that allowsyou to set an exact valuefor the horizontal scale.
Or, you can adjust the horizontal scale through the Horizontal Setup dialog box. See
“To access the horizontal setup”.

Figure 3-20
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To adjust horizontal position

Thehorizontal positionisthetimerelativeto thetrigger at the highlighted horizontal
reference point.

e To zero the horizontal position, click the 0 button next to the position value at the
bottom of the waveform display.

Thiswill position the trigger event at the highlighted horizontal reference point.

» To movethe waveform to theright or left, click the right or |eft arrow next to the
position value at the bottom of the waveform display. Or, click and hold the mouse
button on the desired waveform and drag the waveform to the right or left. Release
the mouse button when the waveform isin the desired position.

Clicking and dragging a waveform changes the horizontal position for all channels
and functions on the display, but not that of waveform memories.

You can also adjust the horizontal position through the Horizontal Setup dialog box.

Figure 3-21
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Figure 3-22
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To access the horizontal setup

» Click the horizontal setup button at the bottom of the waveform display.

or

» Select Horizonta from the Setup menu.

Seefigure 3-22.

Using the Horizontal Setup menu, you can set scale, position, and the horizontal
reference. You can also set up the delayed time base window, which uses software

expansion to present amagnified view of an area of the waveform. See the Infiniium
oscilloscope application’s online help (described in chapter 4) for details.
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To zoom on a section of the waveform

1 Click and hold the left mouse button or touch screen stylusin ablank space
within the waveform display area, then drag the pointer to draw arectangle
around the areas of interest on the waveform(s) then release.

2 Click the Waveform Zoom menu item.

How the zoom takes place depends on whether acquisition is running or stopped. If
running, the oscilloscope adjusts vertical scale, vertical offset, horizontal scale, and
horizontal position as necessary to best rescale the areayou defined in step 1. If
stopped, the oscill oscope does a software magnification of the waveform.

In either case, asmall dialog box appearsin the corner of the screen, with an “ Undo”
button; by clicking this button, you will undo the zoom and return the oscill oscope to
its previous settings.

Avoid Overdriving the Vertical Input Amplifiers

When the oscilloscope isrunning, the input waveform can overdrive the
vertical input amplifiersif you expand the vertical excessively. Theresult is
distortion of thewaveform. Ensurethat you select aregion that will keep all
of the waveform on the screen vertically.
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Figure 3-23
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To move the markers using the graphical interface

1 Turn on the markers.

You canusethe[M ar ker 5] key onthefront panel, or select Markersfrom the Measure
menu.

2 Click and hold the left mouse button or touch screen stylus while the mouse
pointer ison one of the markers, then drag the marker to the position you want
on the waveform, then release.

Clicking and dragging a marker makes it easy to quickly move the marker to the
desired waveform event. You can use the front-panel Measure Position knob for fine
adjustment, or select the Markers command from the Measure menu and set the
marker position precisely. See the online help for details.

Figure 3-24
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To make a measurement on awaveform

Click and hold the mouse button or touch screen stylus on a measurement icon, then
drag the icon to the waveform event you want to measure then rel ease.

or

Click a measurement icon, then specify which source you want to measure in the
dialog box that is displayed.

For measurements on waveform features, such asthosethat involve waveform edges,
if you click the measurement icon and specify a source, the measurement defaultsto
using the feature closest to the horizontal reference point. When you make the
measurement using drag-and-drop, the measurement uses the waveform feature
closest to the point where you drop the icon.

Only the most commonly used measurements are available on the toolbar. Othersare
availableby selecting them from the Measure menu. A few specialized measurements
are available only through the remote programming command set. See the
Programmer’s Reference.

When you drag and drop a measurement icon on awaveform, notice that the icon
outline changes color to match the color of each waveform it touches. Thisletsyou
easily see which waveform will be measured when you release. Also, the
measurement resultsare al so displayedin col or to makeit easy to seewhichwaveform
source is being measured.

For edge-sensitive measurements, when you drop the measurement icon on a
waveform, ageometric icon appearsin the waveform marker color. Thisicon shows
exactly where the measurement is being made. Theicon isalso displayed next to the
measurement results readout to associate the readout with the waveform and feature
being measured. See figure 3-25. This feature helps you distinguish measurement
results from each other when you make multiple measurements on the same
waveform, but at different waveform features. For example, a series of risetime
measurements on several different edges of the same waveform al have unique
geometric icons to show each measurement’s location.
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To access the trigger setup

» Click the trigger setup button at the bottom of the waveform display.
or
e Select Trigger from the Setup menu.

The trigger setup dialog box lets you select any of the different modes of triggering
supported by the oscilloscope—Edge, Glitch, or Advanced, with choices under
Advanced of Pattern, State, Delay by Time, Delay by Events, or Violation. You can
set the parameters and conditions for each of those trigger modes.

Figure 3-26
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Figure 3-27

To set an edge trigger

1 Click the trigger setup button at the bottom of the waveform display.
The Trigger Setup dialog box appears. See “To access the trigger setup.”

2 Click Edge.

3 Click the source you want to use for the trigger signal.

4 Clicktoselecttherisingedge, falling edge, or both edgesfor thetrigger source.
5 Set thetrigger level using the spin box.

You can also click thetrigger level setting to display apop-up numeric keypad, where
you can enter the trigger level directly.

Select Edge mode
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To set dialog box preferences

» Toadlow multiple dialog boxes on the screen at atime, select Utilities > User
Preferences. Then select Allow Multiple Active Dialogsin the User Preferences
dialog box. Y ou can asoright-click in most open dial og boxesand check the Multiple
Active Dialogs selection.

Normally, the oscill oscope displays only one dialog box at atime, and you must close
that dialog box before opening another. With Allow Multiple Active Dialogs, you can
change several different aspects of the oscilloscope configuration simultaneously.

Figure 3-28
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To recover your Infiniium hard disk

The Infiniium hard disk recovery system is contained in a hidden partition on the
Infiniium hard disk. If you have to use the recovery system, the Infiniium hard disk
isreturned to the condition it was in when it left the factory. Before recovering the
Infiniium hard disk, use the following procedure to return the Infiniium to normal
operation.

Turn off the Infiniium.

Turn on the Infiniium. If the oscilloscope does not successfully restart then
try recycling the power again.

After the Windows 7 load screen disappears, press and release the Infiniium

[Default Setup] key on the front panel. If the oscilloscope still does not
successfully restart, follow the instructions for recovering the hard drive.

Infiniium Hard Drive Recovery
Use the following instructions to recover your Infiniium hard drive.
Turn off the Infiniium.

Connect the keyboard to the keyboard connector on the rear panel of the
oscilloscope.

Connect the mouse to the mouse connector on the rear panel of the
oscilloscope.

Turn on the Infiniium.

Whenyou seethe message pressF2toboot thel nfiniium Recovery System,
press [F2] and follow the on-screen instructions.

Once the recovery processis finished and the oscilloscope is running, check
in the About Infiniium dialog box under installed optionsto seeif al of the

optionsyou ordered areinstalled. If the options are not installed, install them
using thelicense keys provided on the oscilloscope option license certificates
you received or on the rear panel of the oscilloscope.
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Accessing the Online Help

M ost of thedocumentation for using thelnfiniium oscilloscopeisincludedinitsonline
help.

Theonline help is accessible from the menu bar and from dial og boxes. This chapter
explains how to use the help to find the information you need to use the oscilloscope
effectively.
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To access the online help

» Select Contents from the Help menu.
The Contents page for the oscilloscope online help is displayed.

Figure4-1
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Figure4-2
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Accessing the Online Help

Viewing the Online Help Window

The online help provides several waysfor you to find the information you need. The
Contents topic, shown below, isthe first method for finding information. It appears
when you access the online help from the Help menu.
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Using the Oscilloscope

When first using the oscilloscope, see:

When connecting to your Device Under Test (DUT), see:

When setting up the oscilloscope, see:

N M ik
-

When setting up triggers, see:

What's New — gives an
overview of new features in
the most recent and previous
software releases.

Getting Started — describes
the front panel controls and
the user interface.
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Viewing the Online Help Window

Theonlinehelp window always stayson top of theinterfacedisplay, soyou can
refer to it whileworking with the oscilloscope. You can move the window
around the screen or resizeit to makeit easier to use.

Thelndextab isthe second method of finding information. You cantypein akeyword
and search the index for that keyword, or scroll through the list to find atopic.

The Search tab is the third method of finding information. You can enter akeyword
and if that word existsin the online help, alist of topics containing the keyword is
shown. Becausethe search enginelistsevery topic that mentionsthe search word, you
may find that certain searches generate many results. To make searching more
efficient, first try searching only topic titles (you can enable this by checking the
Search Titles Only box at the bottom of the Search pane). Then you might also use
guotation marks so the help finds words only in agiven order. For example, asearch
for sampleratewill list every topic that contains either the word sample or the word
rate. However, a search for “ samplerate” returns only topics containing the phrase
samplerate.

Another useful featureis the Favorites tab. To access this tab press the arrow button
next to the tabs selection area (see screen shot on previous page for thislocation) to
display the Favoritestab. When you are on atopic you want to save to the Favorites
tab, simply click on the Add button at the bottom of the pane. This enables you to
build up your own mini-help system of topics you use frequently.

Hyperlinks throughout the online help alow you to reach the information you need.
Most hyperlinkswill bein blueunderlined text, but some hyperlinksal so have buttons
(many of thereferencetopics) or tabs(in setup guidetopics). You can find out whether
aparticular item has ahyperlink by pointing to it; if it isahyperlink, the pointer will
changeto ahand icon. Clicking once will follow the hyperlink to display anew topic
with the relevant information.
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To access context-sensitive information

To see overview information for itemsin adialog box, click the Help button in that
dialog box.

Figure4-3
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marker and measurement controls 3-37
marker arrow keys 3-37
Marker B key 3-47
markers 3-37
and measurements 3-82
moving 3-81
positioning 3-47
turning on or off 3-47
measurement icons 3-51, 3-52, 3-53, 3-83
measurement indicators
geometric 3-53
measurement results
associating with waveform 3-82, 3-83
measurement toolbar 3-51, 3-52, 3-53,
3-82, 3-83
measurements 3-37, 3-54, 3-82, 3-83
and markers 3-82
drag and drop 3-53
Quick 3-48
reset 3-67
using markers 3-47, 3-81
menu bar 3-51, 3-52, 3-55, 3-62
menus 3-62
context-sensitive 3-55, 3-63, 3-65
methods for accessing information 4-92
Mode key 3-46
modes
edge trigger 3-85
graphical interface 3-51, 3-52
trigger 3-84
mouse
click 3-58
connecting 1-17
moving 3-58
right-click 3-58, 3-63
verifying 1-22
moving
dialog boxes 3-58, 3-59, 3-60
markers 3-47, 3-81
mouse 3-58
waveform horizontally 3-44, 3-77
waveform vertically 3-43
multiple active dialog boxes 3-86

N
notes
dialog boxes 3-86
information system access 4-91

online help access 4-94

online help windows 4-93
overdriving vertical amplifiers 3-79
screen saver 1-20

zooming 3-55

O
obtaining information within a particular
context 4-94
offset
adjusting vertical 3-43, 3-71, 3-72
vertical 3-37
online help 4-90, 4-91
windows 4-93
opague dialog boxes 3-86
opening the online help 4-91
operation
verifying 1-22
option button 3-58, 3-59, 3-60
options
and accessories 1-10
display 3-54
oscilloscope
cleaning 1-26
inspecting 1-9
resetting 3-38
using 3-32
oscilloscope feet 1-19
oscilloscope front panel 3-33, 3-35, 3-37
oscilloscope graticule 3-37
oscilloscope operation
verifying 1-22
oscilloscope probes, see probes
overdriving vertical amplifiers 3-55, 3-79
overvoltage category 1-11

P
package contents 1-9
parallel printers 1-15
parameters
trigger 3-84
pointer
moving 3-58
pointing device
connecting 1-17
verifying operation 1-22
pollution degree 1-11
pollution degree, definitions 1-11

position
adjusting horizontal 3-44, 3-56, 3-77
adjusting vertical 3-43
horizontal 3-51, 3-52, 3-78
positioning markers 3-47
power
applying 1-20
connecting 1-14
requirements 1-14
turning off 1-21
preferences for dialog boxes 3-86
preset measurements 3-48
printer
cables 1-15
printers
connecting 1-15
probes 1-10
connecting 1-17, 1-18
setting characteristics of 3-74
probing acircuit 1-18

Q
quick measurements 3-48
QuickMeas key 3-48

R
Recovery Disks 3-87
reducing screen clutter 3-86
reference

horizontal 3-75
Repetitive Strain Injury

Description 2-29

Using the Mouse 2-30
reset

measurements and statistics 3-67

oscilloscope 3-38
right horizontal reference 3-56, 3-75
right-click 3-58, 3-63
RJ-45 connector 1-15

LAN card 1-15
RS

Description 2-29

Using the Mouse 2-30
run 3-66

button 3-52
Run key 3-39
run/stop

controls 3-56
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running acquisition 3-36

S
scaling
adjusting vertical 3-43, 3-73
vertical 3-37, 3-51, 3-52
screen saver 1-20
seconds per division
adjusting 3-44
in zoom 3-45
setting 3-76
seconds per division setting 3-51, 3-52
selecting
commands 3-62, 3-63
waveform features for measurement
3-53
serial printers 1-15
set up trigger 3-36
setting
dialog box preferences 3-86
edge trigger 3-46
horizontal reference 3-75
sweep speed 3-76
trigger position 3-75
setup
channel 3-74
default 1-22, 3-36, 3-38
dialog boxes 3-86
horizontal 3-56, 3-78
trigger 3-56, 3-84, 3-85
side panel connections 1-15
slope
trigger 3-46, 3-85
Slope key 3-46
software magnification of waveforms 3-79
source
trigger 3-46, 3-85
Source key 3-46
spin box 3-58, 3-59, 3-60
standard accessories 1-9
starting and stopping acquisition 3-39, 3-66
statistics
reset 3-67
status indicators
trigger 3-36
Stop
key 3-39
stop 3-66

button 3-51, 3-52
stopping acquisition 3-36
stretching and shrinking the waveform

3-44, 3-56, 3-76
submenus 3-62, 3-63
sweep

key 3-46

triggered 3-46, 3-85
sweep speed 3-36, 3-56, 3-78

adjusting 3-44, 3-76

horizontal 3-51, 3-52

in zoom 3-45

T
Tab display area 3-54
tabs
as hyperlink 4-93
tilting the oscill oscope 1-19
time base
adjusting 3-76
see also horizontal
time measurements 3-37
title bar 3-58, 3-59, 3-60
tool tips 3-53
toolbars 3-55
horizontal and trigger 3-55
measurement 3-51, 3-52, 3-53, 3-82,
3-83
vertical 3-55
topics
contents 4-92
Touch Screen
Enable and Disable 3-49
touchpad
connecting 1-17
tracking waveforms
using markers 3-47
translucent dialog boxes 3-86
transparent dialog boxes 3-86
trigger
controls 3-36
input coupling 3-46
level 3-46, 3-57, 3-85
level reference indicator 3-57
location 3-56
parameters, where set up 3-36
position 3-75
setting edge 3-46

setup 3-56, 3-84, 3-85
setup button 3-51, 3-52, 3-84, 3-85
slope 3-46, 3-85
source 3-46, 3-85
status indicators 3-36
triggered sweep 3-46, 3-85
turning channels on or off 3-41, 3-55, 3-70
turning markers on and off 3-47

U
undo
default setup 3-38
use of color ininterface 3-33, 3-82
user interface
front panel 3-33, 3-35, 3-37
use of color 3-33, 3-52
user interface elements 4-94
using
markers 3-47
oscilloscope 3-32

\Y,
verifying basic operation 1-22
vertical amplifiers
overdriving 3-79
vertical controls 3-37
vertical inputs
overdriving 3-55
vertical offset 3-37, 3-74
adjusting 3-43, 3-54, 3-55, 3-71, 3-72
vertical scaling 3-37, 3-51, 3-52, 3-74
adjusting 3-43, 3-55, 3-73
vertical settings 3-55
vertical toolbar 3-55
voltage measurements 3-37
volts per division
adjusting 3-43, 3-73

w
waveform
magnifying 3-36, 3-45
stretching and shrinking 3-44
waveform display area 3-54
waveform features
measurements on 3-82
moving markersto 3-81
selecting for measurement 3-53
waveforms

98



Index

acquiring 3-39, 3-66
adjusting horizontal position 3-77
associating with measurement results
3-82, 3-83
drag and drop 3-71, 3-77
drag-and-drop measurements on 3-82
dragging measurement iconsto 3-53
making bigger or smaller 3-73
making quick measurements 3-48
manipulating 3-54
matching to measurement results 3-53
measuring using markers 3-47
stretching and shrinking 3-56, 3-76
tracking with markers 3-37
turning off 3-41
zooming on 3-55, 3-79, 3-80
window
delayed sweep 3-45
Window system settings 1-25
windows
online help 4-93
working with dialog boxes 3-86

z
zoom 3-45
zooming on waveforms 3-55, 3-79, 3-80
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Safety
Notices

Thisapparatus hasbeen
designed and tested in accor -
dancewith |EC Publication
1010, Safety Requirementsfor
M easuring Appar atus, and
has been supplied in a safe
condition. Thisisa Safety
Class | instrument (provided
with terminal for protective
earthing). Before applying
power, verify that the correct
safety precautions ar e taken
(see the following war nings).
In addition, note the external
markings on the instrument
that are described under

" Safety Symbols."

Warnings

« Beforeturning on theinstru-
ment, you must connect the
protective earth terminal of
theinstrument to the protec-
tive conductor of the (mains)
power cord. Themainsplug
shall only beinserted in a
socket outlet provided with a
protective earth contact. You
must not negate the protec-
tive action by using an exten-
sion cord (power cable)
without a protective conduc-
tor (grounding). Grounding
one conductor of atwo-con-
ductor outlet isnot sufficient
protection.

* Only fuseswith therequired
rated current, voltage, and
specified type (normal blow,
time delay, etc.) should be
used. Do not userepaired
fuses or short-circuited fuse-
holders. To do so could cause
a shock or fire hazard.

« If you energize thisinstru-
ment by an auto transformer
(for voltage reduction or
mainsisolation), the common
terminal must be connected to
the earth terminal of the
power sour ce.

* Whenever it islikely that the
ground protection isimpaired,
you must make theinstru-
ment inoperative and secureit
against any unintended opera-
tion.

* Serviceinstructionsare for
trained service personnel. To
avoid dangerous electric
shock, do not perform any ser-
vice unless qualified to do so.
Do not attempt internal ser-
vice or adjustment unless
another person, capable of
rendering first aid and resus-
citation, is present.

* Do not install substitute
partsor perform any unau-
thorized modification to the
instrument.

* Capacitorsinsidetheinstru-
ment may retain a charge
even if theinstrument isdis-
connected from its sour ce of
supply.

» Do not operate theinstru-
ment in the presence of flam-
mable gasses or fumes.
Operation of any electrical
instrument in such an envi-
ronment constitutes a definite
safety hazard.

* Do not usetheinstrument in
amanner not specified by the
manufacturer.

For technical assistance,
please contact Agilent
Technologies Technical
Support. You can find the
Technical Support phone
number for your specific
country on www.agilent.com.

To clean theinstrument

If theinstrument requires
cleaning: (1) Remove power
from theinstrument. (2) Clean
the external surfaces of the
instrument with a soft cloth
dampened with a mixture of
mild detergent and water. (3)
Make surethat theinstru-
ment iscompletely dry before
reconnecting it to a power
sour ce.

Safety Symbols

A

Instruction manual symboal:
the product ismarked with
this symbol when it is neces-
sary for you to refer tothe
instruction manual in order to
protect against damageto the
product.

}

Hazar dous voltage symbol.

Earth terminal symbol: Used
toindicate a circuit common
connected to grounded chas-
Sis.

Keysight TechnologiesInc.
1900 Garden of the Gods Road

Colorado Springs, CO 80907 USA
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No part of thismanual may be
reproduced in any form or by
any means (including elec-
tronic storage and retrieval or
trandation into aforeign lan-
guage) without prior agree-
ment and written consent
from Agilent Technologies,
Inc. asgover ned by United
States and inter national copy-
right laws.

Manual Part Number
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Print History
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54904-97006, October 2009
54904-97001, June 2009

Restricted Rights L egend

If softwareisfor usein the
performance of a U.S. Gov-
ernment prime contract or
subcontract, Softwareis deliv-
ered and licensed as“ Com-
mercial computer softwar €’
asdefined in DFAR 252.227-
7014 (June 1995), or asa
“commercial item” asdefined
in FAR 2.101(a) or as
“Restricted computer soft-
ware”’ asdefined in FAR
52.227-19 (June 1987) or any
equivalent agency regulation
or contract clause. Use, dupli-
cation or disclosure of Soft-
wareissubject to Agilent
Technologies' standard com-
mercial licenseterms, and
non-DOD Departments and
Agencies of the U.S. Govern-
ment will receive no greater
than Restricted Rights as
defined in FAR 52.227-
19(c)(1-2) (June 1987). U.S.
Government userswill receive
no greater than Limited
Rightsasdefined in FAR
52.227-14 (June 1987) or
DFAR 252.227-7015 (b)(2)
(November 1995), as applica-
blein any technical data.

Document Warranty

Thematerial contained in this
document isprovided “asis,”
and is subject to being
changed, without notice, in
futureeditions. Further, tothe
maximum extent permitted by
applicablelaw, Agilent dis-
claimsall warranties, either
expressor implied, with
regard to thismanual and any
information contained herein,
including but not limited to
theimplied warranties of mer-
chantability and fitnessfor a
particular purpose. Agilent
shall not beliablefor errorsor
for incidental or consequen-
tial damagesin connection
with the furnishing, use, or
performance of this document
or of any information con-
tained herein. Should Agilent
and the user have a separate
written agreement with war -
ranty terms covering the
material in thisdocument that
conflict with these terms, the
warranty termsin the sepa-
rate agreement shall control.

Technology Licenses

The hardwar e and/or soft-
war e described in this docu-
ment are furnished under a
license and may be used or
copied only in accordance
with the terms of such license.

WARNING

A WARNING notice
denotesa hazard. It
calls attention to an
operating procedure,
practice, or thelikethat,
if not correctly
performed or adhered
to, could result in
personal injury or
death. Do not proceed
beyond a WARNING
notice until the
indicated conditions are
fully understood and
met.

CAUTION

A CAUTION notice
denotesa hazard. It
calls attention to an
operating procedure,
practice, or thelikethat,
if not correctly
performed or adhered
to, could result in
damage to the product
or loss of important
data. Do not proceed
beyond a CAUTION
notice until the
indicated conditionsare
fully understood and
met.

Trademark
Acknowledgements
Windows and M S Windows
areU.S. registered trade-
marks of Microsoft Corpora-
tion.

MATLAB isaU.S. registered
trademark of MathWorks.

Mathcad isa U.S. registered
trademark of Mathsoft.
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