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Important Information

Warranty

The media on which you receive National Instruments software are warranted not to fail to execute programming instructions,
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A Return Material Authorization (RMA) number must be obtained from the factory and clearly marked on the outside of
the package before any equipment will be accepted for warranty work. National Instruments will pay the shipping costs of
returning to the owner parts which are covered by warranty.

National Instruments believes that the information in this document is accurate. The document has been carefully reviewed

for technical accuracy. In the event that technical or typographical errors exist, National Instruments reserves the right to

make changes to subsequent editions of this document without prior notice to holders of this edition. The reader should consult
National Instruments if errors are suspected. In no event shall National Instruments be liable for any damages arising out of

or related to this document or the information contained in it.
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CONSEQUENTIAL DAMAGES, EVEN IF ADVISED OF THE POSSIBILITY THEREOFR This limitation of the liability of National Instruments will

apply regardless of the form of action, whether in contract or tort, including negligence. Any action against National ksstrumen
must be brought within one year after the cause of action accrues. National Instruments shall not be liable for any delay in
performance due to causes beyond its reasonable control. The warranty provided herein does not cover damages, defects,
malfunctions, or service failures caused by owner’s failure to follow the National Instruments installation, operation, or
maintenance instructions; owner’s modification of the product; owner’s abuse, misuse, or negligent acts; and power failure or
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Copyright
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Conventions

»

bold

italic

monospace

monospace bold

monospace italic

The following conventions appear in this manual:

The» symbol leads you through nested menu items and dialog box options
to a final action. The sequenE#e»Page Setup»Optionslirects you to

pull down theFile menu, select thBage Setuptem, and seledptions

from the last dialog box.

This icon denotes a note, which alerts you to important information.

Bold text denotes items that you must select or click on in the software,
such as menu items and dialog box options. Bold text also denotes
parameter names.

Italic text denotes variables, emphasis, a cross reference, or an introduction
to a key concept. This font also denotes text that is a placeholder for a word
or value that you must supply.

Text in this font denotes text or characters that you should enter from the
keyboard, sections of code, programming examples, and syntax examples.
This font is also used for the proper names of disk drives, paths, directories,
programs, subprograms, subroutines, device names, functions, operations,
variables, filenames and extensions, and code excerpts.

Bold text in this font denotes the messages and responses that the computer
automatically prints to the screen. This font also emphasizes lines of code
that are different from the other examples.

Italic text in this font denotes text that is a placeholder for a word or value
that you must supply.
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Welcome to VirtualBench

The VirtualBench suite of tools is a high-performance, easy-to-use virtual
instruments application program for Windows NT/2000/98/95. This
manual gives you step-by-step instructions on how to use each instrument.
It also includes a description of the front panel of each instrument.

This chapter lists the minimum system requirements for VirtualBench,

explains how to install VirtualBench, and tells you what the setup program
installs.

Minimum System Requirements

To run VirtualBench, you must have the following:

»  Microsoft Windows NT 4.0 or higher, Microsoft Windows 2000,
Windows 98, or Windows 95

» Personal computer using at least a 66 MHz 486 or higher
microprocessor with floating-point capability (National Instruments
recommends a Pentium 60 or higher microprocessor with
floating-point capability.)

» VGA resolution (or higher) video adapter
e Minimum of 32 MB of RAM

e 40 MB free hard disk space

e Microsoft-compatible mouse

* NI-DAQ 6.7 or later

© National Instruments Corporation 1-1 Getting Started with VirtualBench



Chapter 1 Welcome to VirtualBench

Installing VirtualBench

You must install VirtualBench with NI-DAQ driver software.

@ Note National Instruments recommends you close other applications before you install

VirtualBench.

Complete these steps to install VirtualBench:

1.

Insert your VirtualBench Installation CD into your CD-ROM drive.

2.  Wait several seconds. On most computers, the AutoRun utility on the

CD automatically launches thértualBench Installation CD
dialog box.

If theVirtualBench Installation CD dialog box does not appear, use
the Start button in the Windows taskbar to sel®etn and type
d\setup in the input box, wheré is your CD-ROM drive.

Click OK.

Click Install VirtualBench in theVirtualBench Installation CD
dialog box.

@ Note Read the VirtualBenaleadme.txt file on the VirtualBench Installation CD for the
latest information about installing and using VirtualBench.

What the Setup Program Installs

Getting Started with VirtualBench

The VirtualBench setup program installs the following virtual instruments,
with online help for each instrument:

L]

Oscilloscope (Scope)

Dynamic signal analyzer (DSA)
Function generator (FG)

Logger

Arbitrary waveform generator (Arb)
Waveform editor (Arb)

Device calibrator (CAL)

Counter

1-2 WWW.hi.com



Chapter 1 Welcome to VirtualBench

Installing on a Network

Contact National Instruments for licensing information if you plan to run
VirtualBench on a network.

Connecting Signals to Your Data Acquisition Device

Refer to the user manual for your National Instruments DAQ device for
instructions on connecting signals to your device.

© National Instruments Corporation 1-3 Getting Started with VirtualBench



VirtualBench-Scope

This chapter explains the VirtualBench-Scope (oscilloscope) front panel
features and how to acquire data with the oscilloscope.

Launching VirtualBench-Scope

To launch VirtualBench-Scope, use Skart button in the Windows
taskbar to sele®rograms»VirtualBench»VirtualBench-Scope

Front Panel Features

This section explains the features of the VirtualBench-Scope front panel,
shown in Figure 2-1.

© National Instruments Corporation 2-1 Getting Started with VirtualBench



Chapter 2 VirtualBench-Scope

Maximize/Minimize
Graphics Display

Trigger Cursor Vertical Sliders | Channel Selector

Graphics |
Display

B! VirtualBench-Scope

Channels Chz =
m| Chi =
Chz
Cha
= | Chd :)
ST e Channel
Ll GER Cisuelie ; Settings
[ | Ref 2 DCz=
Timebase . Position
\j Timebase
Curzors Tigae
I:I | Mode| Auta 3:
B = _ Trigger
ths 3| cthiche ||\ Settings
Trig =21 Grou
= Slope | p
1} = p
Hun@ Single -’b*l S’Ztﬁ; /**| Mode % | Select c;Pg;Rl U9 | setsox_m |

Y
Main Control Bar Zoom Controls

Figure 2-1. Front Panel of VirtualBench-Scope

The front panel of VirtualBench-Scope has the following features:

L]

Getting Started with VirtualBench

Channel Selector—Selects a waveform for display on the graphics
display.

Channel Settings

— Channel—Selects the active channel.

— Volts/div—Adjusts the vertical sensitivity of the active channel.
— Coupling—Selects AC or DC input coupling.

— V. Position—Moves the active channel vertically on the graph.

Timebase—Controls the timebase setting. Turning the knob
clockwise reduces the time period that appears in the graphics display.
Each horizontal division represents one time period.

Trigger Cursor—Changes the trigger level and position. Move the
trigger cursor by clicking and dragging the cursor on the display.

2-2 www.ni.com



Chapter 2 VirtualBench-Scope

»  Graphics Display—Displays waveforms, channel information,
cursor, and waveform measurements.

* Maximize/Minimize Graphics Display—Maximizes the graphics
display so that it fills the entire window.

« Vertical Sliders—Adjust voltage offset for each channel. Use a slider
when you want to adjust multiple waveforms in the graphics display.

» Trigger Settings Group—Controls the conditions required for signal
acquisition; for example, whether to wait for a digital trigger before
acquiring data or whether to acquire data in free-run mode
(no triggering).

* Main Control Bar Buttons

— Run—Acquires data continuously. Deselection of this button
places the VirtualBench-Scope in idle mode.

— Single—lInstructs VirtualBench-Scope to perform a single
acquisition.

— Auto Setup—Configures the scope for the best timebase, volts
per division, and trigger setting for each channel currently
selected with the channel selector.

— Mode—Sets the mode of the scope to volts versus time or X
versus Y mode.

— Select—Selects a subset of the waveform for further analysis or
for saving to disk.

e Zoom Controls—Adjusts the view of your display data.
— Scroll Bar—Adjusts zoom view.

— Zoom In—Zooms in on display data. Each zoom increases the
view by a factor of two.

— Zoom Out—Zooms out to full X scale.

@ Note Refer to theVirtualBench-Scope Online Refererioemore information about the
front panel items.

© National Instruments Corporation 2-3 Getting Started with VirtualBench



Chapter 2 VirtualBench-Scope

Acquiring Data

Getting Started with VirtualBench

When you launch VirtualBench-Scope, it operates in continuous run mode.
Complete the following steps to start acquiring signals with
VirtualBench-Scope:

1. Ifyou are using a DAQ device, connect a signal to the Channel 0 input
of your device. Refer to the user manual of your DAQ device for
details. For example, on a 68-pin MIO E-series device, connect a signal
to pins 68 (ACHO) and 67 (AIGND) for a referenced single-ended
input.

If you are using an IVI device, connect a signal to the appropriate
channel of your device. Refer to Chapte€dnfiguring Your System
in thelVI Driver Library User Manuafor more information about
configuring your IVI virtual instrument.

2. Configure VirtualBench-Scope.
a. SelectEdit»General Settingson the front panel.

b. Select the National Instruments DAQ or IVI instrument you want
to use from thé\cquire tab of theScope Settingslialog box,
shown in Figure 2-2. If a device does not appear in the Instrument
list, make sure you have properly configured the instrument using
the Measurement & Automation Explorer or you have configured
an IVIScope virtual instrument in the Measurement &
Automation Explorer. Refer to Chapter@onfiguring Your
Systemin thelVI Driver Library User Manualfor more
information about configuring your IVI virtual instrument.
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Chapter 2 VirtualBench-Scope

E YirtualBench-5cope Settings

| Il -> SCOPET | Instrumnent
Acguie | Diizplay | Ceapgd %
| Mormal =] Mode

Tmv =l Trgger Moise Rejection

Tk | Buffer Size

W Averaging Less -,“ 7 / More

|Jze Recommended 250 = ks/Sen
Sample Rate =

¥ Usze Equivalent Time Sampling

[~ Use SC-2040

(0] 4 I Cancel Apply

Figure 2-2. General Tab of VirtualBench-Scope Settings Dialog Box

c. ClickOK to use these settings.

@ Note When you launch VirtualBench-Scope, it automatically uses the settings of your
previous VirtualBench-Scope session.

3. Enable the button for the connected channel in the Channel Selector
group. Disable all other channels.

4. To start, clickAuto Setup on the main control bar.

5. To change the trigger position, drag the trigger cursor (the small green
cursor in the center of the graph).

6. Click Run to stop the acquisition.

@ Note Refer to theVirtualBench-Scope Online Refererfoeinformation about
configuring VirtualBench-Scope for your specific application.

© National Instruments Corporation 2-5 Getting Started with VirtualBench



VirtualBench-DSA

This chapter explains the front panel features of the VirtualBench dynamic
signal analyzer (DSA) and how to acquire and measure signals.

Launching VirtualBench-DSA

To launch VirtualBench-DSA, use tB¢art button in the Windows taskbar
to selectPrograms»VirtualBench»VirtualBench-DSA.

Front Panel Features

This section explains the features of the VirtualBench-DSA front panel,
shown in Figure 3-1.

© National Instruments Corporation 3-1 Getting Started with VirtualBench



Chapter 3 VirtualBench-DSA

YirtualBench-D5SA
File Edit Displayz Help

Trigger Off
| Display Settings
Controls

| Display Settings
Controls

Log kagnitude 4 Term B-Harris

| Measurement
Displays

Hun@ Single "b’l Pause [l I HETUTES ‘

'
Main Control Bar

Figure 3-1. Front Panel of VirtualBench-DSA

The front panel of VirtualBench-DSA has the following features:

« Display Settings Controls—Provides individual control of the
measurements VirtualBench-DSA performs on each display. You can
select the channels, function, magnitude/phase mode, magnitude unit,
log/linear mode, phase unit, and markers for a display.

e Main Control Bar Buttons —Contains thé&kun, Single, andPause
controls.

— Run—Acquires data continuously. Deselecting this button places
VirtualBench-DSA in idle mode.

— Single—Acquires a single frame of data.

— Pause—Pauses the acquisition. Pausing does not clear the
averaging buffers.

e Measurement Displays—Displays measurements, reference
waveforms, and markers for marker measurements.

Note Refer to theVirtualBench-DSA Online Referenfoe more information about the
front panel items.
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Chapter 3 VirtualBench-DSA

Acquiring and Measuring Signals

Complete the following steps to start acquiring and measuring signals with
VirtualBench-DSA:

1. Connectasignal to the Channel 0 or 1 input of your DAQ device. Refer
to the user manual of your DAQ device for details.

2. Configure the DSA.
a. SelecEdit»Input Settings on the front panel.
b. Select thénput tab from theDSA Settingsdialog box, shown in

Figure 3-2.
=l DSA Input Settings [ %]
Input | Averaging | "Windowing I Triggering I Rauting I Units I

Device I 2. W1 4552 for PCI d

Color  Mame Chanrel  Coupling  Range[vpk)  OL
| | cno [0 < [ac & [ «oo0 ] |
D | Chi [ 1 = Jac < [ «0o0 ] |
W | e [ 2 = [ac & [ =000 - |
| [NEE [3 < [ac < [ w00 ] |

0K | Cancel | Apply |

Figure 3-2. Input Tab of DSA Input Settings Dialog Box

c. Select the device you want to use for the data acquisition. The
Device list displays only devices you have configured successfully
in the Measurement & Automation Explorer.
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Chapter 3 VirtualBench-DSA

d. Click theTriggering tab in theDSA Settingsdialog box, shown

in Figure 3-3.
{5 DSA Input Settings B
[nput I Ayeraging I Wwindowing I Triggsring | Routing I Unitg I

Trigger Type Trigger Channel Slope
I Maone vI LG i*  Rising
"B " Falling

Delay Samples Lewel [W]

I il I 0.oo

] i Hysteresis [V]
I 0.oo
0K | Cancel | Apply

Getting Started with VirtualBench

Figure 3-3. Triggering Tab of DSA Input Settings Dialog Box

e. Setthdrigger Type to none. This setting puts the acquisition in
free-run mode.

f.  Click OK.

g. SelectEdit»Frequency Settingson the front panel.

h. Select th&pantab in the=requency Settingsdialog box, shown
in Figure 3-4.
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VirtualBench-DSA

Spart | Zoom & I Zaoom B I
Baseband Span [Hz] # of Lines
[ Zza500 I 100 ,I
Line Wwidth [Hz) Aliaz Free Range
I 2225 [ Classical +|
Time Increment [%] Fiatio
[ 100.00 [0 za06250000

DSA Frequency Settings ]

oK

Cancel

Figure 3-4. Span Tab of DSA Frequency Settings Dialog Box

w

to measure. ClicloK.

Select 8aseband Sparthat is appropriate to the signal you are trying

4. Inthe upper display on the front panel, seléate Waveform in the
Waveform Type pop-up menu. Choodénear Magnitude in the

Scalepop-up menu.

5. SelectMarkers None in theMarkers pop-up menu.

6. Inthe lower display on the front panel, sefeatver Spectrumin the
Waveform Type pop-up menu. Choodeég Magnitude in theScale

pop-up menu.

7. Click theSinglebutton. VirtualBench-DSA displays a single frame of
data. If no data is visible, click the Autoscale Y-axis button (the button
that contains a “Y” and up/down arrows) in the display control. Check
your signal connections if data still does not appear.

8. Click Run. VirtualBench-DSA continuously acquires and displays

frames of data.
9. Click Run again to stop acquisition.

@ Note Refer to theVirtualBench-DSA Online Referentoe more information about

configuring VirtualBench-DSA for your specific application.
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VirtualBench-Logger

This chapter explains the VirtualBench-Logger front panel features and
how to acquire data with the logger.

Launching VirtualBench-Logger

To launch VirtualBench-Logger, use t8éart button in the Windows
taskbar to sele®rograms»VirtualBench»VirtualBench-Logger.
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Front Panel Features

This section explains the features of the VirtualBench-Logger front panel,
shown in Figure 4-1.

Y Axis
Select Control

Status Strip Chart Legend Channel
Display Display Control Select

Curzor:

Clear | Skart |

T
Acquire Data Controls

Getting Started with VirtualBench

Figure 4-1. Front Panel of VirtualBench-Logger

The front panel of VirtualBench-Logger has the following features:

Strip Chart Display—Displays the logged data.

Y Axis Select Controls—Selects which channel’'s Y scale to display
on either the left or right Y-axis of the strip chart display.

Status Display—Shows the current time, start time, and stop time of
the current data acquisition.

Channel Select Control—Selects which channels to display on the
strip chart display. You can use thabels/Valuesradio buttons below
the channel select control to switch between the channel labels and the

4-2 WWW.hi.com



Chapter 4 VirtualBench-Logger

channel values. When you seléabels, you can click a label to
change which channel the system displays on that plot. When you
selectvalues you can click the value to change the number of decimal
places the system displays for that channel.

Legend Control—Changes the trace attributes of each display
channel. Clicking a trace in the legend control displays a menu that
allows you to make changes to the point style, line style, interpolation
method, and color of the trace.

Acquire Data Controls—ContainsLogging On/Off, Clear Chart,
Start, Stop, andPausecontrols.

— Logging On/Off—Enables or disables logging data to disk when
you run the instruments.

— Clear Chart—Clears the strip chart display. Clicking this button
does not affect the acquisition of data.

— Start— Starts the acquisition of data and data logging when
enabled using the current logger configuration.

— Stop—Stops the acquisition of data and data logging when
enabled.

— Pause—Temporarily stops the flow of data to the strip chart and
log file when enabled.

@ Note Refer to theV/irtualBench-Logger Online Referenioe more information about the

front panel items.

Acquiring Data

Complete these steps to start acquiring data with VirtualBench-Logger:

1.

© National Instruments Corporation

Connect several known voltage signals to the input channels of your
DAQ device. Refer to the user manual of your DAQ device for details.
National Instruments recommends you use known reference signals to
verify proper operation of VirtualBench-Logger and your DAQ device.

Configure VirtualBench-Logger.
a. Selectdit»Settingson the front panel.

b. Select the device and SCXI module that you want to use
in the Logger Settings dialog box, shown in Figure 4-2.
VirtualBench-Logger disables the SCXI Module list when
no SCXI modules are configured for the selected device. The
Device list displays only devices you have configured successfully
in the Measurement & Automation Explorer.
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VirtualBench-Logger

B! Logger Settings

—— Hardware
; - File Canfig...
Device| T ATMIOIB<E-B0 -]
Mod] 1: SLed-1102 I Timing Config
—— Chahrels
Start Channel [™ BO/60 Hz Averaging
| 0-td1 Cho vI
End Channel Apply to
I T - tdl Ch ,I All Channels
I I = IT_'I Tranzducer
2-Md1 Ch2 JMd1 Chi Label
3-Md1 Ch3 . T Log?
4 - Md1 Chd — 1.000E+1 M ange
5 - Melf ChS A =S Raw
- td1 ChE v S1.000E+1 Rik ~ Eng Mz + B
7 - Md1 Ch? 5 e " Deadhanding
ER: 0.000E +0 Lev.
10 - Md1 Ch10 | 0.000E+0 &
11-Mdichil =]
Settings File |Lasl.set Help 0K | Cancel |

Figure 4-2. Logger Settings Dialog Box

Note The options on theogger Settingsdialog box vary slightly if you use an NI 485
Series board. Refer to tMirtualBench-Logger Online Referenfme more information.

Getting Started with VirtualBench

C.

Set theStart Channel andEnd Channelcontrols appropriately
for the channels that you connected signals to in Step 1.

Set the channel attributes for each channel from the start channel
to the end channel.

— SelectD-Md1 ChOin the textbox.

— Select thdransducer. The six transducer measurement
types are VDC, Thermocouple, RTD, Current, Thermistor,
and Resistance.

— Give each channel an appropriasel for easy
identification on the strip chart display.

— Select &Rangefor the specified channel.

Click theFile Config button. In theFile Configuration dialog
box, shown in Figure 4-3, specify the name of the log file where
VirtualBench-Logger stores the logged data on disk. To specify
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the location of this file, use tH&rowse button. SelecEnable
Logging andBegin Logging on Start Click OK.

@ Note If you have not previously specified a log file, VirtualBench-Logger automatically
displays &5ave adialog box.

EX File Configuration Bz
—— Data File Info
File Marne sermame
|data.lag Browse... | }ioe Smith
Comnments
Start New File  Fils v o
Liter M Lings LE;FC:?an.thm file with my spreadshest
| 1000
[v Enable Logging -
I Begin Logi _— Figld Length Precision
egin Logging on Star |—1U |—3
Example | 123,457

Help | K | Cancel |

Figure 4-3. File Configuration Dialog Box

f.  Click theTiming Config button. In theTiming Configuration
dialog box, as shown in Figure 4-4. Set the Start Timing and Stop
Timing to start and stop manually. Set ffime Interval control
t0 1.00 seconds. Set Log to Disk Everylime Intervals to 1.
Set theDisplay Lengthto 1 minute. ClickOK.

© National Instruments Corporation 4-5 Getting Started with VirtualBench



Chapter 4 VirtualBench-Logger

Ef Timing Configuration [ <]

—— Start Timpbg ———————— —— Stop Timing
¥ Start b anually 1% Stop Manually
¥ Start at Time
¥ Stop &fter Elapsed Time
§ it His ?m Mins %WM Secs
¥ Begin Logging on Start ¥ Stop at Time
—  Time Inkeryval gmw
| 1.00 Time Interval [sec)
Log ta Disk Every — Dizplay Length
I 1 Time lrteryalz) |_1| mins ,I

Help | Ok, | Cancell

Figure 4-4. Timing Configuration Dialog Box

g. ClickOK in the Logger Settings dialog box to return to the front
panel.

@ Note Refer to the/irtualBench-Logger Online Referenf more information about
configuring VirtualBench-Logger for your specific application.

3.

Getting Started with VirtualBench

Select the channels you want to display on the strip chart using the
channel select control.

Click the right or left Y-axis controls to select which channel’s Y-scale
you want to display on the strip chart.

Click Start in the acquire data contradsea. VirtualBench-Logger
begins acquiring and logging data to disk at 1-second intervals and
displays it on the strip chart. If no data appears, check the signal
connections to your DAQ device or check Bengelimits for the
channels you selected in thegger Settingsdialog box.

Click theStop button to stop the acquisition.
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VirtualBench-FG

This chapter explains the VirtualBench function generator (FG) front panel
features and how to generate a waveform.

Launching VirtualBench-FG

To launch VirtualBench-FG, use tB¢art button in the Windows taskbar
to selectPrograms»VirtualBench»VirtualBench-FG.

Front Panel Features

This section explains the features of the VirtualBench-FG front panel,
as shown in Figure 5-1.

Display Window  Range Selector Function Selector
| | |
i VirtualBench-FG
File Edit Controls Window | Help
N
Range Function
8.00000001 . JEStAESLY |~ | 1 | W oo | use
Frequency Dut_p Cycle Offset Amplitude
PI_a_l,J
On List Step H“-q_‘_‘
E\ "l "'l Min . A A Ma [0z [ 000 2y [5.000 =]
b N
On Play Step Frequency Knob Waveform Modifier Controls
List

Figure 5-1. Front Panel of VirtualBench-FG
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The front panel of VirtualBench-FG has the following features:

Display Window—Shows the actual waveform frequency
VirtualBench-FG generates.

Range Selector—Selects the frequency range of VirtualBench-FG.

Function Selector—Selects which type of waveform
VirtualBench-FG generates.

Frequency Knob—Controls the frequency of the waveform within
the range you specify with the range selector.

Waveform Modifier Controls —Maodifies some of the properties of
the waveform.

— Duty Cycle—Adjusts the duty cycles of the sine wave, square
wave, and triangle wave.

— Offset—Adjusts the DC offset of the waveform.

— Amplitude —Adjusts the peak amplitude of the generated
waveform.

On—Starts or stops waveform generation.

Play List—Outputs waveforms as specified in the frequency list.
ThePlay List button appears only with ¥4 devices.

Step—Steps through the frequency list. THiepbutton appears only
with 54xx devices.

@ Note Refer to theVirtualBench-FG Online Referenéer more information about the

front panel items.

Generating a Waveform

Getting Started with VirtualBench

Complete the following steps to configure VirtualBench-FG to generate a

waveform:

1.

Configure the output.
a. Selectdit»Settingson the front panel.

b. Select the instrument you want to use for waveform generation in

theVirtualBench-FG Settings dialog box, as shown in
Figure 5-2. The Instrument list displays only devices that you

have configured successfully in the Measurement & Automation

Explorer. Refer to Chapter €onfiguring Your Systenn the
IVI Driver Library User Manualfor more information about
configuring your VI virtual instrument.
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I VirtualBench-FG Settings <]

I Da&Q -» 20 PCI-MIO-TBE-4 j Instrument

I 0 vl Channel

lJze Recommended
r |Ipdate Rate | 1000.0 3: Update Rate [k5/5ec)
™ UseFIFD [800 =] Buffer Sizs (Samples)

ar. I Canhicel

Figure 5-2. VirtualBench-FG Settings Dialog Box

c. SettheChannel Update Rate Use FIFO, andBuffer Size
controls.

d. ClickOK.

2. Connect a device or scope to the output of the analog output device that
you specified in Step 1. Refer to your DAQ device user manual or
instrument manual for details.

3. Click On. VirtualBench-FG continuously generates an analog
waveform at the output pin.

4. Click On again to stop the waveform generation.

@ Note Refer to theVirtualBench-FG Online Referendéer more information about
configuring VirtualBench-FG for your specific application.
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VirtualBench-DMM

This chapter explains the VirtualBench digital multimeter (DMM) and how
to measure a signal with the DMM.

Launching VirtualBench-DMM

To launch VirtualBench-DMM, use tigtart button in the Windows
taskbar to sele®rograms»VirtualBench»VirtualBench-DMM .

Front Panel Features

This section explains the features of the VirtualBench-DMM front panel,
shown in Figure 6-1.

Resolution
Range Selector Measurement Display Control
| /

ix! VirtualBench-DMM
File Edit “window Help

y

WOC 10 1EII:Im 10m 1m
Auln.l.l.l.l.l%

Function Run  Single  Null | ww | mXB Log

Max: 24996 Min: 246.35

-

vv Az | av | o | Q] |1 | [ ] a8 |me %] H |
\olts Current Ohms Diode Math Buttons
AC AC )

Volts Current 4-Wire  Temperature [

DC DC Ohms Main Controls

Figure 6-1. Front Panel of VirtualBench-DMM
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The front panel of VirtualBench-DMM has the following features:

Measurement Display—Displays measurements.

Function Selector—Selects which measurement mode you want to
use. The modes, from left to right, are as follows:

— Volts AC—Measures the AC component of a voltage signal.

— Volts DC—Measures the DC component of a voltage signal.

— Current AC —Measures the AC component of a current source.
— Current DC —Measures the DC component of a current source.
— Ohms—Measures resistance.

— 4-Wire Ohms—Measures resistance using four-wire method.

— Diode—Measures the voltage drop across a diode.

— Temperature—Measures temperature.

Resolution Control—Selects the number of digits of resolution.

Range Selecto—Determines the measurement range. This range is
different for each measurement mode. AutoRange mode selects the
best range to fit the input signal.

Main Control Buttons

— Run—Starts or stops the DMM acquisition.
— Single—Acquires a single measurement.

— Log—Enables logging.

Math Control Buttons

— Null—Selects relative mode. When you click this button, all
subsequent measurements become relative to the measurement
made when you pressed this button.

— Max/Min —Displays the maximum and minimum values since
you first clicked the button.

— mX+B—Manipulates normal display readings (X) according to
the calculation mX+B.

— dB—Displays the decibel value of your signal.
— dBm—Displays the decibel power level with respect to 1 mW.
— % —Displays the current value as a percentage of a reference.

@ Note Refer to theVirtualBench-DMM Online Referender more information about the

front panel items.

Getting Started with VirtualBench
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Measuring a Signal

Complete the following steps to start measuring signals with
VirtualBench-DMM:

1. Configure VirtualBench-DMM.
a. Seleckdit»Settingson the front panel.
b. Select th&eneraltab, shown in Figure 6-2.

! VirtualBench-DMM Settings

I DAQ - 2 PCI-MI0-16E-4 ;I Instrument

General |Cunentand Hesistancel Temperaturel M ath I Dataloggingl
I 0 'l Channel
10 = Minimum Meazurement [nteryal
[milligeconds)

ar. I Canhicel

Figure 6-2. General Tab of VirtualBench-DMM Settings Dialog Box

c. Select the instrument you want to use. VirtualBench-DMM hides
the SCXI Module list when no SCXI modules are configured for
the selected device. The Instrument list displays only devices you
have configured successfully in the Measurement & Automation
Explorer. Refer to Chapter €onfiguring Your Systenn the
IVI Driver Library User Manualfor more information about
configuring your IVI virtual instrument.

d. Setthe channel to the source of your signal.
e. ClickOK.

2. Measure voltage. VirtualBench-DMM measures AC and DC voltage
without any external hardware.

a. Connect a signal to the channel input that you specified in Step 1.
Refer to the user manual of your DAQ device for details.
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Getting Started with VirtualBench

d.

Click theVolts AC or Volts DC button in the Function selector.
VirtualBench-DMM continuously acquires and displays voltage
measurements in the display window.

If the DMM display shows +CLIP or —CLIP, confirm the input
signal does not exceed the range of your DAQ device and the input
signal does not exceed the selected range.

Click Run to stop the measurement.

3. Measure current. If you are using an NI 4060 PCI/PXI-based
multimeter or an IVI instrument, skip to Step 3g.

If you are using any other device, VirtualBench-DMM requires a
precision external shunt resistor to measure current. Complete these
steps to configure your precision external shunt:

a. Connect a precision shunt resistor across the input of the channel
you specified in Step 1. Refer to the user manual of your DAQ
device for details.

b. Connect your current signal to the same terminals.

c. SelectEdit»Settingson the front panel.

Select the&Current and Resistancetab, shown in Figure 6-3.

| D&l -x 2 PCI-MIO-1EE-4 ;I Imstrurnet

General I':L"”B"“E"”EI F"33i3t5"’1f"3| Temperatulel Math I Datalnggingl

ﬂ 0100 I ] ;I Current Shunt Resiztor

ﬂ 10.00 I i ;I Current Source

ak. I Canicel

Figure 6-3. Current and Resistance Tab of VirtualBench-DMM Settings Dialog Box
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e. Enter the value of the shunt resistor inGherent Shunt
Resistorcontrol.

f. Click OK.

g. Click theCurrent AC or Current DC button in the Function
selector, depending on which type of voltage you connected.

h. Click Run. VirtualBench-DMM continuously acquires and
displays current measurements in the display window.

i. If the DMM display shows +CLIP or —CLIP, confirm the input
signal does not exceed the range of your DAQ device or IVI
instrument and the input signal does not exceed the selected range.

j-  Click Run again to stop the measurement.

Measure resistance. If you are using an NI 4060 PCI/PXI-based
multimeter, a DAQMeter DAQCard-4050, or an VI device, skip to
Step 4q.

If you are using any other device, you must use a precision external
current source to measure resistance. Complete these steps to
configure your current source:

a. Connect a precision current source to the channel you specified in
Step 1. Refer to the user manual of your DAQ device for details.

b. Connect the resistor you want to measure across the same
terminals.

c. SelectEdit»Settingson the front panel.
Select the&Current and Resistancetab.

e. Enter the value of the current source inGerent Source
control.

f. Click OK.
g. Click theOhms button in the Function selector.

h. Click Run. VirtualBench-DMM continuously acquires and
displays resistance measurements in the display window.

i. Ifthe DMM display shows +CLIP or —CLIP, confirm the input
signal does not exceed the range of your DAQ device or IVI
instrument and the input signal does not exceed the selected range.

j-  Click Run again to stop the measurement.
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5.

Measure temperature. VirtualBench-DMM requires a thermistor,
IC sensor, or thermocouple to make precise temperature
measurements. Because DAQMeter DAQCard-4050 or

NI 4060 PCI/PXI-based multimeter does not support making
temperature measurements, you cannot use VirtualBench-DMM to
make temperature measurements for these boards.

a. Connect a precision temperature sensor to the channel you
specified in Step 1. Refer to the user manual of your DAQ device
for details.

b. SelectEdit»Settingson the front panel.
c. Select th&@emperature tab, shown in Figure 6-4.

EE YirtualBench-DMM Settings

| D&l -» 2 PCIMI0-16E-4 ;I Instrument

General Il:ulrentand Hesistancel Temperaturel Math I Datalnggingl

IW Temperature Senzor
IW Temperature Units
Im TC Cold Juction Saurce
m Cald Junction Channel

ak. I Cancel

Figure 6-4. Temperature Tab of VirtualBench-DMM Settings Dialog Box

d. Select the type of sensor from fhemperature Sensorlist you
connected to the channel specified in Step 1a.

e. Select th@emperature Units you want for the temperature
display.

f.  Select the cold junction sensor type from & Cold Junction
Sourcelist when you use a thermocouple. Select the channel to
which the cold junction sensor is connected.

g. ClickOK.
h. Click theTemperature button in the Function selector.
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Click Run. VirtualBench-DMM continuously acquires and
displays temperature measurements in the display window.

If the DMM display shows +CLIP or —CLIP, confirm the input
signal does not exceed the range of your DAQ device and the input
signal does not exceed the selected range.

Click Run again to stop the measurement.

Measure a diode. If you are using a DAQMeter DAQCard-4050 or an
NI 4060 PCI/PXI-based multimeter, you can measure the voltage drop
across a diode, up to 2 V. If you are using an IVI instrument, you can
also measure diode voltage if the instrument supports this.

a.

Connect the diode to the terminals of the DAQCard-4050 or
NI 4060 PCI/PXI-based multimeter.

Click theDiode button in the Function selector.
Click Run.
Click Run again to stop the measurement.

@ Note Refer to theVirtualBench-DMM Online Referender more information about
configuring VirtualBench-DMM for your specific application.
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VirtualBench-Power Supply

This chapter explains the front panel features of the VirtualBench-Power
Supply and how to turn on VirtualBench-Power Supply.

Launching VirtualBench-Power Supply

To launch VirtualBench-Power Supply, use 8tart button in the
Windows task bar to seleBrograms»VirtualBench»
VirtualBench-Power Supply.

@ Note VirtualBench-Power Supply is for use only with VI instruments.

Front Panel Features

This section describes the VirtualBench-Power Supply front panel.
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VirtualBench-Power Supply

i VirtualBench-Power Supply [_ (O] =]
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Figure 7-1. Front Panel of VirtualBench-Power Supply

The front panel of VirtualBench-Power Supply has the following features:

Graphics Display—Shows real-time voltage and current
measurements if your instrument supports these measurements. If your
device does not support these measurements, the display shows your
current settings. OVP indicates the over-voltage protection circuitry
has tripped. OCP indicates the over-current protection circuitry has
tripped.

Volts DC—Allows you to set the power supply to a specified DC
voltage.

Volts AC—Allows you to set the power supply to a specified AC
voltage, with optional settings such as waveform shape, frequency,
amplitude, DC offset, and start phase.

Limits —Allows you to specify upper and lower voltage limits and a
current limit, and enable over-voltage or over-current protection
circuitry.

Apply—Commits changes you have made to front panel controls.
Output On/Off —Enables output of the Power Supply.
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@ Note Refer to theVirtualBench-Power Supply Online Referef@emore information
about the front panel items.

Turning on the Power Supply

When you launch VirtualBench-Power Supply, it always launches in a
power off state. Complete the following steps to configure
VirtualBench-Power Supply before using it:

1. Connect a load to one of the output channels of your power supply.
2. Configure VirtualBench-Power Supply.
a. Seleckdit»Settingson the front panel.

b. Select the IVI instrument logical name you want to use. If you
have not already configured a logical name for your instrument,
VirtualBench-Power Supply has already created one for you with
the same name as the virtual instrument installed in your system.
Refer to Chapter 4 onfiguring Your Systenof thelVI Driver
Library User Manuafor more information about changing items
to which another item refers.

c. Select the channel you want to use, as shown in Figure 7-2.

i+ VirtualBench-Power Supply Settings

I Pover] j Instrument

I 1 j Channel

OF. | Cancel

Figure 7-2. Power Supply Settings Configuration

d. ClickOK to use these settings.
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Complete these steps to generate a DC power signal:

1. Click theVolts DC button to select DC volts mode, as shown in
Figure 7-3.

EE YirtualBench-Power Supply

Filz Edt Help

10.0450 wvpbc ow

308 600 mADC ocp

= WV~
“alks Dz wolte A5

Yaltage [V): 9.045 3:

Lirnitz

ool

v

Apply

Cikpuat OfF |

Figure 7-3. Front Panel with Volts DC Button Selected

2. Enter a voltage in theoltage control.

3. Click Apply to commit to the change. If a red error button appears in
the display window, click the button to display the cause of the error.
Adjust the voltage level if necessary.

4. Click Output to enable the power supply.
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Complete these steps to generate an AC power signal:
Click theVolts AC button to select AC volts mode, as shown in

1.

Figure 7-4.

! VirtualB ench-Power Supply
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Figure 7-4. Front Panel with Volts AC Button Selected

2. Enter the appropriate settings for your AC signal.

3. Click Apply to commit to the change. If a red error button appears in
the display window, click the button to display the cause of the error.
Adjust the settings if necessary.

4. Click Output to enable the power supply.

To exit VirtualBench-Power Supply, sel&tle»Exit. VirtualBench-Power
Supply saves your current settings for the next session.
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VirtualBench-Switch

This chapter explains the VirtualBench-Switch front panel features and
how to make signal connections.

Launching VirtualBench-Switch

To launch VirtualBench-Switch, use tBéart button in the Windows
taskbar to sele®rograms»VirtualBench»VirtualBench-Switch.

@ Note VirtualBench-Switch is for use only with IVI instruments.

Front Panel Features

This section explains the features of the VirtualBench-Switch front panel,
as shown in Figure 8-1.
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Figure 8-1. Front Panel of VirtualBench-Switch

The front panel of VirtualBench-Switch has the following features:

Instrument Selector—Allows you to select the IVI instrument you
want to use.

Channel Selection Group—Allows you to choose two channels to
connect.

Connection List—Allows you to view details and disconnect any
existing connection.

Status Display—Displays the connection path of the selected
connection; channel information, such as maximum current, voltage,
and power capacity; information on why two channels cannot be
connected; and any error information.
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@ Note Refer to theVirtualBench-Switch Online Referenfoe more information about the
front panel items.

Making Connections

Complete these steps to make signal connections:
1. Connect signals to two or more channels on your switch instrument.

Select the VI instrument logical name you want to use. If you have not
configured a logical name for your instrument, VirtualBench-Switch
has already created one for you with the same name as the virtual
instrument installed in your system. Refer to Chapt€ohfiguring

Your Systerof thelVI Driver Library User Manualfor more

information about changing items to which another item refers.

2. Select two channels you want to connect in the Channel Selection
Group.

3. Click Connectto connect the two channels.

4. Highlight the connection in the connection list to view information
about the connection.

To disconnect a signal connection, highlight the connection in the
connection list and cliclisconnect

To save a group of connections, seledit»Save SettingsEnter the name
of the file you want to save, suchMgSetup.swh .

To exit VirtualBench-Switch, seleEile»Exit. VirtualBench-Switch saves
your current settings for the next session.
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VirtualBench-Arb and
VirtualBench-Waveform Editor

This chapter explains the VirtualBench-Arb front panel features, the
Waveform Editor front panel features, and how to generate a waveform.

Launching VirtualBench-Arb

To launch VirtualBench-Arb, use tistart button in the Windows taskbar
to selectPrograms»VirtualBench»VirtualBench-Arb .

Waveform Generator Front Panel Features

This section explains the features of the VirtualBench-Arb Waveform
Generator front panel, as shown in Figure 9-1.

Update Rate Mode
| |
B VirtualBench-Arb - =] B3
File Edit “Window Help
\
Samples/Ch | 0 Hate:l 0000 =] Hz -] Mode
W aveform M ame Gain
Al <emply> Laad Wwaveform | I 1o v > IE'
A A i
Waveform Name/Load Waveform Gain Play/Stop

Figure 9-1. Front Panel of VirtualBench-Arb Waveform Generator
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VirtualBench-Arb has the following key features:

Waveform Name/Load Waveform Control—Shows the name of
the waveform file, if any, for VirtualBench-Arb to generate. Select this
control to load a waveform from a file.

Update Rate—Controls the update rate of the waveform. This control
does not affect the play speed of waveform files{ ) but does affect
waveform quality. With text, binary, and sounddyv ) files, the update

rate determines the play speed by controlling the number of samples of
the waveform VirtualBench-Arb plays per second.

Step— Steps through the stages in a waveform sequence.
VirtualBench-Arb enables this button only for 5411 devices.

Mode—Plays the waveform continuously. Deselecting this button
plays the waveform only once.

Amplitude Control —Scales the waveform by the specified amount.

Play/Stop Control—Starts or stops waveform generation for one
channel.

Generating a Waveform

Getting Started with VirtualBench

Complete the following steps to start generating waveforms with
VirtualBench-Arb:

1.

Configure VirtualBench-Arb.
a. Selectdit»Settingson the front panel.
b. Select th&€hannelstab, shown in Figure 9-2.
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= VirtualBench-Arb Settings
General I Chaninels | Dizplay I
Device — Board channel —
| 1: AT-MIO-1BE-2 ;I alo vI
B |1 vI
Triggering
[~ Enable Triggering
ak. | Caticel |

Figure 9-2. Channels Tab of VirtualBench-Arb Settings Dialog Box

c. Select the device you want to use for waveform generation.
The Instrument list displays only devices you have configured
successfully in the Measurement & Automation Explorer. Refer to
Chapter 4Configuring Your Systenn thelVI Driver Library
User Manualfor more information about configuring your VI

virtual instrument.

d. Select the corresponding DAQ device channels to map to the
VirtualBench-Arb alphabetical channel names.

e. ClickOK.

2. Inthe front panel of the Waveform Generator, clickltbad
Waveform button to invoke th&ile name:dialog box. Select a

waveform file.

3. Click thePlay button (the button with a green triangle)oegin

waveform generation.

4. Click theStop button (the button with a red squate)end signal

generation.

@ Note Refer to theVirtualBench-Arb Online Referenéer more information about
configuring VirtualBench-Arb for your specific application.
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Creating a New Waveform

Getting Started with VirtualBench

Creating a new waveform.

a. Enter the duration of the waveform in fheration control to set
the duration of the first segment.

b. Click New Component By default, every time you cliddew
Component, VirtualBench-Arb adds a new library component to
any existing waveform.

c. Select the type of componehibrary , Expression or Sketch
The following steps further describe how to use these options.

Create a waveform using the library functions.
a. Confirm you selecteldibrary in the component type control.

b. Select a waveform from the library and modify the parameters if
necessary.

c. Click New Componentagain to add a new component. This
component adds to the first to produce the final segment. Change
the Function selector to perform subtraction, multiplication,
division, or frequency modulation.

d. Click onNew Segmento add additional waveform segments to
the end of the waveform.

Create a waveform from a mathematical expression.
a. ClickNew Segmento create a new segment.

b. ClickNew Componentto create a new component in the
segment.

SelectExpressionfrom the component type control.

Enter an expression in terms of variabia thef(x)= box.
VirtualBench-Arb indicates any error in red, with the character
position of the error in parentheses.

e. Enter the range forin theFrom: andTo: input boxes.
VirtualBench-Arb evaluates the expression over this range.

f. To change the number of cycles of the waveform, change the
Cyclescontrol.

Create a waveform from a freehand sketch.
a. ClickNew Segmento create a hew segment.

b. ClickNew Componentto create a new component in the
segment.

c. SelectSketchfrom the component type control.
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d. ClickDraw. Notice this changes froniew to Componentmode
so VirtualBench-Arb displays only the current component.

e. Click and drag over the graph using the mouse to create a
waveform. Click thévlode button to change the mode to line. This
mode allows you to draw straight lines.

f. Click Draw again to finish editing.
5. Selectrile»Save Ago save your waveform.
a. SelecBinary File. Click Next.
b. Enter50 kHz for theSample Rate Click Next.
Save the file.
7. Close the Waveform Editor front panel.
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Waveform Editor Front Panel Features

This section explains the features of the VirtualBench-Waveform Editor
front panel, as shown in Figure 9-3.
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. oo b ,“M”lﬂﬂl., - | 1" Jrl / \»_
View _| Kavelorm - WWWM .'l[ mﬂl“'““lml l'_‘
Control S 20
Hig
X Axis 7m 40
Control ; £0
Unitz a0

i fnq.»{ kHz / -
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.0 10.0 200 300 400 500 B0.0 0.0 800 300 33.9
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4 Sguare wave with window | a * Amlitude
b Offs [ooom =]
Segment _| s Hanring Segment & Libeay &t . =
List Box 5 0V DC [2 ms) J ~ Expression FreqlkHz | 1.5700 =]
B zinftan(x]] [18 mg] M =
2 Bsinltan(pis)] Companent \|| © Sketch Phase [ooooo =]
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AN
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Component Segment Type Control Parameters
Button Button

Figure 9-3. Front Panel of VirtualBench-Arb Waveform Editor

The Waveform Editor front panel of VirtualBench-Arb has the following
features:

« View Control—Selects the waveform view to display on the graph.
Waveform displays the entire wavefori8egmentdisplays the
selected segmentt.omponentdisplays the selected component.

¢ X Axis Control —Selects the X-axis unit¥ime displays the
waveform as a function of timérequencydisplays the power
spectrum of the waveform.

< Units Control —Selects the active units you are currently using for the
display and control values.

e Style Control—Changes the graph attributes.

Getting Started with VirtualBench 9-6 Www.ni.com



Chapter 9 VirtualBench-Arb and VirtualBench-Waveform Editor

» Segment List Box—Selects the segment or component you want to
edit. A number precedes a segment and indicates a unique section of
the waveform. The value in parentheses indicates the segment length.
Indented text in the list box represents a waveform component.

* New Segment Buttor—Inserts a new waveform segment
immediately after the current selection.

 New Component Button—Inserts a new component immediately
after the current selection.

e Component Type Control—Selects the type of component.
AwaveformLibrary function is one of 20 predefined waveform
patterns. ArExpressionis a single-variable function evaluated over
an interval. ASketchis a waveform you draw with a mouse.

» Component Parameters—Shows the parameters for each
component.

@ Note Refer to theVirtualBench-Arb Online Referenéer more information about the
front panel items.
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VirtualBench-Device Calibrator

This chapter explains the VirtualBench-Device Calibrator front panel
features and how to calibrate a DAQ device.

Launching VirtualBench-Device Calibrator

To launch the VirtualBench-Device Calibrator, useSkat button in the
Windows taskbar to seleBrograms»VirtualBench»VirtualBench Cal.

Front Panel Features

This section explains the front panel features of the
VirtualBench-Device Calibrator, as shown in Figure 10-1.

Device List
|

File Help

1. AT-MIO-TEE-2  ser$ 1135
Calibrate

Thiz board wasz lazt calibrated on 3426496

Calibrate Button

Figure 10-1. Front Panel of VirtualBench-Device Calibrator
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The front panel of the VirtualBench-Device Calibrator has the following
features:

Device List—Shows all the devices installed in your computer that are
self-calibrating and the last calibrated date. The device list displays
only devices you have configured successfully in the Measurement &
Automation Explorer.

Calibrate Button —Begins the calibration process.

You can use the VirtualBench-Device Calibrator to calibrate the

analog input circuitry of the following DAQ devices: E-series,
AT-MIO-16F-5, AT-MIO-64F-5, AT-MIO-16X, and PC-LPM-16.

Special connections are not necessary; VirtualBench-Device Calibrator
automatically accesses the calibration features of these devices.

Calibrating a DAQ Device

Complete these steps to calibrate your device with VirtualBench-Device
Calibrator:

1.

To allow your system to reach normal operating temperatures, wait at
least 15 minutes after you turn on both your computer and device
before calibrating your device.

2. Select the device you want to calibrate fromDleice List

3. Click Calibrate. Calibration of your device may take up to
20 seconds.

4. The screen display&librating ... please wait when the
system calibrates your device. Wait for calibration to complete before
using any other VirtualBench instrument.

@ Note Refer to theVirtualBench-Device Calibrator Online Refererfoe more

information about configuring VirtualBench-Device Calibrator for your specific

application.

Getting Started with VirtualBench

10-2 WWW.hi.com



VirtualBench-Counter

This chapter explains the VirtualBench-Counter and how to measure a
signal with the Counter.

Launching VirtualBench-Counter

To launch VirtualBench, use tistart button in the Windows taskbar to
selectPrograms»VirtualBench»VirtualBench-Counter.

Front Panel Features

This section explains the features of the VirtualBench-Counter front panel,
as shown in Figure 11-1.

Measurement Measurement Measurement Measurement Number of
Display Unit Type Run Single Reset Time Samples

: Masimum Mumber of
Period . Measurement Samples per
Fiun Single  Reset Tirme [zeconds)  Measurement
[ My | & 0.01 1
01 10
1 100
teazurement Mode : : — . 10 1000
— — Z
Hz | Il | 1r |:'|'|:|_E| | = Hz POSlRPMl Custom Custom
Frequency Period Low Pulse Time Frequency Speed
Width Between Ratio
Two
Cycles
Count/ High Pulse Duty Phase Position
Totalize Width Cycle Angle

Figure 11-1. Front Panel of VirtualBench-Counter.
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The front panel of VirtualBench-Counter has the following features:

¢ Measurement Display—Displays the measurements, including the
type and units of the measurement.

« Measurement Mode SelectorSelects which measurement mode
you want to use, from left to right:

— Frequency—Measures the frequency of the unknown signal.

— Totalize (Count Edge3—Counts rising edges and accumulates
the total.

— Period—Measures the period of an unknown signal.

— High Pulse Width—Measures the positive pulse width of an
unknown signal.

— Low Pulse Width—Measures the negative pulse width of an
unknown signal.

— Duty Cycle—Measures the percentage of time that an unknown
signal is high versus its period.

— Time Between 2 Edges-Measures the amount of time between
a rising edge on one input and a rising edge on another input.

— Phase Angle—Measures the phase difference between two
unknown signals of the same frequency.

— Frequency Ratic—Measures the ratio of one frequency to
another.

— Encoder-Position—Monitors the relative position and number of
revolutions of a motion encoder.

— Encoder Speed—Measures the speed at which a motion encoder
moves.

¢ Main Control Buttons—The main control buttons includun,
Single, andReset

— Run—Starts or stops the Counter acquisition.
— Single—Acquires a single measurement.

— Reset—Resets th@otalize (Count Edgeg value or
Encoder-Positionto 0.

¢ Maximum Measurement Time(second$¥—Determines the time
taken during a frequency measurement or the amount of time to wait
before timing out for the other measurements.
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*  Number of Samples per Measurement-Determines the number of
measurements to take during a given measurement time. If the system
takes more than one measurement, it displays the average of the
measurements.

@ Note Refer to thevirtualBench-Counter Online Refererfoe more information about the
front panel items.

Measuring a Signal

Complete these steps to start measuring signals with
VirtualBench-Counter:

1. Configure VirtualBench-Counter.
a. SelecEdit»Settingson the front panel.
b. Select th&eneraltab, as shown in Figure 11-2.

=l VirtualB ench-Counter Settings

General |Timef8ample&| Encoder I Filter I

[ TPCMIDAEES o] pavice

I g j‘ Corter

ak. Cancel

Figure 11-2. General Tab of VirtualBench-Counter Settings Dialog Box.

c. Select the device you want to use. Dwicelist displays only
devices you have configured successfully in the Measurement &
Automation Explorer.

d. Select th&€ounter to measure your signal.
e. ClickOK.

2. Measure frequency, totalize, period, high pulse width, low pulse width,
or duty cycle. This feature works with devices that have either
DAQ-STC or NI-TIO based counters.
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Getting Started with VirtualBench

a.

d.

Connect a signal to the SOURCE input of the counter that you
specified in Step 1. Refer to the user manual of your DAQ device
for details or seled/indows»Connectionson the front panel for
the correct pin numbers.

Click theFrequency Totalize, Period, High Pulse Width, Low
Pulse Width, or Duty Cycle button in the measurement mode
selector. VirtualBench-Counter continuously acquires and
displays the measurement in the display window.

If the counter display showsmeout, confirm that the amount of
time to take the number of samples you want is not greater than
your measurement time. If the counter display showerflow,
confirm that your measurement time is short enough to limit the
number of edges the counter receives to less than its maximum
value (21umber of bitj.

Click Run to stop the measurement.

Measure time between two edges. This feature works only with
devices that have NI-TIO based counters.

a.

Connect the starting signal to the AUX_LINE/UP_DOWN input
of the Counter that you specified in Step 1, and connect the
stopping signal to the GATE input of the counter you specified in
Step 1. Refer to the user manual of your DAQ device for details or
selectWindows»Connectionson the front panel for the correct

pin numbers.

Click theTime Between 2 Edgesutton in the measurement
mode selector. VirtualBench-Counter continuously acquires and
displays the measurement in the display window.

If the counter display showsmeout, confirm that the amount of
time to take the measurement you want is not greater than your
measurement time. If the counter display sh@wsrflow,

confirm that your measurement time is short enough to limit the
number of edges the counter receives to less than its maximum
value (Zumber of bit’_

Click Run to stop the measurement.
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Measure phase difference. This feature works only with devices that
have NI-TIO based counters.

a.

d.

Connect the first signal (A) to the AUX_LINE/UP_DOWN input

of the counter that you specified in Step 1 and connect the second
signal (B) to the GATE input of the counter you specified in

Step 1. Refer to the user manual of your DAQ device for details or
selectwWindows»Connectionson the front panel for the correct

pin numbers.

Click thePhase Differencebutton in the measurement mode
selector. VirtualBench-Counter continuously acquires and
displays the measurement in the display window.

If the counter display showémeout, confirm that the amount of
time to take the number of samples you want is not greater than
your measurement time. If the counter display showerflow,
confirm that your measurement time is short enough to limit the
number of edges the counter receives to less than its maximum
value (21umberof bit}_

Click Run to stop the measurement.

Measure frequency ratio. This feature works with devices with either
DAQ-STC or NI-TIO based counters.

a.

d.

Connect the first signal (A) to the SOURCE input of the counter

that you specified in Step 1 and connect the second signal (B) to
the SOURCE input of the other counter in the counter pair of the
counter that you specified in Step 1. Refer to the user manual of
your DAQ device for details or selastindows»Connectionson

the front panel for the correct pin numbers.

Click theFrequency Ratiobutton in the measurement mode
selector. VirtualBench-Counter continuously acquires and
displays the measurement in the display window.

If the counter display showsmeout, confirm that the amount of
time to take the number of samples you want is not greater than
your measurement time. If the counter display showerflow,
confirm that your measurement time is short enough to limit the
number of edges the counter receives to less than its maximum
value (Zlumberof bit’l

Click Run to stop the measurement.

Measure position or speed. This feature works with devices with either
DAQ-STC or NI-TIO based counters.

a.

Connect the A Channel of the Encoder to the SOURCE input of
the counter that you specified in Step 1 and connect the B Channel
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Getting Started with VirtualBench

of the Encoder to the UP_DOWN/AUX_LINE input of the
counter that you specified in Step 1. If you use an NI-TIO counter
and an encoder with a Z Index, connect it to the GATE of counter
you specified in Step 1. Refer to the user manual of your DAQ
device for details or sele@¥indows»Connectionson the front
panel for the correct pin numbers.

b. SelectSettingsfrom theEdit menu on the front panel.
c. Select th&ncodertab, as shown in Figure 11-3.

*irtualBench-Counter S ettings
General I TimesS amplesl Encoder | Filter |
Encoder Type IJze £ Indering?

I Ratary vl F Ve

Rotary Encoder Type
| Buadrature Encader 1 =] QZ Jireles el= el
0|

Pulzes per Revolution .
Reload Counter ‘While

&l
bl 24 A s low and B s low _"I

ak. | Caticel |

Figure 11-3. Encoder Tab of VirtualBench-Counter Settings Dialog Box

d. Select th&ncoder Type

e. Ifusing arotary encoder, selectRatary Encoder Typeand the
number ofPulses per Revolutionlf using a linear encoder, select
the number of pulses per centimeter or inch.

f. Choose whether to use Z Indexing, the Z Index Reload Value, and
when to reload the counter.

g. ClickOK.

h. Click thePosition or Speedbutton in the Measurement Mode
selector. VirtualBench-Counter continuously acquires and
displays the measurement in the display window.

i. Click Run to stop the measurement.

Setting the value of the Custom selection of Measurement Time and
Number of Samples.

a. SelecEdit»Settingson the front panel.
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b. Select th&ime/Samplestab, as shown in Figure 11-4.

1 VirtualB ench-Counter Settings

General ITimex’SampIesl Encoder Filter I

Custom Measurement Time
¥ 1.000E+0 | 5]

Cugtom # of Samples
¥ 100

r Measurement times are
greater than 53,7 seconds

Divide input Frequency and

Tatalize by m

Q. Cancel

Figure 11-4. Time/Samples Tab of VirtualBench-Counter Settings Dialog Box

c. Enterthe values you want to use@ustom Measurement Time
andCustom Number of Samples

d. If the times you want to measure are greater than 0.8 seconds for
DAQ-STC based counters or greater than 53.7 seconds for NI-TIO
based counters, check the box at the bottom dfithe/Samples
tab so the Counter uses the slower internal timebase instead of the

maximum.

@ Note Checking this box causes less accurate readings. However, it allows for longer time
measurements and period measurements of lower frequencies. This is beneficial mainly for
DAQ-STC based devices because it has 24-bit counters that exceed their maximum value
in less than a second when you use the maximum timebase of 20 MHz.

e. If you are using an NI-TIO based counter, the system can divide
the incoming signal before it reaches the counter. This allows for
measuring faster signals. Use figide Input Frequency and
Totalize control to determine by what factor to divide incoming
signals for frequency, totalize and frequency ratio measurements.

f.  Click OK and continue with your measurements.
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8. Set the filter for input lines. This feature works only with devices with
NI-TIO based counters.

a. Selectdit»Settingson the front panel.
b. Select théilter tab, shown in Figure 11-5.

*irtualBench-Counter S ettings

General I Timea’Samplesl Encoder I Filter |

Cebouncing Digital Filker Settings

Allow Pulzes Greater than
| Cugtom Filker - I to pass

Custan Filker Counter
? -

Cusztom Allow Pulses Greater than

i‘ 1.000E-3 |zeconds to pass

ak. Caticel

Figure 11-5. Filter Tab of VirtualBench-Counter Settings Dialog Box

Choose thé&ilter setting you want to use.

If you use theCustom Filter, you must choose a counter to
generate the filter clock. Also, you must specify the size pulses to
allow to pass.

e. With the built-in or custom filters, pulses greater than or equal to
the specified value are guaranteed to pass. Pulses half the size
specified are guaranteed to be blocked. Pulses between these sizes
may pass, depending on their phase with the filter clock. Refer to
the user manual of your DAQ device for more details.

f. Click OK and continue with your measurements.

@ Note Refer to theVirtualBench-Counter Online Referentoe more information about
configuring VirtualBench-Counter for your specific application.
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VirtualBench-Logic Analyzer

This chapter explains the VirtualBench-Logic Analyzer front panel
features and how to use it to acquire data.

Launching VirtualBench-Logic Analyzer

To launch VirtualBench-Logic Analyzer, use tBert button in the
Windows taskbar to seleBrograms»VirtualBench»
VirtualBench-Logic Analyzer.

Front Panel Features

This section explains the features of the VirtualBench-Logic Analyzer
front panel, as shown in Figure 12-1.
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Figure 12-1. Front Panel of VirtualBench-Logic Analyzer.

The front panel of VirtualBench-Logic Analyzer has the following features:

Bus Selector—Selects the buses you want to display and the color for
each bus.

Measurements Display—Displays the values of all the buses selected
by the measurement cursor.

Timebase Control—Selects the interval of time the system acquires.
Trigger Control —Selects the type of triggering the system uses.

Data Pattern andMask controls—When you use pattern triggering,
these controls select the pattern on which the system triggers and the
bits that it ignores.

Run andSingle Acquisition buttons—TheRun button acquires data
continuously when selected. TBengle Acquisition button instructs
VirtualBench-Logic Analyzer to perform a single acquisition.
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e Zoom andScroll controls—Adjust the view of your display data.
— Scroll Bar—Adjusts zoom view.

— Zoom In button—Zooms in on the displayed data. Each click
increases the view by a factor of two.

— Zoom Out button—Restores the display to show the entire buffer
of data.

»  Graphics Display—Displays waveforms. When triggering, you can
move a trigger cursor on the display to select the trigger position. In
addition, you can use a measurement cursor to display the value of the
buses at a particular position on the display.

e  Status Display—Displays information such as the sample rate and
cursor paositions.

@ Note Refer to theVirtualBench-Logic Analyzer Online Refererioe more information
about the front panel items.
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Acquiring Data

Complete the following steps to start acquiring data with
VirtualBench-Logic Analyzer:

1. Connect a signal to a DAQ device. Refer to the user manual of your
DAQ device for details.

2. Configure VirtualBench-Logic Analyzer.
a. SelecEdit»Acquisition Settings on the front panel.

¥irtualBench-Logic Analyzer Settings

I 3: PCI-DIO-32HS d Device

I 1k j Maw. Buffer Size
Fareground Calar

Background Color

|
| |

ak. Caticel

Figure 12-2. Settings of VirtualBench-Logic Analyzer.

b. Select the National Instruments device you want to use in the
Devicering control, as shown in Figure 12-2. If your device does
not appear in the device list, make sure you have properly
configured the device using the Measurement & Automation
Explorer.

c. ClickOK to use the settings.
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d. Selectdit»Bus settingson the front panel. Refer to tBais
settingsdialog box as shown in Figure 12-3.

BusMame  31...28....24 23..20....96 15..12.....8 7...4.....0 Display
nset | | Busz [ ooxoox xooxo ®. . | Octa o]
| Bus3 | x| wk e [ Binay 5]
| Busa [ ... %, %% |owwx. [ Hew [
| Buss [ | [ ... | wx | Hex [
§ v :
ok | Cancel |

Figure 12-3. Bus Settings of VirtualBench-Logic Analyzer.

e. Enter the bus names and bits you want to select for each bus.
f. Click OK to use the settings.

g. Onthe front panel of the VirtualBench-Logic Analyzer, ciukn
to start acquiring data.

@ Note Refer to thevirtualBench-Logic Analyzer Online Refererfoe more information
about configuring VirtualBench-Logic Analyzer for your specific application.
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Technical Support Resources

This appendix describes the comprehensive resources available to you in
the Technical Support section of the National Instruments Web site and
provides technical support telephone numbers for you to use if you have
trouble connecting to our Web site or if you do not have internet access.

NI Web Support

To provide you with immediate answers and solutions 24 hours a day,

365 days a year, National Instruments maintains extensive online technical
support resources. They are available to you at no cost, are updated daily,
and can be found in the Technical Support section of our Web site at
Www.ni.com/support

Online Problem-Solving and Diagnostic Resources

© National Instruments Corporation

KnowledgeBase—A searchable database containing thousands of
frequently asked questions (FAQs) and their corresponding answers or
solutions, including special sections devoted to our newest products.
The database is updated daily in response to new customer experiences
and feedback.

Troubleshooting Wizards—Step-by-step guides lead you through
common problems and answer questions about our entire product line.
Wizards include screen shots that illustrate the steps being described
and provide detailed information ranging from simple getting started
instructions to advanced topics.

Product Manuals—A comprehensive, searchable library of the latest
editions of National Instruments hardware and software product
manuals.

Hardware Reference Database-A searchable database containing
brief hardware descriptions, mechanical drawings, and helpful images
of jumper settings and connector pinouts.

Application Notes—A library with more than 100 short papers
addressing specific topics such as creating and calling DLLs,
developing your own instrument driver software, and porting
applications between platforms and operating systems.
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Appendix A Technical Support Resources

Software-Related Resources

¢ Instrument Driver Network —A library with hundreds of instrument
drivers for control of standalone instruments via GPIB, VXI, or serial
interfaces. You also can submit a request for a particular instrument
driver if it does not already appear in the library.

« Example Programs Database-A database with numerous,
non-shipping example programs for National Instruments
programming environments. You can use them to complement the
example programs that are already included with National Instruments
products.

e Software Library —A library with updates and patches to application
software, links to the latest versions of driver software for National
Instruments hardware products, and utility routines.

Worldwide Support

Getting Started with VirtualBench

National Instruments has offices located around the globe. Many branch
offices maintain a Web site to provide information on local services. You
can access these Web sites fr@ww.ni.com/worldwide

If you have trouble connecting to our Web site, please contact your local
National Instruments office or the source from which you purchased your
National Instruments product(s) to obtain support.

For telephone support in the United States, dial 512 795 8248. For
telephone support outside the United States, contact your local branch
office:

Australia 03 9879 5166, Austria 0662 45 79 90 0, Belgium 02 757 00 20,
Brazil 011 284 5011, Canada (Calgary) 403 274 9391,

Canada (Ontario) 905 785 0085, Canada (Québec) 514 694 8521,
China 0755 3904939, Denmark 45 76 26 00, Finland 09 725 725 11,
France 01 48 14 24 24, Germany 089 741 31 30, Greece 30 1 42 96 427,
Hong Kong 2645 3186, India 91805275406, Israel 03 6120092,

Italy 02 413091, Japan 03 5472 2970, Korea 02 596 7456,

Mexico (D.F.) 5 280 7625, Mexico (Monterrey) 8 357 7695,

Netherlands 0348 433466, New Zealand 09 914 0488,

Norway 32 27 73 00, Poland 0 22 528 94 06, Portugal 351 1 726 9011,
Singapore 2265886, Spain 91 640 0085, Sweden 08 587 895 00,
Switzerland 056 200 51 51, Taiwan 02 2528 7227,

United Kingdom 01635 523545
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