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About this manual

Intended audience

Users who need to configure 3000 Series PXI modules to create logical instruments for signal
generation and analysis.
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SETTING UP THE APPLICATION

Associated documentation

If you want to...

Refer to...

Find information about soft front panels,
drivers, application software, data
sheets, getting started and user manuals
for this and other modules in the
3000 Series.

PXI Modules CD-ROM
Part no. 46886/028

Supplied with the module

Install modules into a rack, interconnect
them, power up and install drivers.

3000 Series PXI Modules Common Installation Guide
Part no. 46882/663

On the CD-ROM and at www.aeroflex.com

Set up a populated chassis ready for
use.

3000 Series PXI Modules Installation Guide for Chassis
Part no. 46882/667

On the CD-ROM and at www.aeroflex.com

Set up and use the signal generator
application for 3010 Series and
3020 Series modules.

Getting Started with afSigGen
Part no: 46892/678

On the CD-ROM and at www.aeroflex.com

Set up and use the digitizer application
for 3010 Series and 3020 Series
modules.

Getting Started with afDigitizer
Part no: 46892/676

On the CD-ROM and at www.aeroflex.com
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SETTING UP THE APPLICATION

System requ Irements
Intel-based PC with 1.5 GHz Pentium processor or equivalent
Microsoft Windows NT 4.0, 2000 / XP / Vista (32 bit)
512 MB RAM Minimum (Windows NT 4.0, 2000 / XP) -1024 MB RAM recommended
1024 MB RAM Minimum (Windows Vista)
Aeroflex PXI hardware drivers version 5.4.0 or later
Screen and graphics card capable of displaying 1024 x 768 pixels
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PXI Studio overview

Introduction

PXI1 Studio is an application that is designed to bring all Aeroflex PXI measurement and
control functionality under the control of one easy-to-use application.

Plugins

PXI1 Studio uses a number of different application plugins, which provide functionality for
controlling hardware settings, making measurements, or configuring your hardware system.

By default, PXI Studio is supplied with five plugins:

System Configuration
This helps you to set up your PXI hardware.

Signal Generator front panel

This allows you to directly manipulate and control a PXI 3020 Series module, together with a
3010 Series module if required.

Digitizer front panel

This allows you to directly manipulate and control a PXI 3030 Series module, together with a
3010 Series module if required.

Combiner plugin

This allows you to set up and control a PXI 3060 Series RF combiner.
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Spectrum analysis plugin

This allows you to perform spectral measurements using a Digitizer Instrument consisting of
PX1 3030 Series and 3010 Series modules.

This document contains information about how to launch these plugins. Other optional
plugins are available - for information about how to launch and use other plugins, please refer
to the documentation supplied with the plugin.

File menu

Saving a plugin’s settings

All measurement and instrument control plugin windows provide the ability to save their
settings to a file for re-use at a later date. To save the current active plugin’s settings to a file,
click the File->Save As top-level menu. This asks you to specify the filename you wish to
save. Once you have selected a file, click the Save As button and the file is saved.
Alternatively, to cancel the save, click Cancel. By default, all plugin save files are stored in a
PXS format.

Alternatively, if you have already saved the plugins settings to a file, click the File->Save
button on the top-level menu and this stores the plugin’s settings to the previously saved file.

Opening plugin settings
If you have previously stored a plugin’s settings, you can open the file by clicking File->Open
on the top level menu. Once you have selected the file you wish to open, click Open.

If the file is a valid PXI Studio settings file (.PXS), the plugin is recalled with the settings
stored in the file. Note that in the cases of plugins that make use of PXI hardware, opening a
settings file automatically attempts to boot and load the hardware.

vi
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Closing the application

To close the application, you can either click the close window icon at the top right-hand side
of the application window, or click File->Exit.

Window menu

PXI Studio uses a MDI interface, which means you can have multiple windows open together.
To allow easy manipulation of these, PXI Studio provides a windows menu:

Close
Closes the currently active plugin.

Close all
Closes all open plugins.

Cascade
Stacks all open plugins on top of each other in a standard windows cascade.

Arrange Icon
Aligns all minimized windows.

Next
This moves to the next active plugin.

Previous

This moves to the previous active plugin.

Tools Menu

The tools menu provides the ability to view and modify the configuration of PXI Studio
plugins.

Vii
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Registered plugins

To view, add or remove plugins from your system, click Tools -> Registered Plugins to view
the registered plugins screen:

[E] Registered Plugin Modules EE
Plugin Wersion | Close
=PI studio

& Combingr 1.5.0 Add

i Digitizer Fronk Panel 1.5.0

& Hardware Configuration 1.5.0 B |
& Signal Generator Front Panel 1.5.0

L Speckrum Analysis 1.5.0

This screen shows you an overview of the registered plugins in your system, as well as their
version number.

Removing a plugin

To remove a plugin, first select the plugin you wish to remove, then click Remove.

Adding plugins

To add a plugin, or plugins, click the Add button and select the plugin library that you wish to
register.

Note that if you do not have sufficient administration privilege on the machine to write to the
HKEY_LOCAL_MACHINE registry key, you are not able to add or remove plugins.

viii
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Colors of controls

References to colors in this document assume that your desktop is set to display the Classic
Windows color theme. If you have set a different desktop color theme, colors may vary in
descriptions throughout this document.




Chapter 1
Common plugin control

Overview

Most Plugin screens consist of a number of different panels that allow you to modify settings
and display information. Each of these panels can be independently moved, rearranged and
stacked in order to create a customized layout for each Plugin.

By default; each Plugin contains a pre-defined layout that is automatically loaded whenever a
default Plugin screen is activated.

This section describes how to manipulate these panels in order to customize your Plugin
layout.

While this document uses the Digitizer Front Panel Plugin as an example, the methods of
customizing your layout are the same for all Plugins.

Creating a new panel

Once you have opened the Plugin you wish to use, right-click on one of the existing panels’
title bars to activate the Plugin menu. This displays a list of new panels that can be created.
To create the panel, simply click on the menu item of the panel you wish to create.
Documentation about the what panels can be created, and how to control them, can be found
within the documentation for the Plugin you are using.

il Digitizer Front Panel

Inpuk Setkinps
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Note that some panels can only be created once, meaning that only one can be displayed at a
time. If the panel you want to create does not exist, check to make sure that the panel is not
already on your layout.

Once you have clicked on an item, a new floating panel is created:

Capture Sekting ==

Sampling Frequency:

I 50,000000MHz e

™ Capture Duration (Time)

I 20, 480us o

%' Capture Duration (Samples)

|1I324 — =
Capture State
Trigger Source: Software
- |
Save Data | Triggering. .. |

By default, all panels are created as top-level floating windows.

Closing a panel

If there is a window that you wish to remove from the main Plugin screen, click on the panel’s
title bar, and select the close button:

Capture Setkings & _]ﬂ

This removes the panel from the main Plugin screen.
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Popping out a panel

All panels can either be part of the main Plugin screen, or can exist as separate top-level
floating windows.

To change a panel that is part of the main Plugin screen into a floating screen, click on the
‘restore’ button on the title bar of the panel you wish to pop out.

apture Settings j\l x

Clicking this button moves the panel out into a floating window.

(R Digitizer Front Panel [Digitizer1]

Input Settings B X |IQvs®
RI Capture Settings 2% v
E Sampling Frequency: =

| 50.000000MHz ::tl
In
I—EI ~ Capture Duration (Time)
e |2D.480us ::tl
IE ¥ Capture Durstion (Samples)
= =T
Capkure State
Trigger Source: Software
Save Daka | Triggering. .. |
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Restoring a panel

If you want to restore a window to its original location, click again on the restore button at the
top of the window’s title bar; this pops the floating window back into the main Plugin screen.
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Docking a panel

Alternatively, if you want to place a floating window in a new position within the main Plugin
screen, you are able to dock this window into any available location within the main Plugin
screen, provided that there is enough space available to do so.

To dock a floating window, simply drag the window to the edge of an existing panel using the
left mouse button. If there is enough room available, the other panels in the main Plugin
window resize to indicate that you can place this window at this location.

@ Digitizer Front Panel [Digitizer1]
Input Settings A X
RF Centre Frequency:
| 2000.000000MHz =]
Input Level:
|0.00 dBm =
LO Position: : x|
LO Above RE Sampling Frequency:
Instrume ISD.DUDUDUMHZ i’_l
£~ Capture Duration (Time)
|20.480us ﬁ_l
¥ Capture Duration (Samples)
I 1024 j’_l
Capture Skat
Trigger Source: Software
o |
Save Data | Triggering... |

1) ws Time:

=121
8 x

10 ws Time  Zoom

o

5115 1023

Samples

[ ADC 0K

Ide

|t FSTD Locked |
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Digitizer Front P

Input Settings

Capture Settings

10 vs Time:

Then simply release the left mouse button to drop the window into that location.

=1B1|
5 x

RF Centre Frequency:

| 2000.000000MH2

Sampling Frequency:

IQ ws Time  Zoom

I 50.000000MHz

Input Level:  Capture Duration (Time)

|0.00 dBm = | [zoses =]

L Position: =" Capture Duration (Samplas)

Lo abave RF = I 024 ::I_l
Instrument Details |

Capkure Skat

Trigger Source: Software

Save Data | Triggering. .. |

0

5115
Samples

1023

| ADC 0K |

1die

|[[tnt. FSTD Locked |
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Stacking panels

As well as being able to drop in, you also have the ability to stack panels with other existing
panels in the main Plugin screen. To do this, instead of moving the floating window to the
edge of an existing panel, move it to the center. If there is enough space, the panel you are
stacking now shows a tab at the bottom of its window, indicating that the window you are
dragging can be stacked.

@ Digitizer Front Panel [Digitizer1]

=101

InpuUt Settings F X I vs Time 5 x

i 1Qvs Time Z
RF Centre Frequency: v Time - Zoam

| 2000.000000MHz = 1
Input Level:
|0.00 dm =
81|

Sampling Frequency:

I 50.000000MHz

E

" Capture Duration {Time)

I 20.450us

E

¥ Capture Duration (Samples)

= =

Zapture State

Trigger Source: Software
[
Save Data | Triggering. .. |
u] 5115 1023
i | Samples
Input Settings
ADC OK I Idle: |[Int. FSTD Locked |
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Then, as before, release the mouse button to drop this window into the selected panel:

A =10lx]
& x

Capture Settings B X |1Q vs Time

Sampling Frequency:

‘SD‘DDDDDDMHZ i‘_| P —

(" Capture Duration {Time)

‘ 20.480us

Il_t

{% Capture Duration (Samples)

e =

Capture State

Trigger Source: Software
=0
Save Data ‘ Triggering... |

u] 5115 1023
Samples

Capture Settings Input Settings

[ ADC 0K | 1dle || Int. FSTD Locked |

Each Plugin supplies a number of different panels that allow you to modify settings and
display information
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Resizing a panel

Each panel that has been created can also be resized. To do this, click on the boundary bars
between panels and drag them in order to achieve the required size.

Using this drop-in and out mechanism, it is possible to create complex Plugin windows that
can display a large amount of graphical information:

[N Dagitizrr Front Panel [Degitizeri] e =100
Caphurn Sektings LE

Samping Frecuency:

|':J OOOOO0M: il_]
1™ Capture Curation (Time)
= Caplurn Duration (Sasglos)

Caghirs Sate

—
l Tiiggerig...

124,95

- 2000
2 Sarries. Frogquency (MHz)
Capdure Seltngs. Et E I

| AL (N I cactwrg || Int. PSID Lacked |

Note: if there is not enough room on the screen for a new panel to be inserted into the main window,
then you are not able to drop a new panel into it. Each window has a minimum size requirement,
which means that large windows, such as the 1Q Capture Display panel, cannot be dropped into small

locations. In order to drop in extra windows, it may be necessary to resize your main Plugin window
in order to make enough room for them to fit.
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Graph output display

=1l

Some Plugins allow you to display the resulting measurement information in a graphical
format. This section describes the common functionality of the graphical output window.
While this document uses the Digitizer Front Panel Plugin as an example, the methods of
controlling and manipulating your graphical output is the same for all Plugins.

The graph has two modes of operation:

Zoom mode
This mode allows you to perform a rubber-band style selection on the graticule.

10
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Selection mode
This allows you to manipulate markers, and perform bar selections of the graph.

Graph output display control bar
IQ Weckor  Zoom

This part of the graphical output display allows you to change the information you are
displaying.

Changing the graph type

Most Plugins provide the ability to display more than one measurement type. To change the
measurement type displayed, click on the name of the current graph at the top left of the
graphical display, and a menu of available measurement types is displayed. To change to a
new measurement, simply select the desired measurement, and the graph updates
automatically.

11
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Zooming in

To zoom in on the information displayed on the Graph display panel, click on the zoom menu
at the top of the panel and select the Zoom In option to zoom in by a factor of 2.

I Wector | Zoom
@ Change Scale
'El\ Zoom In (x2)

':3.\ Foor Ok (x2)
'El\ Zoom Selection

[+ Selection

o0 — TN S -

12
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To select a region to zoom, click on the Zoom menu at the top of the panel and select the
Zoom Selection option. Notice that the graph now displays the co-ordinates of the mouse
cursor. To zoom in on a region of the display graph, click and hold the left mouse button and
drag it to select the region of the graph you want to zoom into.

8/x]

IQFFT  Zoom

Power {dB}
h
fau]

-100

197539 2000 202461
Frequency (MHz)

Once the zoom has been completed, the Graph display reverts to its default selection mode.

Zooming out

To zoom out, click on the zoom menu at the top of the panel and select the Zoom Out option.
This causes the Graph display to zoom out on the x-axis by a factor of 2, maintaining the
current central point. If the Graph display cannot achieve this zoom factor, as doing so
exceeds the graph’s maximum scale limits, the maximum possible scale is set instead.

13
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Changing the graph scale

To change the X and Y axis scales for a given graph, click on the zoom menu at the top of the
panel and select the Change Scale option. This displays the scaling screen:

[ﬁj Plot Scales x|
— Frequency
Centre 2000,000000MHz =
=cer 2,500000MHz =
—Power
Reference 0.000dErm ﬁ
Scale | Division | 25.000dBm =
il Cancel |

The way you specify the scale of the X and Y axis depends on the type of data that the active
graph is displaying. The different methods are as follows:

Centre, Span

This allows you to specify a scale in terms of a center point and a span.

Reference, Scale/Division

This allows you to specify a scale in terms of a reference, which is the maximum value of the
display, and value for each division of the graph.

14
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Minimum/Maximum
This allows you to specify a scale in terms of a start and stop limit.

Changing the scale

Whenever you modify the scale using this screen, the new scale limits are automatically
applied to the graph display, allowing you to see the new scale immediately. However, these
changes are only permanently applied when you click Ok. If you click Cancel at any time,
the Graph display scales are reset to their original values.

Axis limits
There are normally limits on the scales you are allowed to enter on this screen. These are
generally dependent on the measurement that is being made.

15
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Graph Display menu

As well as the standard control buttons that comprise the control bar, the Graph Display panel
provides extra capabilities for adjusting and analyzing your measurement data.

Many of these can be accessed by right-clicking on the graph graticule to display the graph
popup-menu:

% Zoom

Trace Cankrals
all Markers CQFF

l Marker 1

. ‘ ‘ Marker 2 .

t Marker 3 3 ‘

_ l Marker 4 [l
Delka |

By default, this menu provides the following functions:

16
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Zoom sub menu
This sub menu the ability to modify the X axis zoom factor.

Zoom In (x 2)

This increases the zoom of the current graph’s X axis by a factor of 2, retaining the current
center point.

Zoom Out (x 2)

This decreases the zoom of the current graph’s X axis by a factor of 2, retaining the current
center point. If the IQ Capture Display graph cannot achieve this zoom factor, as doing so
exceeds the maximum limits for samples or frequency, the maximum possible scale is set
instead.

Reset Zoom

This resets the zoom factor of the current graph’s X and Y axes to their default values.

Trace Controls sub-menu

Trace enable/disable

This gives you the ability to turn on and off different traces within the graph independently.
This option is only available if there is more than one independent trace running for the given
graph, for instance | and Q traces.

17
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Markers sub-menu

The Markers sub-menu allows you to control how markers are displayed on the graph. You
have the ability of enabling up to four markers and a delta marker. For more information
about markers, see the markers section of this document.

All Markers Off

This function allows you to turn off all markers that are currently enabled.

Enabled

This function allows you to turn a marker on or off. The first time a marker is enabled,; it is
automatically moved to the location you initially right-clicked.

Move to here

This function allows you to move the specified marker to the location at which you initially
right-clicked.

18



COMMON PLUGIN CONTROL

Graph display selection mode

Selection mode allows you to manipulate graph information using the mouse pointer. Using
the mouse, it is possible to select a full region of X axis data, as well as moving markers to
different locations.

Selecting aregion of data

The data selection mechanism in the Graph display allows powerful control of the data that is
being displayed.

To make a selection, click and hold the left mouse button at the start of the section you want
to select, then drag the mouse to the end of this section:

8/x]

IQFFT  Zoom

Zoom to this Selection

Power (dE)
)
=

-100

1975.39 2000 2024.61
Frequency (MHz)

19
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Zooming to the selection you have made

To zoom in on the selection you have made, right-click the mouse button over the selection
and select ‘Zoom to this selection’ from the resulting popup menu.

Applying the selection to another graph

If more than one graph is being displayed, it is possible to use the selection mechanism to set
the data that other graphs are displaying. Take the following Digitizer Plugin screen as an
example:

=101

Capture Settings & X |Power vs Time [ 4

Power vs Time  Zoom
Sampling Frequency:

ISD‘DDUDOUMHZ j_l o

" Capture Duration (Time)

E
Power (dBm)
o
=}

| 12800000

% Capture Duration (Samples)

o =

Caphurs Stats

i
=]
a

[
o 31999.5
Samples

Triager Source: Saoftware IQFFT g x

Save Daka | Triggering... |

Frequency (MHz)

Capture Settings Input Settings

[ ADC OK | Tdle J[Int. FSTD Locked |/

In this situation, you may want to analyze the spectrum of the selected region in the top Graph
display panel.

To do this, click and hold the left mouse button over the selection you want to apply to the
spectrum measurement, and drag the mouse over to the 1Q FFT window:

20
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When a selection is being dragged, you see the mouse cursor change into a small picture of
the selection you have made. Then, to apply this selection to the second graph, simply release
the left mouse button and drop the new selection in:

10 FFT & x

Pawer {dB)

1975.01 2000 2024.99
Frequency (MHz)

In this example, after you release the selection, the Spectrum graph window displays the FFT
of the selection you dropped in.

You can select and drag any selection onto another graph that can work in terms of the data
domain of the original selection. This means that you can drag a selection from any graph that
is displayed in terms of samples onto any graph that can process a selection of samples. Itis
not possible to drag a selection from a graph that is displayed in frequency onto a graph that is
displayed in terms of time.

21
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Markers

The graph display panel allows you to display up to four markers and a delta marker. The
information of each marker, such as X and Y values and delta values are displayed in the

marker table, which is located beneath the main graticule when more than one marker is
enabled.

Enabling a marker

To enable a marker, click on the location where you wish to place the marker, and use the
Graph display menu to enable the marker. This displays the marker on the screen; if there
were previously no markers displayed, the marker display table is displayed:

x|

Power (dB)
n
f}

-100

1975.29 2000 2024.61
Frequency (MHz)
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Removing a marker

To remove a marker, right-click on the graph graticule to display the Graph display menu,
select the marker you wish to remove and click Enabled.

Moving a marker

To move a marker to a new location, hover your mouse over the marker until the cross-hair
changes to the resize cursor, then simply hold the left mouse button and drag the marker to the
desired location, and release the mouse.

23
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Delta marker

The delta marker is manipulated in exactly the same way as normal markers. However, you
can only display a delta marker if a normal marker is enabled.

When a delta marker is enabled, the marker table is updated with delta values:

2]

Power (dB)
n
f}

-100

1975.29 2000 2024.61
Frequency (MHz)

MHame
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Text results panel

Some Plugins allow you to display measurement results in a text format using a standard text
results panel. For details on what text measurements a Plugin can display, consult the relevant
documentation for that Plugin.

Text Results Display

Measurements

2|

Adjacent Channel Power
Cccupied B

Average Power

Peak Yalues

25
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Showing a measurement

To show the text for measurement, select the item in the menu. This causes the text display to
start displaying the measurement.

& ]

Measurements

|T adjacent Channel Power
Qccupied Bl

|7 Average Power

Peak Yalues

liacent Channel Power

26
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You can also use the right mouse button to display the menu.

Text Results Display {= |

Measurements

24 dBm

.|T Adjacent Channel Power
Qccupied Bty
|T Average Power
Peak Yalues

27



Chapter 2
System configuration

Overview

The System Configuration Screen allows you to define and manage how your PXI modules
are used within PXI Studio.

Referencing multiple PXI modules by their VISA resource ID can be difficult and non-
intuitive, so the System Configuration Screen allows you to group PXI modules together to
form unique ‘logical instruments’ that can then be used by PXI Studio plugins.

The unique name given to the instrument, rather than the VISA resource ID, is then used when
requesting PXI hardware. This makes it simple to select what hardware you want to use
within PXI Studio plugins.

28
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System Configuration

—Hardware Profil —Logical Instrument:
Ol Rl reate Instrument |
Standard ;I

Combingr1 Combiner2 Clear |
Edit Profiles |
—PHL Syst

Digitizer1 SigGenl

6 PXI Devices were found in your
system.

Wiew Details

—Auto Configuration

[~ Generate Frequency Standard Settings

Frequency Standard
Auto Configure System Configured

Frequency Standard |

oK I Cancel | Apply |

The logical instruments that can be created are as follows:
Signal generator:

Requires one 3010 Series and one 3020 Series PXI module.
Digitizer:

Requires one 3010 Series and one 3030 Series PXI module.
Combiner:

Requires one 3060 Series PXI module

Note that if a PXI module has been assigned to a logical instrument, it cannot be assigned to
another.

29
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Hardware Profile

PXI1 Studio allows you to store a number of different hardware profiles, and select the active
profile to use. Any changes that you make to the system configuration are applied to the
active profile, and do not affect any other profile that has been saved.

If you press the Edit Profile button, the following form is displayed, allowing you to add,
remove or select a profile.

fé'j Configuration Profiles el |
—Profiles
Profile I File Select Prafile

Standard

Standard. xml ‘ &dd Praofile

Remove Prafile

il

Close

PXIl System

This part of the System Configuration screen gives a brief overview of the devices that have
been found in the system, as well as providing the ability to automatically configure your
entire system.

30
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View Details

To view the details of any PXI modules that have been found in your system, click the
View Details button; this displays the PXI Device Summary screen.

fﬁ} PXI Device Summary ilil

Device Mame Description VYISA resource
e i 30204 | AF30206 PRI RF Oukput Pl 10 INSTR

wn| 3010 AF3010 PXIRF Synthesizer PXI6:110INSTR
ﬂ 3060 PRI Combiner PRI 120INSTR
| G030 AF3030 PXIRF Digitizer  PRIG:140:INSTR

m 3010  AF3010 PEIRF Synthesizer  PRIG: 150 INSTR

Close

Generate Frequency Standard Settings

This check box allows you to specify whether frequency standard connection information is
automatically generated when you perform an automatic configuration.
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Auto Configure

The Auto Configure System button automatically creates as many logical instruments as can
be created from discovered PXI devices in your system. If a logical instrument requires more
than one device (for example, a signal generator device requires a 3010 Series module and a
3020 Series module), it tries to use devices that are closest together in the PXI rack.
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Logical Instruments

This part of the System Configuration Screen lets you view and modify the logical
instruments that have been defined.

Creating an instrument

To create an instrument, click on the Create Instrument button. This displays the
Instrument configuration wizard.

Removing an instrument

To remove an instrument that has been defined; first select the instrument you wish to remove
from the Logical Instruments list, and click the Remove button. Alternatively, you can right-
click on the instrument you wish to remove and select Remove from the popup menu.

Clearing all instruments

To remove ALL defined instruments, click the Clear button.

Configuring the frequency standard

To manage how your PXI devices and instruments use their frequency standard, click on the
Frequency Standard button to display the Frequency standard configuration manager.
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Instrument configuration wizard

The instrument Configuration Wizard allows you to create a logical instrument in a series of
simple steps. Each step gives basic information about what you need to define in order to
create your instrument.

When first entering the wizard, you are asked to define basic information about the instrument
you want to create:

fsj Add New Instrument [Setup Instrument details.] 2 x|

Instrument Type:

Instrument Mame:

| Siggent

|This instrument requires: 1 x RF Source 1 % Local Oscillator

Previous Mgk | Cancel I

Instrument type

This is the type of logical instrument you want to create, which can be one of the following:
Signal Generator (requires an available 3020 Series module and 3010 Series module)
Digitizer (requires an available 3030 Series and 3010 Series module)

Combiner (requires an available 3060 Series module)
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If you do not have the required PXI devices in order to create a particular type of logical
instrument, then that instrument type is removed from the list.

Instrument name

This is a descriptive name that is given to the instrument. Whenever you want to control PXI
hardware through PXI Studio, this descriptive name is used to differentiate between
instruments.

If you are happy with the instrument type and the name you want it to have, click Next. To
close the instrument configuration wizard without applying your changes, click Cancel.

After setting up basic information about your instrument, you are asked to specify the
individual PXI devices that this instrument uses:

fsj Add New Instrument [Select a RF Source resource. | 2 x|

Select a RF Source from the available devices,

Resource:

PrI6: 100 INSTR

3A20

PRI 100 IMSTR

Previous | Mexk I Cancel
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This section allows you to specify the PXI devices that this instrument uses. The type of PXI
device that this instrument requires is displayed at the top of the screen; a list of available
devices is presented below. Simply select the PXI device you want this instrument to use,
then click Next. Once all PXI devices that this instrument type requires have been selected,
click Finish.

If you wish to cancel all your modifications, click Cancel.

Once your settings have been applied, the newly-created instrument appears in the
Logical Instruments list in the main Hardware Configuration screen.

{&) Hardware Configuration 2x|
System Configuration
—Hardware Profil —Logical Instrument:
Ol Rl reate Instrument |
Standard ;I
SigGenl Clear |
Edit Profiles |
Remove |

—PHIL Syst

6 PXI Devices were found in your
system.

Wiew Details

—Auto Configuration

[~ Generate Frequency Standard Settings

Frequency Standard
Auto Configure System Configured

Frequency Standard |

oK I Cancel | Apply |
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Frequency configuration manager

The System Configuration screen allows you to define how all devices use their frequency
standard. This definition is then used to automatically configure your instruments’ frequency
standard whenever they are in use.

To bring up the Frequency Configuration Manager, click on the Frequency Standard button
in the main System Configuration screen.

fe] System Frequency Standards ﬂil

Devices Connected ta Frequency Standard:

€lgale] | Device Tvpe Frequency Standard Instrurment Resource String |

Close | RemoveGroupl Add Group | ConFiguratiDnWizardl

This manager allows you to define how many different frequency standards are present in
your system, as well as what devices are using it.
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This manager gives basic information about how each device is configured. This example is
of a configured FSTD summary screen:

fé} System Frequency Standards e

Devices Connecked to Frequency Standard:

Group Device Type Freguency Standard Instrument Resource String |
=~ FSTD group 1
b 30204 External Sigieni PRI 10:: INSTR
e 3010 Internal OfP Sigaenl PrIg: 11 INSTR
b 3030 External PI6: 14 INSTR
3010 External PxI6:: 15 INSTR

Close | Remave Graup Add Group Configuration Wizard

Device Type
This specifies what type of PXI module this device is.

Frequency Standard
This specifies how the module’s frequency standard is configured.

Instrument
This specifies the logical instrument that this module is a part of, if applicable.

Resource String
This is the VISA resource of the specified module.
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To create a new frequency standard, click on Add Group. This adds a new Frequency
Standard group to the list.
2%

[a] System Frequency Standards

Devices Connecked to Frequency Standard:

Instrument Resource String

Frequency Standard

Device Type

Close | RemoveGroupl Add Group | Configuration \Wizard

To remove this group, click on the Remove Group button.

To configure or edit what devices use this frequency standard, and what device supplies the
frequency standard source, select the group and click the Configuration Wizard button.
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Frequency standard configuration wizard

The first screen of the Frequency Standard Configuration wizard allows you to select what
instruments are connected to this frequency standard, and the booting policy.

Select the devices that wou want to share the same Frequency Standard Source, and how they
booted when the frequency standard is in use,

™ Boot all Instruments when this Frequency Standard Group is in use (Recommended)

' Boot only required instruments that are in use.

Connecked Devices: Available Devices
PeI: 100 INSTR -
<< =
—I E {SingGen1)
Pelg 110 INSTR
S
—I IE‘ {SigGen1) |
PrIG: 14 INSTR
| PTG 158 TNSTR |
Clear all Devices | Add &ll Devices |

Preyvious | Texk | Cancel I

The Connected Devices section lists the devices that will use the frequency standard, the

Available Devices section lists the devices that have not yet been assigned to a frequency
standard.

You can move devices to and from these lists by clicking on the << and >> buttons. To move
all the devices, click Clear All Devices or Add All Devices.

Boot policy

As a frequency standard may have several different devices in different frequency standard
states, especially if you are using these devices externally to PXI Studio, it is necessary to
specify how the frequency standard is set up if it is in use.
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Boot all Instruments when this Frequency Standard Group is in use

If this policy is selected, whenever you try and use a device connected to this frequency
standard, all devices that are configured as using this frequency standard are booted and have
their frequency standard initialized. While this ensures that there is no frequency standard
contention, as all devices are explicitly configured, it can mean extended boot times in racks
with a large number of devices.

Boot only required instruments that are in use

If this policy is selected, whenever you try and use a device connected to this frequency
standard only this device, and any device that provides the frequency standard source, is
booted. All other devices using the frequency standard are not modified. While this means
that as few instruments are booted as possible, it means there is a potential for frequency
standard contention if one of the unused devices is currently configured as a frequency
standard output.

Once you have selected the boot policy, and the devices that use the frequency standard, you
can either click on Next to continue to the source selection page if your frequency standard
group contains more than one 301x or if your frequency standard group contains no 301x
devices, you can click Finish to apply your changes. If you want to cancel your changes, click
Cancel.
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The next screen of the Frequency Standard Configuration wizard is the source selection
screen. This allows you to specify where the frequency standard comes from.

féj Frequency Standard Configuration [Frequency Standard Soi llil

Select where the Frequency Standard is coming from and, if applicable, which devices in this
group supplies it

* The Frequency Standard is supplied by a device outside this group
"~ The Frequency Standard is supplied by a device in this group

—Frequency Standard Output Device:

= Pelg 120 INSTR
L {sigzent)

Previous | ek I Cancel |

The Frequency Standard is supplied by a device outside this group

Selecting this option means the frequency standard source is supplied by a device outside the
control of PXI Studio. Selecting this option means that you must manually configure your
frequency standard source.

The Frequency Standard is supplied by a device in this group

Selecting this option means that one of the instruments in this frequency standard provides the
frequency standard source.
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Selecting the frequency standard source

If you have specified that a device in this group supplies the frequency standard source, you
must specify the device that provides it. To do this, simply click on one of the available
devices in the list.

[Ej Frequency Standard Configuration [Frequency Standard ﬂﬂ

Select where the Frequency Standard is coming from and, if applicable, which devices in this
group supplies it

~ The Frequency Standard is supplied by a device outside this group
{* The Frequency Standard is supplied by a device in this group

—Frequency Standard Output Device:

IE‘ PlG: 120 INSTR
(SigGenl)

Previous | Mexk I Cancel |

Once you have selected your frequency standard source and you there are more than one
301x’s that have not been configured as a frequency standard source, click Next to select how
this frequency standard is terminated. Otherwise, you can click Finish to apply your settings.
If you wish to cancel the changes you have made, select Cancel.

If you have more than one 301x in your group that has not been specified as a frequency
standard source, the next screen in the frequency standard wizard is displayed. This screen
allows you to specify the device that provides the 50 ohm termination for your frequency
standard group.
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[Ej Frequency Standard Configuration [Frequency Standard Tei ﬂﬂ

Select which device in the Frequency Standard Group provides the S0 ohm termination, if
applicable.

¥ Termination

—Frequency Standard Termination Device:

= PTG 15 INSTR
(Diqitizer1)

Previous | Finish I Cancel

Termination

This control allows you to specify whether the frequency standard group is terminated or not.
If this is cleared, no device in this group provides termination for the frequency standard. If
this control is checked, you must specify the device that is to provide the termination.

Selecting the frequency standard termination

If you have specified that a device in this group provides the termination for your frequency
standard, you must specify the device that provides it. To do this, simply click on one of the
available devices in the list.
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Chapter 3
Signal generator front panel

Overview

The Signal Generator Front Panel plugin allows you to set up and control a Signal Generator
Instrument (3020 Series and 3010 Series PXI modules).

To open the Signal Generator front panel, click Instrument Control on the top-level
PXI Studio menu, and select Signal Generator Front Panel.

If this entry does not appear on the top level menu, select Tools -> Registered Plugins and add
the plugin afSigGenPlugin.dll.

When opening the Signal Generator front panel, if there is only one signal generator
instrument available in your system, it is automatically selected and booted. Otherwise, you
are asked to select which instrument you wish to control:

I@.I Select an Instrument... ilil

Please select a Signal Generator for use as RF Signal Generator,

|SigGen1

Sigizenl

Ok I Cancel
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This screen provides a list of ‘logical instruments’ that you have defined in your System
Configuration, which match the type you have requested. Note that instruments that are
currently in use by other plugins do not appear in this list.

Click on the name of the instrument you wish to use, and click Ok. Alternatively, if you do
not wish to proceed to the Signal Generator front panel, or the hardware you wish to control is
not present in the list, click Cancel.

Once you click Ok, the instrument and other instruments that comprise your frequency
standard (depending on the frequency standard configuration defined in System
Configuration) are booted if required. If this instrument has already been booted since
PXI Studio was started, then the device is only reset.

Once the instrument has been booted, you should see the following main screen:

=l0/x|

RF Settings | Differential 13 | Arb Catslog | ListMode | Routing Matrix

RF setting User Calibration
Frequency: 2000.000000MHz 3: :
Detector Zero
Loop Bandwidth -
Level: -136.00 dBm 3: : _ Calibrate 10y
Levelling Made: Auto ~| I Gate RF OFF
Advanced...
RMS Level: 0,00 dB 3 :
Instrument Detals |
Modulation Source: [ (hia o) =
CW (Mo Mod
’7 Mo Modulation Selscted ‘

The Signal Generator front panel has tabs for RF Settings, Differential 1Q, Arb Catalog,
List Mode and Routing Matrix.
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SIGNAL GENERATOR FRONT PANEL

RF Settings tab

—RF setting —User Calibration

Frequency: IZI]IJIJ.IJI]I]IJI]I]MHZ : -

Deteckar Zero |
Loop Bandwidth: INormaI LI
Level: |-135.uu dBm itl Calibrate 10 |
Leveling Made: Inuto ;I [~ Gate RF OFF

Advanced. .. |
RMZ Lewvel: ID.DD dE —

Instrument Details |
Modulation Source; ICW (Mo Mod) ;I
W (Mo Mad

Mo Modulation Selected

This section of the Signal Generator front panel allows you to modify the basic RF and
modulation state of the Signal Generator selected.
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RF Settings

—RF settings

s

Frequency: Z2000.000000MHz -

-

Loop Bandwidth: II"-.I::urmaI

=l

Levelling Mode: I.ﬁ.utcu ;I [" Gate RF OFF

-

RI5 Level: 0,00 dg -

-

This section is concerned only with basic CW operation parameters. It consists of the
following controls:

Frequency

This control allows you to modify the current RF frequency of the Signal Generator. To edit
the value, you can either use the step up and down arrows, or enter the frequency you require
with appropriate units. When editing the value, the background color of the control turns
yellow to indicate that it has changed. To apply any manual changes, press return. To cancel
your changes, press the escape key. Note that once a change has been applied, the new
settings are applied to the hardware.

Valid units for this control are:
GHz
MHz
kHz
Hz
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Level

This control allows you to modify the current RF level of the Signal Generator. To edit the
value, you can either use the step up and down arrows, or enter the level you require. When
editing the value, the background color of the control turns yellow to indicate that it has
changed. To apply any manual changes, press return. To cancel your changes, press the
escape key. Note that once a change has been applied, the new settings are applied to the
hardware.

Leveling Mode
This control allows you to modify the current RF leveling mode of the Signal Generator. The
available options are Auto, Frozen, Peak and RMS.

RMS Level

This control allows you to modify the current RF level RMS of the Signal Generator. To edit
the value, you can either use the step up and down arrows, or enter the level RMS you require.
When editing the value, the background color of the control turns yellow to indicate that it has
changed. To apply any manual changes, press return. To cancel your changes, press the
escape key. Note that once a change has been applied, the new settings are applied to the
hardware.

Note that this parameter is only valid if the leveling mode is set to RMS.

RF On/Off

The RF State button allows you to toggle the RF output of the Signal Generator. To enable or
disable the RF output, click on this button. Its state and color change to reflect the current
state of the Signal Generator.

Gate RF Off

This check box allows you to specify whether RF gating is on or off. To change the current
state, simply check or uncheck the box; changes are applied to the hardware immediately.
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RF gating is used to turn off the modulator when the modulation input level /(12 +Q?) is

near to zero. This is particularly useful for bursted signals (for example, GSM) as the
modulator’s natural carrier leak is removed for inactive timeslots.

50



SIGNAL GENERATOR FRONT PANEL

Modulation

Modulation Source: ICW (Mo Mad) =]

’—C'-.-'-.-' Mo Mod)

Mo Modulation Selected

This section allows you to specify the modulation mode, and settings of the Signal Generator.

Modulation Source
This control specifies the modulation source of the Signal Generator, the allowed options are:
CW (No Mod)
LVDS
ARB
Internal AM
Internal FM
External Analog

Note that External Analog modulation is available only if you are using a 3020 Series module
with the Differential 1Q option enabled.

To change the modulation source, use the drop down combo box and select the desired source:
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Madulakion Saurce: IC'u'-.-' (Mo Mad) ;I
i (Mo Mod) W' (Mo Mad) '
VDS
’7 Mo Modulatic ARE
Internal &M
Inkernal FM

When changing the modulation source, the settings for that modulation are now displayed in

the modulation group box. For instance, if you select a modulation source of LVVDS, the
modulation group looks like this:

Modulation Source: |L'-.-'DS ;I
—LYDS
LVDS Sample Rate: | 2166670 =

[ Unsigned Data

™ 14 Bit Data

The control of each modulation is as follows:
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LVDS modulation

Maodulation Source; IL'-.-'DS LI
— DS

LvD'S Sample Rate: 2166670 =
[~ Unsigned Data

[~ 14 Bit Data

LVDS modulation is activated when changing the Modulation Source control to LVDS, and
consists of the following controls:

LVDS Sample Rate

This control allows you to modify the current LVDS sample rate of the Signal Generator. To
edit the value, you can either use the step up and down arrows, or enter the LVDS sample rate
you require. When editing the value, the background color of the control turns yellow to
indicate that it has changed. To apply any manual changes, press return. To cancel your
changes, press the escape key. Note that once a change has been applied, the new settings are
applied to the hardware.

Unsigned Data

This check box allows you to specify whether LVDS data is signed or unsigned. To change
the current state, simply check or uncheck the box; the changes are applied to the hardware
immediately.

14 Bit Data

This check box allows you to specify whether LVDS data is 14 or 16 bits. To change the
current state, simply check or uncheck the box; the changes are applied to the hardware
immediately.
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ARB Modulation

Mocuiaton Source: v
—ARE
Selected File: |Mo file selected j

Comtinuous |

External Trigger

Mode: |Disabled

Ll Lo

Palarity: IF‘Dsitive

ARB modulation is activated when changing the Modulation Source control to ARB, and
consists of the following controls:

Selected File

This drop down combo box allows you to specify what Arb file you wish to play.
Selecting afile

To select a file, simply activate the dropdown box and select the file from the list, which
contains the contents of the Arb catalog.
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Modulation Source: AREB ;I
—HARE
Selected File: IaFGsmBerMuItiSIDtLDDpC_TSS.aiq LI
Mo file selected
- afasmBerMultiSlotLoopC_T30. aig

afGsmBerMulkislotloopc TS5, 8ig
Add Meww file

Disabled

External Trig

Mode:

Palarity: Positive

Adding afile
If no files are currently present in your Arb catalog, you can activate the drop-down box and
select Add New file. This allows you to select and download an Arb file contained on a
local drive. Once the file has been loaded, it is then selected.

Play

The Play button allows you to toggle the Arb play state of the Signal Generator. To start or
stop an Arb file in continuous mode, click on this button. Its state and color then change to
reflect the current playing state. To play an Arb file once in single-shot mode, click on this
button.

Note that this control is not available if there is no currently selected Arb file

Single Shot/Continuous

This button toggles the current Arb repeat mode of the Signal Generator. This can be either
single-shot or continuous. Single-shot repeat mode indicates that the selected Arb file is
played once; if in continuous mode, the Arb file is played continuously.

Note that this control is not available if there is no currently selected Arb file.
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External Trigger Mode: Disabled/Edge/Gate

This control allows you to specify whether an Arb trigger is used and whether the Arb trigger
is used solely for starting the Arb file (Edge) or whether an Arb trigger toggles the Arb
playing state (Gated). To change the current state, simply select the desired trigger type; the
changes are applied to the hardware immediately.

External Trigger Polarity: Positive/Negative

This control allows you to specify whether the Arb is triggered by a positive or negative
trigger transition. To change the current state, simply select the desired edge type; the
changes are applied to the hardware immediately.
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Enhanced ARB Modulation

Modulation Source: |Enhanced ARB ll
—Enhanced ARE
Selected File: |aFGsmBerMuItiSIu:utLu:uopC_TSS.aiq ;l
External Trigger Play Mode
Mode:  |Disabled =] Termination: [Immediate =]
Polarity: |Positive =l Mode: Im
Delay: | 0.000us =T Count: [T =]

ARB modulation is activated when changing the Modulation Source control to Enhanced
ARB, and consists of the following controls:
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Selected File
This drop down combo box allows you to specify what Arb file you wish to play.
Selecting afile
To select a file, simply activate the dropdown box and select the file from the list, which
contains the contents of the Arb catalog.

Modulation Source: IEnhanced ARE ﬂ
—Enhanced ARE
Selected File: |aFGsmBerMuItiSIu:utLu:u:upC_TSS.aiq ;I

Mo File selected
- afizsmBerMultiSlobtLoopC_TS0. alq
External Trig afizsmBerMultislotLoopC_T55,a
Add Mew File

Mode;  |Disabled Termination: |Immediake

-
Palarity: |Positive =l Mode:  [Continuous ~|
Delay:  |o.000us =1, count: |1 =

Adding afile
If no files are currently present in your Arb catalog, you can activate the drop-down box and

select Add New file. This allows you to select and download an Arb file contained on a
local drive. Once the file has been loaded, it is then selected.
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Play

The Play button allows you to toggle the Arb play state of the Signal Generator. To start or
stop an Arb file in continuous mode, click on this button. Its state and color then change to
reflect the current playing state. To play an Arb file once in single-shot mode, or the required
number of times in N-Times mode, click on this button. Clicking this button when the Arb is
playing or waiting for a trigger stops the Arb playing immediately.

The display of this button indicates what is actually happening on the Arb:

The Arb is not playing. Clicking the button starts it playing (or starts it waiting for an external
trigger).

Waiting Far Trigger |

The Arb is waiting for an external trigger before starting to play the selected file. Clicking the
button cancels the Waiting for Trigger and returns the Arb to the stopped state.

The Arb is currently playing the selected file. Clicking the button stops the Arb file playing
immediately and returns the Arb to the stopped state.

The Arb is currently playing the selected file but it will stop playing at the end of the current
file. Clicking the button stops the Arb file playing immediately and returns the Arb to the
stopped state.

Note that this control is not available if there is no currently selected Arb file.
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Terminate/Re-Start

This button stops the Arb playing either immediately (when termination mode is set to
Immediate) or when the current file has finished playing (when the termination mode is set to
At End). If an external trigger is being used, the Arb then waits for a trigger before starting
again. Otherwise, once the Arb is stopped, the Play button can be used to start it.
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External Trigger — Mode

This control sets the way in which the external trigger is used. The following table describes
the states that are available and their behavior:

Play Mode Single/N Times Continuous

Disabled The waveform starts playing immediately the Play The waveform starts playing immediately the Play
button is pressed and stops when the file has been | button is pressed and stops when the Play button
played the requisite number of times or the Play is pressed again or the Terminate button is
button is pressed again or the Terminate button is pressed.
pressed.

Gate The waveform starts playing, from the beginning The waveform starts playing, from the beginning
when the trigger is asserted and plays the number when the trigger is asserted and plays
of times specified. continuously.
If it is still playing when it is aborted according to It is aborted according to the termination mode
the termination mode. when the trigger is de-asserted.

Start Only | The waveform starts playing from the beginning The waveform starts playing from the beginning
when the trigger is asserted, plays the number of when the trigger is asserted playing continuously.
times specified, then stops, waiting for another
trigger. Subsequent triggers are ignored.

Subsequent triggers are ignored until the waveform
has finished playing.

Start Stop | The waveform starts playing from the beginning The waveform starts playing from the beginning
when the trigger is asserted waiting for the trigger when the trigger is asserted, plays continuously
to be asserted a second time. until another trigger is detected at which point play

is aborted according to the termination mode.
If it is still playing when another trigger is detected
playback is aborted according to the termination
mode.
Start The waveform starts playing from the beginning The waveform starts playing from the beginning
Re-Trig when a trigger is detected, plays the number of when a trigger is detected, and then plays

times specified, then stops, waiting for another
trigger.

Subsequent triggers terminate the waveform
immediately, if playing, and the waveform starts
playing from the beginning.

continuously.

Subsequent triggers terminate the waveform
immediately, if playing, and the waveform starts
playing from the beginning.
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External Trigger — Polarity

Positive

A positive edge of the external trigger signal asserts the trigger.
Negative

A negative edge of the external trigger signal asserts the trigger.

Any
Any edge of the external trigger signal asserts the trigger.

External Trigger — Delay

This control is used to delay the trigger signal by up to 60 seconds. Both edges of the trigger
signal are effected equally.

Changing the delay results in the loss of any trigger edges already being delayed.

Play Mode — Termination

Immediate

When requested, either by the external trigger line, or by the Terminate/Re-Start button, the
Arb terminates any playing file immediately.

At End

When requested, either by the external trigger line, or by the Terminate/Re-Start button, the
Arb continues to play the current file until the end of the file is reached, at which point it stops

playing.
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Play Mode — Mode
Single
When requested to play, the Arb plays the selected file once and then stops.

N Times

When requested to play, the Arb plays the selected file the required number of times and then
stops.

Continuous
When requested to play, the Arb starts playing the selected file repeatedly.

Play Mode — Count

This control is used to specify the number of times the Arb file is played when the play mode
is set to N-Times.

If the play mode is not set to N-Times, this control is not available.
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Internal AM modulation

Modulation Source:; Inkernal AM ;I
—Inkernal &M
Maodulation Depkh (%) 0% % -
Madulation Pate (Hz): 1000Hz =

Internal AM modulation is activated when you change the Modulation Source control to
Internal AM, and consists of the following controls:

Modulation Depth

This control allows you to modify the current AM Modulation Depth of the Signal Generator.
To edit the value, you can either use the step up and down arrows, or enter the AM
modulation depth you require. When editing the value, the background color of the control
turns yellow to indicate that it has changed. To apply any manual changes, press return. To
cancel your changes, press the escape key. Note that once a change has been applied, the new
settings are applied to the hardware.
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Modulation Rate

This control allows you to modify the AM Modulation Rate of the Signal Generator. To edit
the value, you can either use the step up and down arrows, or enter the AM modulation rate
you require. When editing the value, the background color of the control turns yellow to
indicate that it has changed. To apply any manual changes, press return. To cancel your
changes, press the escape key. Note that once a change has been applied, the new settings are
applied to the hardware.
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Internal FM modulation

Modulation Source:; Internal FM ;I
—Inkernal FM
Deviakion (Hz): OHz % -
Madulation Pate (Hz): 1000Hz =

Internal FM modulation is activated when you change the Modulation Source Control to
Internal FM, and consists of the following controls:

Deviation

This control allows you to modify the current FM Deviation of the Signal Generator. To edit
the value, you can either use the step up and down arrows, or enter the FM deviation you
require. When editing the value, the background color of the control turns yellow to indicate
that it has changed. To apply any manual changes, press return. To cancel your changes,
press the escape key. Note that once a change has been applied, the new settings are applied
to the hardware.
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Modulation Rate

This control allows you to modify the FM Modulation Rate of the Signal Generator. To edit
the value, you can either use the step up and down arrows, or enter the FM modulation rate
you require. When editing the value, the background color of the control turns yellow to
indicate that it has changed. To apply any manual changes, press return. To cancel your
changes, press the escape key. Note that once a change has been applied, the new settings are
applied to the hardware.
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External Analog modulation

Modulation Source: IExternaI Analog j

—Exkernal snalog

Termination

f* 100 kShm bermination

" 50 Ohm Termination

Calibrate Inputs

External Analog Modulation is activated when you change the Modulation Source Control to
External Analog, and consists of the following controls:
100 kOhm Termination / 50 Ohm Termination

This group allows you to specify the termination resistance of the external analog inputs. To
change the current state, simply check the desired termination box. The changes are applied
to the hardware immediately.

Calibrate Inputs
This button allows you to perform a user calibration of the external analog inputs.
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User Calibration

—Ilser Calibration

Deteckor Zero

I Spok Cal

Advanced. ..

This part of the RF Settings tab controls user calibration settings. It consists of the following
controls:

Detector Zero
Clicking this button performs a detector zero cal on the Signal Generator.

IQ Spot Cal

Clicking this button performs an 1Q spot cal at the current frequency. Note that this button is
available only if the instrument is in an internal-1Q-based mode.

Advanced...

Clicking this button launches the advanced calibration screen, which allows you to calibrate
different 1Q bands individually.
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Differential I1Q tab

—oukputks
[~ outputs [~ Modulation [~ Stare
Level (0 I Offsek (W) 1 Bias (%)
01,1000 0,0000 0.0000 % -
Gain (dE) ) OfFset () ) Eias (4]
0,00 0,0000 0.0000 % -
Calibrake Cutput |

This tab allows you to modify the Differential 1Q settings of the instrument. Note that these
settings are not available if the Signal Generator does not have the Differential 1Q Option
fitted, and are not available if the modulation source is set to External Analog.

Outputs

This check box defines whether the differential IQ module is activated.

Modulation

This check box defines whether the 1Q modulation source is connected to the differential 1Q
module.

State

This check box defines whether the differential 1Q parameters are applied to the differential
1Q module.

70



SIGNAL GENERATOR FRONT PANEL

Level

This control allows you to modify the differential 1Q Level of the Signal Generator. To edit
the value, you can either use the step up and down arrows, or enter the differential 1Q level
you require. When editing the value, the background color of the control turns yellow to
indicate that it has changed. To apply any manual changes, press return. To cancel your
changes, press the escape key. Note that once a change has been applied, the new settings are
applied to the hardware.

Gain

This control allows you to modify the differential 1Q gain of the Signal Generator. To edit the
value, you can either use the step up and down arrows, or enter the differential 1Q gain you
require. When editing the value, the background color of the control turns yellow to indicate
that it has changed. To apply any manual changes, press return. To cancel your changes,
press the escape key. Note that once a change has been applied, the new settings are applied
to the hardware.

| Offset/Q Offset

This control allows you to modify the differential 1Q offset of the Signal Generator. To edit
the value, you can either use the step up and down arrows, or enter the differential 1Q offset
you require. When editing the value, the background color of the control turns yellow to
indicate that it has changed. To apply any manual changes, press return. To cancel your
changes, press the escape key. Note that once a change has been applied, the new settings are
applied to the hardware.
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| Bias/Q Bias

This control allows you to modify the differential 1Q bias of the Signal Generator. To edit the
value, you can either use the step up and down arrows, or enter the differential 1Q bias you
require. When editing the value, the background color of the control turns yellow to indicate
that it has changed. To apply any manual changes, press return. To cancel your changes,
press the escape key. Note that once a change has been applied, the new settings are applied
to the hardware.

Calibrate Output
Clicking this button performs a calibration of the differential 1Q outputs.

72



SIGNAL GENERATOR FRONT PANEL

Arb Catalog tab

C:/BasicGsm. AIQ Add

Delete
Reload

Reload all
Delete Al

The Arb Catalog tab allows you to modify and manage the Arb files that are loaded into your
Signal Generator instrument.

Adding file or files

To add afile, or files, click the Add File button. This brings up a file selection dialog where
you can select the files that you want to load into the Signal Generator. These files are then
loaded into the Arb.

Reloading a file

To reload a file into your Signal Generator, select the file to reload from the Arb list, then
click the Reload button.

Removing a file

To remove a file from your Signal Generator, select the file to remove from the Arb list, then
click the Delete button.
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Removing all files

To remove all files within the Signal Generator, click the Delete All button to clear the Arb
catalog.

Reload All files

To reload all files present within the Signal Generator, click the Reload All button.
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List Mode tab

List Sequencing Mode: Common List Seftings
Arb Sequence Mode 'I List Mode Contral...

Frequency Level Level Made Level (RMS) RF State arb Play Count arb File: il
0 |2000.000000 MHz |-136.00 auto 0.00 RF OFf 1 Mo File Selected
1 |2000.000000 MHz |-136.00 auto 0.00 RF OFf 1 Mo Flle Selected
z |2000.000000 MHz |-136.00 Auto 0.00 RF OFf 1 Mo File Selected
3 |2000.000000 MHz |-136.00 Auto 0,00 RF OFf 1 Mo File Selected
4 |2000.000000 MHz |-136.00 auto 0.00 RF OFf 1 Mo File Selected
5 |=2000,000000 MHz |-136.00 Auto 0,00 RF CFf 1 Mo File Selected
& |2000.000000 MHz |-136.00 Auto 0.00 RF OFf 1 Mo File Selected
7 |2000.000000 MHz |-136.00 Buto 0.00 RF OFf 1 Mo File Selected -
-

™ TraintoPeak [ Train on List Start
_ Restart Sequence.
I™ Freeze after Train 4|

The List Mode tab is concerned with setting up and running the Signal Generator in list mode.
It is divided up into three sections.
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List mode configuration

List Sequencing Made: common List Settings
Arb Sequence Mode ¥ List Made Conkral...

This section allows you to modify the type of list mode used, common list parameters and
control modes.

Changing the list sequence mode

To change the list sequence mode, select the required mode from the List Sequencing Mode
down combo box. When a selection has been made, the list parameters and settings are
refreshed to the screen. The available modes of operation are Arb Sequence Mode and
Hopping Mode. For detailed information on the individual modes, please refer to the
afSigGenDl| library documentation.

Note that all separate modes of operation have their own individual settings, which means that
changes made to one have no effect on the other.
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Common list settings

In Hopping Mode, there are a number of parameters that are generic across an entire
sequence. To modify these parameters, click on the Common List Settings button, if
available. This brings up the Common List Settings screen. Note that this option is not
available in Arb Sequencing mode.

—Lewvel Cankral

Conkral Mode: I.':'||IISIII|LI|IE ;I

Base Lewel; .00 % -
Modulakion Source: IC'-.-'-.-' (Mo Mod) j
— W (Mo Mod)

Mo Modulation Selected

2k, Zancel
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Level Control

This section dictates how level parameters are applied in the list. The available control modes
are Absolute and Relative.

In Absolute control mode, the list level is in absolute dBm terms. In Relative mode, the list
level is relative (from 0 to —6 dB) to the base level entered in the Base Level edit box.

Modulation Source

This allows you to specify the modulation that is enabled when the list is running. The
available options are CW, ARB, Internal AM and Internal FM. These modulation modes are
edited in the same way as in the Modulation section of the RF Settings tab.
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List mode control settings

To modify the way the list is triggered and iterates, click on the List Mode Control button to
bring up the List Mode Control dialog.

—List Contral
Address Source: IExt Serial j [Fronk Panel SME
Skart Trigger Source: ISoFtware j IFront Pane| SME j
Step Trigaer Source: IInternaI (Timer) ;I IL\u'DS Spare 1 ;l
List Repeat Mode: ICu:untinuu:uus ;I
Repeat Count; |4IZID i’:l [ List Address to Trigger bus

—Counter Sektings

Skart address: ID

-

-
-
-

-
-

Stop Address: I?

— SUrnmary

The List will be armed when a Software Trigger is recieved, It will then change address
whenever a new serial address is recieved From [Front Panel SME].

Ok Cancel
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This dialog consists of the following controls:

Address Source

This control dictates what supplies the current list address; the options are Internal, Software
and External.

If the Address Source is set to Internal, the current list address is set by the internal counter,
meaning that the list can only iterate sequentially.

If the Address Source is set to Software, the current list address is set manually in the main
List Mode tab

If the Address Source is set to External, the current list address is set by a set of routing matrix
signals. If you select this address source, you have to specify exactly where the address
comes from. The available options for this are: LVDS, PXI Trigger Bus and Arb Markers.

If the Address Source is set to Ext Serial, you have to specify which routing matrix signal is
connected to the Serial Address signal. The Signals available for this purpose are the PXI
Trigger bus signals 0 to 7, the LVDS Marker signals 1 to 4, the LVDS Aux signals 0 to 4, the
LVDS Spare signals 0 to 2 and the Front Panel SMB connector.

Note that this control is not available in Arb Sequence mode.

Start Trigger Source

Before your list can iterate, it must first be issued with a start trigger. Where that trigger
comes from is specified here. The available options are Software or External.

If External Start trigger is set, you also have to specify exactly where the trigger comes from.
The available options for this are PXI Star or Front Panel SMB.
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Step Trigger Source

If you have Address Source: Internal selected, you need to specify where the trigger that
causes the list to step to the next address comes from. The available options are Software and
Internal (Timer).

In Internal (Timer) mode, the list is stepped after a certain timer period. You enter this timer
period in the List Parameter Entry section.

In Software mode, the list is stepped manually from when the List Mode tab command is
received.

Note that this control is not available in Arb Sequence mode.

List Repeat Mode

This control specifies what the list does once it has completed iterating. The available options
are Once, N * Repeat and Continuous.

In Once mode, the list halts after one iteration.

In N * Repeat mode, the list halts after N iterations. The value of N can be modified by
using the Repeat Count control.

Continuous means that the list iterates continuously.

Start Address

This control specifies the first address that is used in the sequence.

Stop Address:

This control specifies the last address that is used in the sequence.

List Summary
List Summary provides a basic description of how the list control you have defined works.
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List parameter entry

Frequency Level Lewel Mode Level (RMS) RF State Atb Play Count Arb File ﬂ

2000.000000MHz | -136.00 Auto o0.00 RF Off Mo File Selected

2000.000000MHz | -136.00 Auto 0.00 RF OFF Mo File Selected

2000.000000MHz | -136.00 Auto 0.00 RF OFF Mo File Selected

2000.000000MHz | -136.00 Auto 0.00 RF OFf Mo File Sefected

2000,000000MHz | -136,00 Auto 0.0 RF OFf Mo File Sefected

2000.000000MHz | -136.00 Auto o0.00 RF Off Mo File Selected

2000.000000MHz | -136.00 Auto 0.00 RF OFF Mo File Selected

1
1
1
1
1
1
1
1

v e Jao]s]w][n|[~]=

2000.000000MHz | -136.00 Auto 0.00 RF OFF Mo File Selected

il

This section allows you to create and modify each individual channel’s parameters. Each
parameter can be individually edited by using either the mouse or the keyboard. As well as
basic in-line editing facilities, the list table also provides a number of more powerful features
to ensure that creating or modifying a list is as simple as possible.

The list itself consists of a total of 128 list addresses, with a number of parameters that are
specific to each one. The settable parameters available are as follows:

In Arb sequence mode:
Frequency
This is the RF frequency at a given address.
Level
This is the RF level at a given address.
Level Mode
This is the RF leveling mode at a given address.

Level RMS

This is the RMS dbc level at a given address. This parameter is enabled only when the list
address level mode is RMS.
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RF State

This is the current RF enabled state for the given address.
Arb Play Count

This is the number of times the Arb plays before moving on to the next address.
Arb File

This is the Arb file that will be playing at the current address.

In hopping mode:

Frequency
This is the RF frequency at a given address.

Level
This is the RF level at a given address. Note that this parameter is available only if absolute
control mode is selected.

Relative Level
This is the RF level relative to a base level at a given address. Note that this parameter is
available only if relative control mode is selected.

Level Mode
This is the RF leveling mode at a given address.

RF State
This is the current RF enabled state for the given address.
Dwell Time

This is the amount of time (in ps) that this list address is active before moving to the next
address. This parameter is valid only when in Internal list mode, using an Internal Timer
step trigger.
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Arb Modulation State

This specifies whether the Arb modulation is enabled for this list address. It is valid only if
the list modulation mode is ARB.

Editing a list address parameter

It is important to note that the parameters being edited are not applied directly to the hardware
at this time. Applying values to the hardware only occurs when activating the list.

To edit a list address parameter, press the enter key, space key or double-click on the item you
want to edit in the list table. This activates the edit mode for this item:

Frequency

0 | 2000.000000MHz] ::I -1

nnnnnnnnnnnnnn d

You can then set the parameter to the desired value. Once you are happy with your selection,
press the enter key or click to apply the changes. Alternatively, to reject the changes you have
made, press the escape key to return the parameter to its original value.
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Editing the frequency of a list address

Freguency

|1999|.IIII:IIIII:II:II:IMH2 i’ -

I 2h0n AnnannkaH-= -

Once you have entered edit mode, you can use the up and down keys or arrow button to
increase or decrease the value. Alternatively, you can type the frequency you require with
appropriate units. When editing the value, the background color of the control turns yellow to
indicate that it has changed. To apply any manual changes, press return. To cancel your
changes, press the escape key.

Valid units for this control are:
GHz
MHz
kHz
Hz

Editing the level of a list address

Lewvel

-4 i’ Ak

122 Mn Ak

Once you have entered edit mode, you can use the up and down keys or arrow button to

increase or decrease the value. Alternatively, you can type the level you require. When
editing the value, the background color of the control turns yellow to indicate that it has

changed. To apply any manual changes, press return. To cancel your changes, press the
escape key.
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Editing the relative level of a list address

Relative Level

Once you have entered edit mode, you can use the up and down keys or arrow button to

increase or decrease the value. Alternatively, you can type the level you require. When
editing the value, the background color of the control turns yellow to indicate that it has

changed. To apply any manual changes, press return. To cancel your changes, press the
escape key.

Editing the level mode of a list address

Level Made

Auta x| R

] Peal: R
RM3

[l 5] R

Once you have entered edit mode, you can either use the up and down arrow keys to cycle
through the available modes, or drop down the list of available options to cycle to the
appropriate level mode. The available modes are Auto, Peak and RMS.
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Editing the RF state of a list address

RF Skate

Once you have entered edit mode, you can either use the up and down arrow keys to cycle
through the available modes, or drop down the list of available options to cycle to the
appropriate RF state. The available modes RF Off and RF On.

Editing the Arb play count of a list address

arb Play Count

i

Once you have entered edit mode, you can use the up and down keys or arrow button to
increase or decrease the value. Alternatively, you can type the play count you require. When
editing the value, the background color of the control turns yellow to indicate that it has
changed. To apply any manual changes, press return. To cancel your changes, press the
escape key.
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Editing the Arb file used by a list address

arb File

M file selected ll

Mo File selected
~: (BasicGsmn, AI0
—1 Add New file
M File Srlerted |

Once you have entered edit mode, you can either use the up and down arrow keys to cycle
through the available Arb files, or drop down the list of available options to cycle to the
appropriate files. If no files are currently present in your Arb catalog, you can activate the
drop-down box and select Add New File. This allows you to select and download an Arb file
contained on a local drive. Once the file has been loaded, it is then selected.

Editing the dwell time of a list address

Dl Tirme

i

Once you have entered edit mode, you can use the up and down keys or arrow button to
increase or decrease the value. Alternatively, you can type the dwell time you require. When
editing the value, the background color of the control turns yellow to indicate that it has
changed. To apply any manual changes, press return. To cancel your changes, press the
escape key.
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Editing the Arb state of a list address

arb Skake

arb on

Arb OFf

Mebk e

Once you have entered edit mode, you can either use the up and down arrow keys to cycle
through the available modes, or drop down the list of available options to cycle to the
appropriate Arb state. The available modes are Arb Off and Arb On.
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Advanced list mode editing

As well as basic parameter entry, the list table also provides you with the ability to perform
more complicated editing tasks. Most of these features can be accessed via right-clicking on
the list table.

e L
ﬁ Copy kT

n Paste Zhp| o
- Paste Linked |
I Select all Chrl+a  fo
n Frequency 3 Ho
_ Level | -
I Level Mode p o
n Lewvel (RMI) 3 o
- RF Skake | 3 .
I arb Play Counk p fo
n Arb File 3 .

This menu is split up into two parts. The generic section is always displayed when you right-
click on the table. The parameter-specific part only displays options for parameters that have
been selected. For instance, if you select a frequency and a level, only frequency and level
sub-menus are available. The above menu has ALL parameters selected.
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Generic menu functions

Copy

This copies the selected list parameters and address into the clipboard. Note that the format
of the data pasted into the clipboard is compatible with text applications, as well as
Microsoft Excel.

Paste

This pastes the contents of the clipboard into the list at the selected position. Note that if the
clipboard data is not valid for this list, paste is not available.

Paste Linked

It is sometimes useful to have the ability to make a parameter of a particular address taking
the value of another; so that if you change the value of one cell, both are updated.
Performing a linked paste ties the value of the location from which you copied to the
location to which you paste. This means that whenever you change the former, the latter
takes the same value.

Break Link
Breaks the link mentioned above.

Select all
Selects ALL list addresses for the selected parameters.
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Parameter-specific menu functions

Setting all addresses to a value
This takes the selected parameter value and applies it to all 128 channels.

Create Sweep

It is sometimes useful to increase or decrease the values of a list parameter sequentially.
Clicking this menu item displays the following screen that allows you to do this:

() Generate List Swee d
Start Address: |0 e
Stop Address: [0 e
StartLevel: 0,00 =
Step Level: IIZI.IZIIZI ﬂ

(53 | Cancel |

Start Address
This specifies the first address to which the sweep is applied.

Stop Address

This specifies the last address to which the sweep is applied.
Start Level

This specifies the first level of the sweep.

Step Level
This specifies the step value of the sweep.
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Once you have entered the values you want, click Ok to apply the changes into the list, or
Cancel to reject the changes and return to the list table.

Note: Create Sweep is only available for frequency and level parameters.

Adjust All Values

It is sometimes useful to increase or decrease the values of a list parameter by a given
amount. The Adjust All Values menu item displays the following screen that allows you to
do this:

(@) djust 2| x|

Enter a walue (dE)
E =

(04 Cancel |

The value you enter in this screen is added to all selected addresses for the given parameter.

List mode control

Once you have set up all your list parameters and control settings, this section allows you to
actually start your list playing.

[ Train ko Peak ¥ Train on List Start
. _ Restart Sequencel
[~ Freeze after Train

Before you start the list, you need to select how the list is initialized.

Train to Peak
This specifies whether the list is trained using RMS or Peak leveling mode.
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Train on List Start

This specifies whether the list will be trained before it is started. Training initializes the
hardware for fast-level transitions.

Freeze after Train

This specifies whether the list is frozen after it has been trained. This ensures that the level is
frozen once it has initialized. This is recommended if you are using an Arb file that contains
long periods with no 1Q.

Starting your list

Once you have selected how to initialize your list, you can then click the Start List button,
which first updates all of the parameters you have entered to the hardware and then, if
specified, trains and freezes the hardware.

If you have specified a software start trigger, starting the list automatically issues the first step
trigger, meaning that the list starts iterating immediately.

The following screen demonstrates a running list:

List Sequencing Made: Comman List Settings
Hopping Mode v List Mode Contral...

Freguency. Level Level Mode RF State DvellTime =

2000,000000 MHz (0,00 Auko RF On 10000

10000

2000,000000 MHz  |-2.00 Auko RF On 10000

2000,000000 MHz - (-3.00 Auka RF On 10000

2000,000000 MHz [ -4.00 Auko RF On 10000

2000,000000 MHz (5,00 Auka RF On 10000

2000000000 MHz - [ -6.00 Auto RF On 10000

R R R

2000,000000 MHz  (-7.00 Auka RF On 10000

=

I~ Train to Peak [V Train on List Start
™ Freeze after Train

. Stoplist Rastartﬁequantel
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When the list is activated, you are still able to modify both common list settings and list mode
control settings; however, these values are not applied to the hardware until you restart the
list. Also, when the list is activated, the list table is disabled.

As the list iterates, the table automatically selects the current address of the hardware.
However, if the list iterates rapidly, not all address transitions are captured, meaning that the
address may appear to jJump over one or more addresses.

Stopping the list

To stop the list, simply press the green Stop List button, which returns the list to its idle state
and allows you to continue editing list parameters.

Restarting the sequence

|7 Train on Lisk Skark

Skop Lisk Restart Sequence
[ Freeze after Train : .

If you are in single or N * repeat mode in combination with Internal Arm trigger, the list stops
iterating after the specified number of list repeats. At this time, the list is still active, but not
currently iterating. To retrigger the list, click the Restart Sequence button.

Stepping the sequence

V¥ Train on List Start

Skop Lisk Skep Sequence
[~ Freeze after Train : e

If you are in Internal Step trigger mode, the list does not automatically iterate to the next
address in the sequence. To step the sequence, click the Step Sequence button, which causes
the sequence to move to the next address. Note that once the list has completed all of its
iterations (as specified by repeat mode), clicking Step Sequence restarts the list.
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Setting the current address

s

Address: ID — - Stop List | Restart Sequencel

¥ Train on List Stark
[™ Freeze after Train

If you have specified Software Address source in your List Control settings, you are able to
specify the current active address once the list has been started. This can be done by
modifying the Address control.

Once you have selected this control, you can use the up and down keys or arrow button to
increase or decrease the value. Alternatively, you can type the address you require. When
editing the value, the background color of the control turns yellow to indicate that it has
changed. To apply any manual changes, press return. To cancel your changes, press the
escape key. Note that this address is immediately set in the hardware.
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Routing Matrix tab

P Trigaer Bus
= Pxi Local Bus Left
List Address In
List Address Out
LWDS Marker
LvDS Aux

L¥DS Spare

Arb Marker
PXISTAR

Arb Trigger

RF OFF (Ext)

Mod OFF (Ext)
Freeze (Ext)
@round

- Sequence Start
Blank RF

Frankt Panel SME

J | of

The Routing Matrix tab provides a graphical way of controlling how the internal routing
matrix of the instrument is configured. It allows you to view, add, or modify how all the
internal routing is connected.

The screen consists of two parts. On the left is the routing canvas, where all your connections
are edited and displayed; on the right is a list of available groups that you can route.
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Adding a group

To add a routing group to your routing canvas, simply select the item you wish to add from
the routing list. Then hold down the left mouse button and drag the item onto the routing
canvas. When you release the left mouse button, the graphical representation of this group
appears on the routing canvas.

P Trigger Bus
= Pxi Local Bus Left
List Address In
List Address Out

LVDS Marker
Pxi Trigaer Bus VDS Az
YDS Spare
o Arb Marker
PRI STAR

1 arb Trigger

2 RF Off (Ext)
Mad OFF (Ext)

3 Freeze (Ext)

4 Ground

5

6

7

- Sequence Start
Elank RF
Front Panel SMB

RRRRRRE:

H

Backplane
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Each routing group contains one or more connection points, which represent the individual
routing matrix signals to which or from which you can connect. These signals can have three

types:
A routing line that can only be used to drive another line is represented like this:

>
A routing line that can only be driven from another line is represented like this:

r—-

A routing line that is bidirectional, in that it can drive or be driven by another line, is
represented like this:

roi—in-

If the routing group has more than one line (for example, the PXI Trigger bus group has eight
individual lines) then the group will contain a master bus connection point, represented like
this:

1

Moving a group

Once you have placed a group on the routing canvas, you can move it around by left-clicking
on the top of the control, and dragging it to the desired location.

Removing a group

To remove a group that has been added to the routing canvas, you can right-click on the top of
the control, and select Delete; this removes the item from the routing canvas, as well as
deleting any connections that have been made.
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Connecting two signals

To connect two signals together, first move your mouse over the connection point you wish to
connect; the graphical representation should now highlight in green to show that it is selected.
Next, left-click on this. You should now see a line joining this connection point to your
mouse cursor. Finally, left-click on the connection point to which you want to connect. Once
you have done this, the routing canvas should now show the connection between the two
points:

Arb Marker
P Trigger Bus (Source)
> O o |
rot—ie- | r— =
- re— 3
i 3 — g
Ll 1
ot 5§
g
i 7
1

I |
TR e

This connection shows that PXI Trigger Bus 0 is now connected to Arb Markerl. Once the
connection is made, the hardware is automatically updated to reflect the change.

You may also note that as PXI Trigger Bus 0 is now connected to an output signal
(Arb Marker1l), the signal type has changed from ‘bidirectional’ to “input’.

As you can see, however, the position of the individual connection points makes the route a
little cluttered. In order to make a cleaner connection, you can change the orientation of the
connection points within the routing group.
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Changing the position of all ports

To change the position of all the connection point in the routing group, right-click on the top
of the routing group, and select Flip ports from the drop-down menu. This moves all ports on
the left of the routing group to the right, and vice versa:

Arb Marker
Pxi Trigoer Bus (Source)
0 e 1
1 i 2
e 3
3 - 4
4 -
5 i
G -
A
Backplane

Alternatively, to change the position of an individual connection point, right-click on the
connection point and select Flip port.

Removing a connection

To remove a connection you have previously made, right-click on the connection point you
want to disconnect and select Clear connections. Alternatively, if you want to remove all
connections from a routing group, right-click at the top of the routing group and select
Clear all connections. This disconnects all ports within this group.
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Bus connections

In some cases, you may want to connect entire groups together. The routing canvas allows
you to do this by using the master bus signal.

If you want do a bulk connection, connect the two master bus connection points of the two
routing groups you want to connect in the same way as you connected individual routing
points mentioned earlier.

Arb Marker

Pi Trigger Bus (Source)

0 -— 1

1 - 2

2 — 3

3 e— 4

4 - 1

5 -

G -

7 e

Backplane

As you can see, the two master bus connection points are now connected, as are the individual
lines. Connecting in this way causes as many lines to be connected as possible from top to
bottom. Note that disconnecting the master bus connection point causes all other connections
to be cleared too.
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Hiding connection points

When a routing group contains a master bus connection point, it is possible to hide all other
connection points in order to simplify the routing canvas. To do this, simply right-click on the
routing group and check the Show as single line item. Alternatively, to show all lines that are
available, uncheck this Show as single line item.

Note that if you have two groups connected together using the master bus connection point,
and all of its connection points are shown, the connections are only drawn to and from the
master bus connection points; individual lines are shown as unconnected.

Other symbols

Route overlap:

-

This indicates that a connection line crosses over another.

Route connection

4

This indicates that the two routing lines are connected together at this point.

-—e0
This indicates that while there is a hardware connection from this line, there is not enough
available space to draw it on the routing canvas.
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Connection errors

It is not always possible to connect two connection points together. In these situations, an
error message box is displayed, showing you what went wrong.

The reasons for being unable to make a connection are as follows:
You are trying to connect an input to an input.
You are trying to connect an output to an output.
You are trying to connect multiple output signals to an input.

You are attempting use a PXI backplane signal (PX1 Trigger bus / PXI Star / PXI LBL)
as an input (that is, you are trying to drive the PXI backplane), but there is already
another device that has ownership of the backplane.

In cases where you are trying to connect a bidirectional connection point to another
bidirectional routing point, you are asked to specify which you want to configure as an output
and which as an input.
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Chapter 4
Digitizer front panel

Overview

The Digitizer Front Panel plugin allows you to set up and control a Digitizer Instrument
(3030 Series and 3010 Series PXI modules).

To open the Digitizer front panel, click Instrument Control on the top-level PXI Studio
menu, and select Digitizer Front Panel.

If this entry does not appear on the top level menu, select Tools -> Registered Plugins and add
the plugin afDigitizerPlugin.dll.

When opening the Digitizer Front Panel, if there is only one digitizer instrument available in
your system, it is automatically selected and booted. Otherwise, you are asked to select which
instrument you wish to control:
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() Select an Instrument... el b

Flzase select a Digitizer Far use as RF Digitizer,

| Digitizer 1

:Diigikizer 1

ik, Cancel

This screen provides a list of ‘logical instruments’ that you have defined in your System
Configuration, which match the type you have requested. Note that instruments that are
currently in use by other plugins do not appear in this list.

Click on the name of the instrument you wish to use, and click Ok. Alternatively, if you do
not wish to proceed to the digitizer front panel, or the hardware you wish to control is not
present in the list, click Cancel.

Once you click Ok, the instrument and other instruments that comprise your frequency
standard (depending on the frequency standard configuration defined in System
Configuration) are booted if required. If this instrument has already been booted since
PXI Studio was started, then the device is only reset.
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Once the instrument has been booted, you should see the following main screen:

@Digitizer Front Panel [Digitizer1] Agﬁl

Measurement | Rouking Matrix I

Capture Settings & X |IQFFT 2 X

Sampling Frequancy: IQFFT  Zoom

I S0,000000MHz

Capture Duration Units:  |Samples

1|

=l

|20.480us ﬂ_l
|

=]

|1024

Sample Resalution Mode: |Auto 16 32 kit

Capture State =
5
Trigger Source: Software “u;:
=

Sawve Data | Triggeting... |

19751 2000 2024.9
Frequency (MHz)

Zapkure Settings RF Settings I LYDS Settings

| ADC Ok 1] Idle | [ nt. FSTD Locked |~

This front panel screen contains panels for Input Settings, Capture Settings and
IQ Capture Display. For information about how to manipulate these panels in order to create
a customized layout, see Common Plugin Control.
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The RF Settings panel
RFSettings Y -/p.S

—Frequency

RF Centre Frequency:

| 2000.000000MHz =]
Loop Bandwidth: |Narmal |
L Position; |LO Abave RF =]
—Level

Mode: | ke =]
Input Level:

jo.00 dBm] = nt
RF aften:  [a =T
IF atten: [12 =T
Pre Amp: IEnabIed j

Instrument Details

This panel is responsible for setting the basic RF Input settings of the Digitizer instrument. It
consists of the following controls:
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RF Centre Frequency

This control allows you to modify the current RF center frequency of the Digitizer. To edit
the value, you can use the up and down keys or arrow button to increase or decrease the value.
Alternatively, you can type the frequency you require with appropriate units. When editing
the value, the background color of the control turns yellow to indicate that it has changed. To
apply any manual changes, press return. To cancel your changes, press the escape key.

Valid units for this control are:
GHz
MHz
kHz
Hz

Loop Bandwidth

Specifies whether the LO is in Normal or Narrow loop bandwidth mode.

LO Position

This control allows you to specify whether the 3010 Series module’s local oscillator supplies
a frequency that is above or below the RF center frequency. If an RF center frequency is
specified that the LO cannot provide using its current position, the LO Position is changed.
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Mode

Specifies the input level setting mode. The available options are:

Auto

The attenuation and, on modules that support it, the Pre-Amp settings are automatically set
based on the specified input level.

Auto IF

The IF attenuation is automatically set from the specified input level, taking into account the
specified RF attenuation and Pre-Amp state.

Manual

The IF attenuation, the RF attenuation and, on modules that support it, the Pre-Amp state are
all manually set. The Input level control indicates the approximate maximum power level that
can to applied to the input without overloading the input.

Input Level

This control allows you to modify the current input level of the Digitizer. To edit the value,
you can use the up and down keys or arrow button to increase or decrease the value.
Alternatively, you can type the reference level you require with appropriate units. When
editing the value, the background color of the control turns yellow to indicate that it has
changed. To apply any manual changes, press return. To cancel your changes, press the
escape key.

RF Atten

This control sets the RF Attenuation when the level mode is set to Auto IF or Manual. When
the level mode is set to Auto, the control can not be used but it indicates the current
attenuation value.
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IF Atten

This control sets the IF Attenuation when the level mode is set to Manual. When the level
mode is set to Auto or Auto IF, the control can not be used but it indicates the current
attenuation value.

Pre Amp

This control sets the RF Pre-Amp state when the level mode is set to Manual or Auto IF.
When the level control mode is set to Auto, this control can not be used but it indicates the
current pre-amp state.

This control does not appear when the module employed does not allow RF Pre Amp control.
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The Capture Settings panel

=B
Sampling Frequency:
50, 000000MHz e
Capture Duration Uniks: | 3amples ;I
2048005 -~

Sample Resolution Mode: I.ﬁ.utn 16 3% bit ;I

Dithering: IDisaI:uIe::I ll

—i_apture Sbakte

Trigger Source: Sofkware

Save Daka | Triggering. ..

This panel allows you to set up and perform capture as well as providing the ability to store
the resulting data. This panel consists of the following controls:
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Sampling Frequency
This control allows you to modify the current sampling frequency of the Digitizer. To edit the
value, you can use the up and down keys or arrow button to increase or decrease the value.
Alternatively, you can type the sampling frequency you require with appropriate units. When
editing the value, the background color of the control turns yellow to indicate that it has
changed. To apply any manual changes, press return. To cancel your changes, press the
escape key.

Valid units for this control are:
MHz
kHz
Hz

Capture Duration (Time)

If you want to specify your capture length in terms of time, you need to enable this check box.
Doing so enables the time duration entry box.

The time duration entry box allows you to modify the current capture duration of the capture
with respect to time. To edit the value, you can use the up and down keys, or arrow button to
increase or decrease the value. Alternatively, you can type the time you require with
appropriate units. When editing the value, the background color of the control turns yellow to
indicate that it has changed. To apply any manual changes, press return. To cancel your
changes, press the escape key.

Note: if you specify a capture duration in terms of time and then change your sampling
frequency, the duration of the capture remains unchanged, but the capture duration in
samples changes.
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Capture Duration (Samples)

If you want to specify your capture duration in terms of samples, you need to enable this
check box. Doing so enables the Sample duration entry box.

The Sample duration entry box allows you to modify the current capture duration of the
capture with respect to samples. To edit the value, you can use the up and down keys or
arrow button to increase or decrease the value. Alternatively, you can type the number of
samples you require with appropriate units. When editing the value, the background color of
the control turns yellow to indicate that it has changed. To apply any manual changes, press
return. To cancel your changes, press the escape key.

Note: if you specify a capture duration in terms of samples and then change your sampling
frequency, the duration of the capture in samples remains unchanged, but the capture
duration in time does change.

Sample Resolution Mode

This control allows the control of the capture resolution. It can either be set to Auto 16 32 Bit,
in which case the capture resolution is automatically set according to the sample rate, or

Fixed 16 Bit. High sample rates dictate 16-bit captures while low sample rates can utilize 32-
bit transfers. When supported, 32-bit transfers give better noise and dynamic range at the
expense of a higher transfer time.

Dither

This control enables or disables the use of Dithering on modules that support it. The control
does not appear if the module does not support control over dithering.

Dither is a technique where a noise-like signal, uncorrelated with the wanted signal, is added
to the Analog-to-Digital Converter (ADC) input. This has the effect of smoothing out the
nonlinearities and can give improvements in ADC noise floor, distortion products and level
linearity.
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Start/Stop Capture

This button toggles the current state of your capture. If you are not capturing, this control is
colored red and labeled Start Capture; if you are capturing, this control is colored green and
labeled Stop Capture. To toggle the state, simply click on this button, and the capture starts
and stops accordingly.

Repeat/Single

This button toggles the current repeat state of your capture. This can either be single, or
repeated. Single repeat mode indicates that only one capture is performed; if in repeat mode,
the Digitizer is immediately re-armed after a capture, allowing you to capture continuously
until you decide to stop.
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Save Data

If you have capture information available and provided you are not in continuous capture
mode, you have the ability to export the data you have captured to a file. To export the data,
click Save Data, and the following screen is displayed:

—File Settings
File: Mame:
I G PRI mainCode/PrIStudiofdebug/MyFile1 .ig Save as..,
File Type:
ILlser I File ;I

[ wWrite Header InFormation

File Format:

| s =l

Save | Cancel |

Selecting afile

To select a file, click the Browse button. This allows you to specify the filename and location
to save your data to.
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File Types

This control specifies the type of file that is exported. The Digitizer front panel can export 1Q
in two separate types:

User 1Q File: this 1Q data format is compatible with IQCreator ® user files.
VSA 1Q File: this format is compatible with Agilent VSA software.

As well as this, there are a number of sub formats available; these are applicable only when in
User 1Q File type. These are the standard file formats supported by IQCreator ©.

In either mode, you have the option to write header information. This specifies whether extra
information about the 1Q data, such as sample rate and adjustment factor, is included in the
file.

You need to check this option if you want to export data for use with the Agilent VSA
software.

If you are using a User 1Q File format with the intention of exporting the data into
IQCreator ®, you should not check this box.

If you click Save the 1Q file is immediately saved to file.
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Triggering

This button displays the trigger settings screen, which allows you to modify how your capture
is triggered:
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Trigger Mode

Trigger Source

Trigger Mode: |Snftware |
Tirner

Internal I
Software
External

To change the mode, simply activate the drop-down combo box labeled Trigger Mode, and
select the desired trigger mode:

This control allows the selection of the Trigger Mode. There are either four or five trigger
modes available depending on the af303x variant used:

Software

In Software trigger mode, the capture is automatically triggered whenever a request for a new
capture is made.

External

In External trigger mode, the capture is triggered by a predefined routing matrix signal.

Internal IF

In Internal IF trigger mode, the capture is triggered by an internal trigger mechanism based on
the IF data from a user-specified threshold. This is always a wide-bandwidth trigger.
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Internal 1Q

In Internal 1Q trigger mode, the capture is triggered by an internal trigger mechanism based on
the 1Q data from a user-specified threshold. The bandwidth of the signal from which the
trigger is obtained will never exceed the sampling rate. 1Q Triggering will only be available
on modules that support it.

Timer

In Timer trigger mode, the capture is triggered by an internal trigger mechanism derived from
a hardware timer.
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External Trigger Mode

Changing to External trigger mode provides more triggering options as shown below:

— Trigger Source

Trigger Mode:

External Trigger Source: IFru:unt Panel SME LI

— Trigger Settings

-

Trigaer Type: IEdge ;I Trigger Delay: IIII Samples ﬁll
Trigger Polariby: IPDsitive ;I Post Trigger Samples: IIII : x
Huold off: IEIus — b

For External trigger mode, the following controls are available:

External Trigger Source
This controls where the external trigger comes from. The options are:
PXI Trigger Bus 0-7
PXI Star
PXI Local Bus Left 0-12
LVDS Aux 0-4
LVDS Spare 0
LVDS Marker 0-4
Front Panel SMB
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External Trigger Settings

The Trigger settings section is available whenever you use a non-software trigger. It consists
of the following controls:

Trigger Type

This specifies how the trigger is processed. The available options are Gated and Edge.

Edge mode causes a capture to start when the trigger is received, and captures the number of
samples you specify in the main capture settings panel.

Gated mode causes a capture to start when the trigger is received and stops capturing when a
second trigger is received, or when the number of samples specified in the main capture
settings panel have been captured.

Trigger Polarity
This specifies what type of edge is used to trigger on. The options are Positive and Negative.

Trigger Delay:

This control allows you to specify the number of samples between when a trigger is received
and when the capture is started. If this value is negative, the capture includes the specified
number of samples before the trigger point.

Post-Trigger Delay:

In gated trigger type, this control allows you to specify how many samples to capture after the
stop trigger is received.

Hold off

Hold off controls the rate at which triggers are handled. Once a capture is triggered, the hold
off period specifies an amount of time before any more triggers can be accepted.
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Internal IF Trigger Mode

Changing to Internal IF trigger mode shows more triggering options as shown below:

fg_] Digitizer Trigger Settings ﬂil

— Trigger Source

Trigger Mods: =

— Trigger Settings

Trigger Type: IEdge Yl Trigger Delay: ID Samples 3: :I
Triger Polarity: IPDsitive 'I Fost Trigger Samples; ID 3: :I

=

Hold aff: Ous

-

—Internal Trigger Settings

Internal Trigger Mode: Ahsolute LI

Absolute Trigger Settings

Absolute Threshold: I-SD.UDdBm -

Absolute Time Constant: ID.4DDus =

Close |
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For Internal Trigger mode, the following controls are available:

Internal Trigger Source
This specifies what internal trigger to use.

Internal Trigger
This specifies that the Digitizer is triggered by an internal threshold.

Internal Timer

This specifies that the Digitizer is triggered by an internal timer trigger.

Trigger Settings

The Trigger settings section is available whenever you use a non-software trigger. For details
on the Trigger Settings section, refer to External Trigger Mode.

Internal Trigger Settings

When using an internal trigger source, this section allows you to specify the settings of the
internal threshold triggering system.
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Internal Trigger Mode
This control specifies whether you use a relative or absolute triggering mode.

Internal Trigger Absolute

In Absolute mode, if the input level of the Digitizer rises above the absolute threshold
specified, a trigger is issued and a capture begins.

—Internal Trigger Settings

Internal Trigger Mode: I.ﬁ.bsulute j

Absolute Trigger Setkings

Absolute Threshold: -50,00dBm =i

absoluke Time Constant: |0, 100us =i

Absolute Threshold
This specifies the level to trigger at.

Absolute Time Constant

In order to prevent minor blips from setting off a trigger, or if you want to trigger when the
signal is above a particular threshold for a moment in time, there is a time constant applied to
the threshold. Increasing this time constant increases the amount of time the input level has to
exceed the threshold in order to activate the trigger.
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Internal Trigger Relative

In Relative mode, if the input level of the Digitizer changes by more than the relative
threshold, a trigger is issued and a capture begins.

—Internal Trigger Settings

Internal Trigger Mode:;

Relative Threshold:
Fask Tirme Constank:

Slowve Time Constankt:

—Relative Trigger Settings:

IRelative ;I

21de

0.100us

0, 100us

Relative Threshold

This control specifies the change in level required to activate a trigger.

Fast Time Constant/Slow Time Constant

As in Absolute threshold mode, it maybe necessary to prevent minor blips from setting off a
trigger, or if you want to trigger when the signal is above a particular threshold for a moment

in time.

To do this, the Digitizer compares the RF input level through two different filters, one with a
fast time constant, one with a slow time constant. If the difference between the two is greater
than the threshold specified, the trigger is activated.
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Internal 1Q Trigger Mode
Internal 1Q Trigger Mode is only available on af303xC variants.

Changing to Internal 1Q trigger mode shows more triggering options as shown below:

— Trigger Sourc:

Trigger Mode:

— Trigger Setting

Trigger Type: IEdge vl Trigger Delay: ID Samples 3: :l
Trigger Polarity: IPositive VI Past Trigger Samples: ID 3: :l

Hald off: Ous =

—Internal Trigger Setting:

Internal Trigger Mode: Absolute LI
Absalute Trigger Setting

Absolute Threshold: I-SD.DDdBm

A k| 4]
4 A

Absolute Time Constant: ID.4DDus

Close |
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For Internal Trigger mode, the following controls are available:

Internal Trigger Source
This specifies what internal trigger to use.

Internal Trigger
This specifies that the Digitizer is triggered by an internal threshold.

Internal Timer

This specifies that the Digitizer is triggered by an internal timer trigger.

Trigger Settings

The Trigger settings section is available whenever you use a non-software trigger. For details
on the Trigger Settings section, refer to External Trigger Mode.

Internal Trigger Settings

When using an internal trigger source, this section allows you to specify the settings of the
internal threshold triggering system.
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Internal Trigger Mode
This control specifies whether you use a relative or absolute triggering mode.

Internal Trigger Absolute

In Absolute mode, if the input level of the Digitizer rises above the absolute threshold
specified, a trigger is issued and a capture begins.

—Internal Trigger Settings

Internal Trigger Mode: I.ﬁ.bsulute j

Absolute Trigger Setkings

Absolute Threshold: -50,00dBm =i

absoluke Time Constant: |0, 100us =i

Absolute Threshold
This specifies the level to trigger at.

Absolute Time Constant

In order to prevent minor blips from setting off a trigger, or if you want to trigger when the
signal is above a particular threshold for a moment in time, there is a time constant applied to
the threshold. Increasing this time constant increases the amount of time the input level has to
exceed the threshold in order to activate the trigger.

129



DIGITIZER FRONT PANEL

Internal Trigger Relative

In Relative mode, if the input level of the Digitizer changes by more than the relative
threshold, a trigger is issued and a capture begins.

—Internal Trigger Settings

Internal Trigger Mode:;

Relative Threshold:
Fask Tirme Constank:

Slowve Time Constankt:

—Relative Trigger Settings:

IRelative ;I

21de

0.100us

0, 100us

Relative Threshold

This control specifies the change in level required to activate a trigger.

Fast Time Constant/Slow Time Constant

As in Absolute threshold mode, it maybe necessary to prevent minor blips from setting off a
trigger, or if you want to trigger when the signal is above a particular threshold for a moment

in time.

To do this, the Digitizer compares the RF input level through two different filters, one with a
fast time constant, one with a slow time constant. If the difference between the two is greater
than the threshold specified, the trigger is activated.
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Timer

If you set the internal trigger source to Internal Timer, it means that a trigger is issued
according to the internal timer settings you specify.

If you set the internal trigger source to Internal Timer, the following section becomes active:

Internal Timer Settings

Timer Period: | 100000, 0000 S

Timer Phase: |0us e [t

This section consists of the following controls:

Timer Period

This control specifies the time (in us) between triggers being issued

Timer Phase

This control adjusts the phase of the internal timer signal in multiples of the re-sampled
sample clock periods.
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The LVDS Settings Panel
& x|

Dataf5spared Mode:

Marker Mode: Tri-Skate ;I
Auiliary Mode: Tri-5kate ;I
Clock, State: Disabled ;I

This panel allows you to control the LVDS signaling. This panel consists of the following
controls:

Data/Spare0 Mode

Controls the signaling on the LVDS data lines and the LVVDS Spare0 line. Valid states are
Tri-State, Input and Output.

Marker Mode

Controls the signaling on the four LVDS marker lines. Valid states are Tri-State, Input and
Output.
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Auxiliary Mode

Controls the signaling on the five LVDS auxiliary lines. Valid states are Tri-State, Input and
Output.

Clock State

This control is used to enable and disable the LVVDS data clock when used with hardware
driver versions that support this feature.

If the installed drivers do not support the functionality to set the LVDS clock state, this
control is not present.

133



DIGITIZER FRONT PANEL

Measurement toolbar

| Il ADC OK ] Anahezing | Al

The Measurement toolbar allows you to view the overall status of the measurement or
measurements that are currently in progress. It consists of the following sections:

ADC Status

This section displays whether the ADC of the Digitizer in use was flagged as being
overloaded at any stage of the measurement. If the ADC was overloaded, this section changes
color to red.

Measurement Status

This section of the tool bar displays the current status of the digitizer.
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IQ Capture Display

gvector 8|

I Veckor  Zoom

This panel is responsible for displaying the results of any 1Q capture that is performed using a
Graph Display panel. For more details on the standard control of Graph Display Panels, see
Common Plugin Control.

Resetting the Displayed Samples

As it is possible to display different sections of 1Q samples in the 1Q vector display; this
function allows you to reset the display so that it uses all of the available 1Q samples. To reset
the samples being displayed, access the Trace Controls menu by right-clicking on the graticule
and select Reset Samples.
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Display Types

As well as being able to display a simple 1Q vector as shown above, a number of different
graph types are available. To change the display type, click on the menu at the top of the
graphical display, which shows a number of different options:

IQ vs Time
2| %]
0.5
= 0
s _F
1 212 1023
Samples

This mode displays the I and Q parts of the captured data overlaid on the same plot.
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Power vs Time

=1 |

-50

Power (dBm)

-100 _E

] 511.5 1023
Samples

This mode displays the power of the captured data versus time
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Freq vs Time

=1 |

25000 7§

=
E
= 0
=
2
[T}
o
[T}
e
-25000 B
0

311.5
Samples

1023

This mode displays the frequency offset of the captured data versus time.
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IQ FFT

8|

IQFFT  Zoom

Power (dBm)

. 1“»

Lm

1997 .51 2000 200249
Frequency (MHz)

This mode displays a spectral analysis of the captured data. When in this mode, the FFT size
is the closest power of 2 that is less than, or equal to the number of samples you have
specified; up to a maximum of 65536. If the number of samples available is greater than the
FFT size, then multiple FFTs are performed and the results are averaged together. Thus all of
the presented samples contribute to some degree to the generated spectrum display.

When the display area is large enough, the display is annotated with the Equivalent Noise
Bandwidth (NBW), the 6 dB Resolution Bandwidth (RBW), the FFT size employed, the
Windowing state and the sample range presented to the FFT analysis.
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Resetting the FFT

As it is possible to FFT different sections of 1Q samples; this function allows you to reset the
FFT so that it uses the default IQ Samples. To reset the samples being FFT’ed, access the
Trace Controls menu by right-clicking on the graticule and select Reset FFT.

Selecting the FFT window

If is possible to choose between a windowed and a non-windowed FFT. To choose whether or
not to use windowing, access the Trace Controls menu by right-clicking on the graticule and
select or deselect Apply Window.
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Other points of note for the IQ Capture Display panel

Changing the sampling frequency.

If you change the sampling frequency whilst performing a capture; the sample zoom factor of
all graphs is reset.

Changing the number of samples

If you change the number of capture samples, in time or in samples, the zoom factor of all
graphs is reset.

Changing the way large captures are displayed

You can choose how very large captures are displayed. By default all selected samples are
displayed. However, this can result in poor display performance when the number of samples
becomes very large because of the amount of work that has to be done and the amount of
memory that has to be employed. Consequently, there is an option on all trace types except
IQ FFT to decimate the samples before display such that only every Nth sample is displayed,
where N is chosen to give no more than 10000 display points.

Sample decimation should not be used when viewing signals with short duration bursts since
the decimation may hide the burst. Conversely, enabling sample decimation on older,
resource-limited computers may help improve the usability of the digitizer front panel when
working with signals that do not have such short duration pulses.

To choose whether or not to use windowing, access the Trace Controls menu by right-clicking
on the graticule and select or deselect ‘Decimate Samples’

Note: Earlier versions (1.8.0 and prior) of the digitizer front panel always used sample
decimation to limit the displayed points to no more than 3000.
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Routing Matrix tab

Pxi Trigger Bus
- Pui Local Bus Left
List Address In
List Address Cut
LYDS Marker
LYDS Aux

LYDS Spare

PXI STAR
Ground

LA Serial Qut

LA Serial In
Sequence Start
Front Panel SME
SEQSTEIn
Timet Sync

SEQ Reset
Capture Busy
S Trigger
Tirnet

Tirner Trigger
Lisk Blank
Inkernal Trigger
SEQ STE Cuk

=
0| | »

The Routing Matrix tab provides a graphical way of controlling how the internal routing
matrix of the instrument is configured. It allows you to view, add, or modify how all the
internal routing is connected.

The screen consists of two parts. On the left is the routing canvas, where all your connections
are edited and displayed; on the right is a list of available groups that you can route.
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Adding a group

To add a routing group to your routing canvas, simply select the item you wish to add from
the routing list. Then hold down the left mouse button and drag the item onto the routing
canvas. When you release the left mouse button, the graphical representation of this group
appears on the routing canvas.

Pi Trigger Bus
= Fxi Local Bus Left
List Address In
List Address Cut
LYDS Marker

Pxi Trigger Bus L¥DS Aux

LYDS Spare

PXI STAR
Ground

L& Serial Cut

LA Serial In
Sequence Start
Front Panel SME

SEQSTEIN
Timer Sync
SEQ Reset
Capture Busy
SW Trigger
Tirner

Timer Trigger
List Blank
Backplane Inkernal Trigger

SEQ STE Ouk
=
4« | »

Each routing group contains one or more connection points, which represent the individual
routing matrix signals to which or from which you can connect. These signals can have three

types:
A routing line that can only be used to drive another line is represented like this:

PN

H

o~
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A routing line that can only be driven from another line is represented like this:

r—
A routing line that is bi-directional, in that it can drive or be driven by another line, is

represented like this:
-

If the routing group has more than one line (for example, the PXI Trigger bus group has eight

individual lines) then the group will contain a master bus connection point, represented like
this:

1

Moving a group
Once you have placed a group on the routing canvas, you can move it around by left-clicking
on the top of the control, and dragging it to the desired location.

Removing a group

To remove a group that has been added to the routing canvas, you can right-click on the top of
the control, and select Delete; this removes the item from the routing canvas, as well as
deleting any connections that have been made.
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Connecting two signals

To connect two signals together, first move your mouse over the connection point you wish to
connect; the graphical representation should now highlight in green to show that it is selected.
Next, left-click on this. You should now see a line joining this connection point to your
mouse cursor. Finally, left-click on the connection point to which you want to connect. Once
you have done this, the routing canvas should now show the connection between the two
points:

Pxi Trigger Bus

LYD3 Marker

. 1

1 z

Z 3

3 4

4

> LvDs

o]

7

i prter—

This connection shows that PXI Trigger Bus 0 is now connected to Arb Markerl. Once the
connection is made, the hardware is automatically updated to reflect the change.

You may also note that as PXI Trigger Bus 0 is now connected to an output signal
(Arb Marker1l), the signal type has changed from ‘bidirectional’ to “input’.

As you can see, however, the position of the individual connection points makes the route a
little cluttered. In order to make a cleaner connection, you can change the orientation of the
connection points within the routing group.
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Changing the position of all ports

To change the position of all the connection point in the routing group, right-click on the top
of the routing group, and select Flip ports from the drop-down menu. This moves all ports on
the left of the routing group to the right, and vice versa:

Pwi Trigger Bus LYDS Marker

B ) N i

D3

SEEBEEN

Backplane

Alternatively, to change the position of an individual connection point, right-click on the
connection point and select Flip port.

Removing a connection

To remove a connection you have previously made, right-click on the connection point you
want to disconnect and select Clear connections. Alternatively, if you want to remove all
connections from a routing group, right-click at the top of the routing group and select
Clear all connections. This disconnects all ports within this group.
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Bus connections

In some cases, you may want to connect entire groups together. The routing canvas allows
you to do this by using the master bus signal.

If you want do a bulk connection, connect the two master bus connection points of the two
routing groups you want to connect in the same way as you connected individual routing
points mentioned earlier.

P Trigoer Bus LvD3 Marker
0 1
1 - 2
2 — 3
3 — 4
4 - 1
5 i RN
£ -
7
Backplane

As you can see, the two master bus connection points are now connected, as are the individual
lines. Connecting in this way causes as many lines to be connected as possible from top to
bottom. Note that disconnecting the master bus connection point causes all other connections
to be cleared too.
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Hiding connection points

When a routing group contains a master bus connection point, it is possible to hide all other
connection points in order to simplify the routing canvas. To do this, simply right-click on the
routing group and check the Show as single line item. Alternatively, to show all lines that are
available, uncheck this Show as single line item.

Note that if you have two groups connected together using the master bus connection point,
and all of its connection points are shown, the connections are only drawn to and from the
master bus connection points; individual lines are shown as unconnected.

Other symbols
Route overlap:
This indicates that a connection line crosses over another.

Route connection

_|

This indicates that the two routing lines are connected together at this point.

q.-—

This indicates that while there is a hardware connection from this line, there is not enough
available space to draw it on the routing canvas.
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Connection errors

It is not always possible to connect two connection points together. In these situations, an
error message box is displayed, showing you what went wrong.

The reasons for being unable to make a connection are as follows:
You are trying to connect an input to an input.
You are trying to connect an output to an output.
You are trying to connect multiple output signals to an input.

You are attempting use a PXI backplane signal (PX1 Trigger bus / PXI Star / PXI LBL)
as an input (that is, you are trying to drive the PXI backplane), but there is already
another device that has ownership of the backplane.

In cases where you are trying to connect a bi-directional connection point to another bi-
directional routing point, you are asked to specify which you want to configure as an output
and which as an input.
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Chapter 5
Combiner front panel

Overview

The Combiner Front Panel plugin allows you to set up and control a combiner instrument
(3060 Series).

To open the combiner front panel, click Instrument Control on the top-level PXI Studio
menu, and select Combiner Front Panel.

If this entry does not appear on the top level menu, select Tools -> Registered Plugins and add
the plugin afCombinerPlugin.dll.

When opening the combiner front panel, if there is only one combiner instrument available in
your system, it is automatically selected and booted. Otherwise, you are asked to select which
instrument you wish to control:

151



COMBINER FRONT PANEL

Flease select a Cambiner for use as RF Combiner,

ICDmI:uinerl

Zombiner1
Combinerz

ik, Zancel

This screen provides a list of “logical instruments’ that you have defined in your System
Configuration, which match the type you have requested. Note that instruments that are
currently in use by other plugins do not appear in this list.

Click on the name of the instrument you wish to use, and click Ok. Alternatively, if you do
not wish to proceed to the Signal Generator front panel, or the hardware you wish to control is
not present in the list, click Cancel.

Once you click Ok, the instrument and other instruments that comprise your frequency
standard (depending on the frequency standard configuration defined in System
Configuration) are booted if required. If this instrument has already been booted since
PXI Studio was started, then the device is only reset.
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Once the instrument has been booted, you should see the following main screen:

il Combiner Front Panel [ Combiner3060 ] I
Made: |A=E,C=>5UM =l Frequency: I2EIEIEI.EIEIDEIEIEIMH2 itl
Connection Laoss
h- =B 1.0234000
Ae——
- =50M 14.019000
— e

Co——m—

Inskrument Details

This screen provides all the settings required to control the Combiner, and consists of the
following controls:

Mode:

e This control specifies the current mode of the combiner. The modes available will depend
upon the model of the combiner being used.
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Switch graphic:

The switch graphic provides a graphical representation of the combiner’s internal connections
for a given combiner mode. Whenever you change the combiner mode, this graphic is
updated with the new settings.

Frequency:

The frequency control allows you to retrieve the calibration factors of combiner’s connections
for a given frequency. Changing this control automatically updates the calibration factors
control.

Calibration Factors:

The Calibration Factors table displays the calibration factor associated with all the
connections associated with the current combiner mode.

Instrument Details

This button allows you to view the hardware details of the instrument that is currently in use
by this plugin.

Cpkion Dekails |

[=HiCambinet3060
[= RF Combiner
i Module AF3060
> VIS4 Resource  PRIS:ILNINSTR
i~ Serial Mumber: 306001257
L Opkions:

Close
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Chapter 6
Spectrum Analysis plugin

Overview

The Spectrum Analysis Plugin allows you to perform spectral measurements using a digitizer
instrument (303x and 301x PXI Modules).

This plugin provides a graphical front end for the Spectrum Measurement Library
(afMeasureSpectrumDII.dIl), which must be installed if you intend to use this plugin.

To open a spectrum analysis measurement, click ‘Measurements’ on the top-level PXI Studio
menu and select Spectrum Analysis.

If this entry does not appear on the top level menu, select Tools -> Registered Plugins and add
the plugin afSpectrumPlugin.dll.

Note: this plugin is supplied with PXI Studio, but has its own separate installer. This chapter
assumes that the PXI Studio and Spectrum installers have been run from the same
distribution. If a different version of the Spectrum plugin is installed, the functionality may
differ.
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When opening a Spectrum Analysis measurement, if there is only one Digitizer instrument
available in your system, it is automatically selected and booted. Otherwise, you are asked to
select which instrument you wish to control:

[Ej Select an Instrument... ilil

Flease select a Digitizer for use as RF Digitizer.

| Digitizer 1

:Digitizer 1

(o]3 Cancel

This screen provides a list of Logical Instruments (that you have defined in your System
Configuration) that match the type you have requested. Note that instruments that are
currently in use by other plugins do not appear in this list.

Click on the name of the instrument you wish to use, and click Ok. Alternatively, if you do
not wish to proceed to the Spectrum Analysis measurement, or the hardware you wish to
control is not present in the list, click Cancel.
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Once you click Ok, the instrument and (depending on your frequency standard configuration
defined in System Configuration) other instruments that comprise your frequency standard are
booted if required. If this instrument has already been booted since PXI Studio was started,

then the device is only reset.

Once the instrument has been booted, you should be presented with the following main
screen:
=l

RF B X |spectrum 8 x

Spectrum  Zoom

[ RF Frequency:

Frequency Centre: IZDDD‘DDDDDDMHZ 3:
Frequency Span: I 10.000000MHz 3:
—RF Level

Attenuation Mode: lm
RF Input Level: 0.00 3:
RF Attenustion: 13 3:

Instrument Details. .. |

Power (dBm)

RF [ Specorum |_zerospan |_oBw |_ace 995

Measurement Control 5 X

2005

2000
Frequency (MHz)

Max Update: Rate: [orlimiced Sl [ g X

Measurements
I~ Prefer speed over Resolution

Measurement State:
Trigger Type: Irnmnediate

Stop Measurement I Repeat I

Reset Averages | Triggering. .. |

[Ho Errors || ADC Ok [ Analyzing [ FsTDLocked | 4

This screen contains panels for Spectrum, RF, Zero Span, Occupied Bandwidth (OBW) and
ACP settings, as well as panels for Measurement settings, Text and graphical results.

For information about how to manipulate these panels in order to create a customized layout,
see Common Plugin Control.
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Parameter entry

To edit a numeric value, you can use the up and down keys or arrow button to increase or
decrease the value. Alternatively, you can type the value you require with appropriate units.
When editing the value, the background color of the control turns yellow to indicate that it has
changed. To apply any manual changes, press return. To cancel your changes, press the
escape key.

Changing the Step

Numeric entry boxes allow you to step the value entered up or down by a given value. To edit
the value the numeric entry is stepped by, right-click on the edit box, and click Edit Step.

Step value: IInits:
| 1000000 o] =
Ok Ise Default | Cancel |

To edit the step, simply select the step value and units (if applicable) and click Ok. To reject
your changes, select Cancel. Note that this only modifies the step of the numeric entry you
have clicked on, and no others. If the window containing the numeric entry is closed, the user
step value you have entered is not remembered when you come to reopen it.

Conflicts

As not all parameters values can be valid, (either limited by hardware constraints such as the
center frequency, or limited by the values of one or more other parameters, such as center
frequency and span) all parameter entry fields highlight any conflict by showing the conflicted
parameter in red. A warning message is displayed, indicating the nature of the error. Ifa
measurement is in progress, it is stopped.
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To view the conflict that has occurred, move the mouse cursor over the parameter entry box
for a moment to show the context-sensitive tool tip for that item. This shows any errors that
occurred when trying to set the value you have entered.
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The Spectrum settings panel

Spectrum & x|
Averages: 1 =
Window Tvpe: IGaussian Moise j
Resolution BW: 100, 000kHz =
M Peaks: 1 =
™ Max Hold

Averages / Repeat Count

This control allows you to specify the number of averages that are performed on the spectral
measurements being made. Averages are unavailable when max hold is enabled.

However, when using N * repeat in max hold mode, this control specifies the number of
measurements that are made.

160



SPECTRUM ANALYSIS PLUGIN

Window Type

This control allows you to specify the window type used when performing a spectral
measurement. The options are Gaussian 3dB, Gaussian Noise and Blackman-Harris.
Resolution BW (resolution bandwidth)

This control allows you to specify the resolution bandwidth of the measurement.

Max Hold

This control allows you to turn max hold on and off. When this control is checked, the
spectral measurements being made accumulate the maximum value over subsequent
measurements.

N Peaks

The Spectrum Analysis plugin provides the ability to continuously measure a given number of
the highest peaks within a spectral measurement. This control allows you to specify how
many peaks are measured. The peak values are displayed in the Text Display Panel.
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The RF Settings panel

RE___ fip.d
—RF Frequency:
Frequency Centre: 2000, 000000MHz % -
Frequency Span: 10, 000000MHz % -
—RF Lewel
Attenuation Mode: Auto LI
PF Input Level: 0.00 =
RF Attenuation: 13 —
Instrument Details. ..

This panel sets the basic RF parameters of the spectral measurement you want to make. It
consists of the following controls:

Frequency Center

This control allows you to set the center frequency of the spectral measurement.

Frequency Span

This control allows you to set the span of a spectral measurement.
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Attenuation Mode

This control allows you to specify how the RF Attenuation of the digitizer hardware is
applied. This can either be Auto or manual.

In auto mode, the RF attenuation is automatically calculated from the reference level.
In Manual mode, you are able to directly specify the amount of RF attenuation that the
digitizer hardware uses.

RF Input Level

This control allows you to specify the RF Input level for the measurements you are making.

RF Attenuation

This control allows you to specify the amount of RF Attenuation that is used for the specified
measurement. When in automatic mode, this control automatically reflects the current amount
of RF attenuation that has been configured on your digitizer instrument.
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Instrument Details

This button allows you to view the hardware details of the instrument that is currently in use
by this plugin.

(&) Digitizer1 Details 7] x|
1 2
[=1-iRF Digitizer

i Model Code 3030

> Visa Resource  PxIG:: 140 IMSTR

- Serial Mumber:  303001/025

[=} Cptions:
L 100 ESMIEDIGE
e 101 UIMTS Uplirk.
> 102 COMAZ000 Reverse Link,
b 103 WLAN
e 104 WIMAN
> 195 Lirnit VDS Daka Qukpuk Rake
fe 199 Disable IQYIF Save and LYDS Daka Oukput

[=- Local Oscillakor
L. Model Code 3010
Visa Resource  PxIG: 150 IMSTR
i Serial Mumber: 3010017000

=} Cptions:
1 High-Speed Frequency Swiktching
- AF3011 (DCHO)

Close
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The Occupied Bandwidth (OBW) settings panel

opw 2]
CIEYY YWidth: 10, 000000MHz % o
OB Percentage: 99,00 =

This panel sets the parameters for an Occupied Bandwidth (OBW) measurement. The
occupied bandwidth measurement measures the frequency within which some percentage of a
signal lies. The panel consists of the following controls:

OBW Width

This control sets the width over which the occupied bandwidth is measured.

OBW Percentage

This control sets the percentage of signal power that is used to calculate the occupied
bandwidth
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Occupied BW
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The Adjacent Channel Power (ACP) settings panel

ACP =]y
&cp Maode: I.ﬁ.utcu ;I
Centre Frequency CFfset ID.UDDUDDMHZ = -
Channelwidth | 1.000000MHz 2
Channel Spacing | 1.000000MHz 21
Filter Alpha [0.22 =1

Canfigure Channels |

This panel sets the parameters for an Adjacent Channel Power (ACP) measurement.

ACP Mode

This control allows you to specify how the ACP information is set up when making ACP
measurements. The possible values are User and Auto.

In Auto ACP mode, there is a fixed number of ACP channels that are measured, as well as a
common measurement width and spacing for each of those channels.

In User ACP mode, you can define any number of ACP channels as well as independently
setting each channel’s spacing and width.
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ACP Channel definition

1
4 :
i
= i
w 1
3 i
o ChannelWidth !
> | |
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Offset Frequency

This control allows you to specify the position of the carrier channel relative to the RF Centre
frequency specified. If you want the carrier channel to be centered around the RF center
frequency, this parameter should be zero.

Channel Width

This control allows you to specify the width of all automatic ACP channels. This control is
only enabled in Automatic ACP mode.

168



SPECTRUM ANALYSIS PLUGIN

Channel Spacing

This control allows you to specify the channel spacing of all automatic ACP channels. This
control is only enabled in Automatic ACP mode.

Filter Alpha

This control allows you to specify the Filter Alpha of the ACP measurement.

Configure Channels

Clicking this button allows you to define customized channel settings when in User ACP
mode. For more information, see User ACP Channel settings.
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User ACP channel settings

MNumber of Adjacent Channels: |2 : >
Marme ‘idth Spacing
1 |Lower 2 1.000000 MHz 1.000000 MHz
2 |Lower 1 1.000000 MHz 1.000000 MHz
3 | Centre 1.000000 MHz T
4 |Upper 1 1.000000 MHz 1.000000 MHz
S |Upper 2 1.000000 MHz 1.000000 MHz

This window allows you to modify the user-defined channels used when making an ACP
measurement.
Number of Adjacent Channels

This defines how many channels there are on either side of the carrier. For instance, if you set
the number of adjacent channels to two, two upper and two lower channels are defined.
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Editing an item

To edit an item, either select the item and press the space key, or double-click on the item to
bring up an edit box:

I

Mumber of Adjacent Channels: |2 : -
Mame Width Spacing
1 |Lawer 2 1.000000 MHz 1.000000 MHz
Z |Lower 1 1.DDDDDDMI’ﬂLI 1.000000 MHz
3 | Centre 1.000000 MHz e
4 |Upper 1 1.000000 MHz 1.000000 MHz
5 |Upper 2 1.000000 MHz 1.000000 MHz

Close

Then simply press the enter key to apply the changes.
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The Measurement settings panel

) x|
Max pdate Rate: ILInIimiI:ed ;I

[ Prefer speed over Resolution

—Measurement Skake:

Trigger Tvpe: Immediate
Feset Averages | Triggering...

This panel allows you to set up and control measurements that are being made. It consists of
the following controls:

Maximum Update Rate:

This control allows you to limit the screen update rate. As the spectrum measurement library
is optimized for speed, on some faster machines screen updates may occur too quickly to
make some text and graphical measurement easily readable. This control limits the graphical
update rate of the Spectrum Measurement Plugin, to make it easier to see updates that occur.
It is important to note that this update rate is limiting only the display of measurements, rather
than limiting the number of measurements themselves.
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Prefer speed over resolution

This control allows you to specify whether to increase the speed of the measurement at the
detriment of measurement resolution at low sample rates.

Start/Stop Measurement

This button toggles the current state of your measurements. If you are not performing a
measurement, this control is colored red and labeled “Start Measurement’; if you are
capturing, this control is colored green and labeled ‘Stop Measurement’. To toggle the state,
simply click on this button, and your measurements start and stop accordingly.

Repeat / N * Repeat / Single

This button toggles the current repeat state of your measurement. This can either be single N
* repeated, or repeated.

Single repeat mode indicates that only one set of measurements is performed. If in N * repeat
mode, the measurement is repeated the number of times specified by the number of averages /
repeat count in the Spectrum Settings Panel. If in repeat mode, the measurements are
performed continuously until you decide to stop.

Reset Averages

This button resets the accumulated average where applicable. This button is only enabled if
you are in continuous run mode and have a number of averages greater than one.
Triggering

This button displays a popup window that allows you to edit or modify how the measurements
are triggered.
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Trigger Settings

— Trigger Settings
Trigger Type: Immediate
Trigger: Source; IF‘XI_TRIG_III ;I
Trigaer Lewel; ID.DDdBm ==
Trigger, Delay: IEI.I:II:II:Ius ==
Trigaer Palarity: IF‘n:lsiti'-.fe ;I
Ok |

This screen allows you to specify how your measurements are triggered:

Trigger Type
This specifies what triggers your measurement:

Immediate

Selecting this trigger type means that the measurement is triggered automatically when you
click on Start Measurement.

Video

Selecting this trigger type means that the measurement is triggered whenever the RF level
rises above a given level.

External

Selecting this trigger means that the trigger is supplied by an external device.
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Trigger Source
This selects which hardware line to trigger from when using an external trigger type.

Trigger Level

This selects the level at which to trigger when in video trigger mode.

Trigger Delay

It is possible that you may want to perform measurements on acquired data that occurs some
time before or after the digitizer has been triggered. This property allows you to specify the
amount of time between receiving the trigger and the start of data acquisition. This can be a
positive number, indicating that data is acquired some time after a trigger, or a negative
number, indicating that the data is acquired for a portion of time before the trigger is received.

Trigger Polarity
This selects the polarity of the trigger when in video trigger mode.
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The Zero Span settings panel

5|

v Auto

Foints: 501 e b
Zero Span Time: 10000, 000us — v
Sampling Rate: M)A

This panel sets the parameters for all Zero Span measurements. It consists of the following
controls:

Auto

This control allows you select whether to perform a spectral measurement and a zero span
measurement on the same data from the digitizer. If this control is checked, the zero span and
spectral measurements use the same sampling rate, and the number of points is automatically
generated. Note that if you have a spectral measurement that has a high sampling rate, the
auto button causes a large zero span measurement to be made, which may decrease the update
rate and performance of PXI Studio.
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Points

This control allows you to specify the number of points that are captured and displayed on the
screen when the measurement is made. Note that specifying a high number of sample points
to be captured and displayed may use a large amount of memory and can lower the update rate
of the application.

Time

This control allows you to specify the total amount of time that the zero span measurement
encompasses.

Sampling Frequency

This control displays the sampling rate of the zero span measurement that is being made.
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Making a measurement

When you click the Start Measurement button to start the analysis of your signal, the
measurements you have currently selected to display in either a text, or graphical
representation are made. The measurements you are not currently displaying are not made in
order to keep optimal update speeds.

If you are in continuous run mode, and you change the measurement you want to display by,
for instance, selecting a new item in the Text display panel, or changing graph types in the

Graph Control panel, any measurements in progress are aborted, and a new measurement is
started.

If you are in single run mode, and you change the measurement you want to display, you have
to restart the analysis by clicking Start Measurement again.

It is also important to note that changing any settings parameter in this plugin also aborts any
measurements that are currently in progress and automatically restarts them.
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Measurement toolbar

[nio Errors Il ADC DK Il Analyzing | Al

The Measurement toolbar allows you to view the overall status of the measurement or
measurements that are currently in progress. It consists of the following sections:
Errors

This section displays any errors that occurred when making a measurement. If an error has
occurred, this section changes color to red, and displays the most recent error:

[Errar: [ACP] Mo Results Available |

If a warning has occurred, this section changes color to yellow, and displays the most recent
warning. To view details of all the errors that have occurred while processing the
measurement, double-click on the error section, and an error summary window is displayed.
ADC Status

This section displays whether the ADC of the digitizer in use was flagged as being overloaded
at any stage of the measurement. If the ADC was overloaded, this section changes color to
red.

Measurement Status

This section of the tool bar displays the current status of the measurement library.
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The Output Display panel

This panel displays the results of measurements in a graphical format. It uses the standard
Graph Output Display panel described in Common Plugin Control.

The available graph types are as follows:

Spectrum

Sp 8]

Speckrum  Zoom

Powwer (dBm)

1995 2000 2005
Frequency (MHz)

This graph type allows you to display the spectrum of the signal you are measuring, as well as
the Occupied Bandwidth (OBW) and Adjacent Channel Power (ACP).
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By default, ACP and Occupied Bandwidth are disabled. However, you can enable them
through the Graph Control Menu, which can be accessed by right-clicking on the graticule.
To enable or disable ACP, Occupied Bandwidth or Power vs Frequency traces, select the
“Trace Controls’ menu item, and select the graph type from the item list:

spectrom &

Spectrum  Zoom

Trace Cantrols  » ’T Graticule

Al rMarkers OFF Hald Trace

Marker 1 4 |T Power ws Freguency
Marker 2 Y v Ace

Power (dEm)

Marker 3 * ’T Occupied B
Marker 4

1995 2000 2005
Frequency (MHz)

Holding the trace

You can freeze the current set of measurement data in the spectrum trace by accessing the
Trace Controls menu item in the Graph Control menu, and checking the ‘Hold Trace’ item.
This freezes the trace until you decide to uncheck this item.
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Spectrum marker functions

As well as the standard marker functions described in Common Plugin Control, the spectrum
trace also provides extra functionality for markers.

These functions can be found within the Marker section of the Graph Control menu, which is
accessible by right-clicking on the Graph Display.

Find Peak
Selecting this menu item moves the marker to the peak of the current spectrum trace.

Next Peak
Selecting this menu item moves the marker to the next peak of the current spectrum trace.

Note: Next Peak is enabled only if there is no measurement running, or the trace has been
held and if a Find Peak has already been selected.
Track Peak

Checking this menu item causes the marker to move automatically to the peak of the spectrum
whenever an update occurs.
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Power vs Time

2]

Power (dEm)

-100

] 0.0049968 0.0099936
Tine (s}

This plot type allows you to display a power vs time trace of the signal you are measuring.

Holding the trace

You can freeze the current set of measurement data in the spectrum trace by accessing the
Trace Controls menu item in the Graph Control menu, and checking the ‘Hold Trace’ item.
This freezes the trace until you decide to uncheck this item.
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Frequency vs Time

2]

0.05 ~f

Frequency (MHz)
o

005 _B

] 2.5e-06 Se-06
Tine (s}

This plot type allows you to display a frequency vs time trace of the signal you are measuring.

Holding the trace

You can freeze the current set of measurement data in the frequency vs time trace by
accessing the Trace Controls menu item in the Graph Control menu, and checking the ‘Hold
Trace’ item. This freezes the trace until you decide to uncheck this item.
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Phase vs Time

2]

Phase (rad)
o

] 0.0049954 0.0099968
Time (s}

This plot type allows you to display a phase vs time trace of the signal you are measuring.

Holding the trace

You can freeze the current set of measurement data in the phase vs time trace by accessing the
Trace Controls menu item in the Graph Control menu, and checking the ‘Hold Trace’ item.
This freezes the trace until you decide to uncheck this item.
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The Text Results Display panel

This panel displays the results of measurements in a text format.

Text Results Display

Blx]
Measurements

|T Adjacent Channel Power
|T Occupied B'W

|T Average Power

|T Peak Yalues

The measurements that can be displayed here are Adjacent Channel Power, Occupied
Bandwidth, Average Power and Peak Values. To enable each measurement, simply select the

item on the Measurements menu and the measurement appears in the main panel. To disable a
measurement, select it again in the menu.
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AEROFLEX LIMITED
SOFTWARE LICENSE AND WARRANTY

This document is an Agreement between the user of this Licensed Software, the Licensee, and Aeroflex Limited (‘Aeroflex’), the
Licensor. By installing or commencing to use the Licensed Software you accept the terms of this Agreement. If you do not agree to
the terms of this Agreement do not use the Licensed Software.

1. DEFINITIONS

The following expressions will have the meanings set out below for the purposes of this Agreement:

Add-In Application Software

Computer Application Software
Designated Equipment

Downloaded Software
Embedded Software

License Fee

Licensed Software

PXI Software
2. LICENSE FEE

Licensed Software that may be loaded separately from time to time into the Designated
Equipment to improve or modify its functionality

Licensed Software supplied to run on a standard PC or workstation
means either:

the single piece of equipment or system supplied by Aeroflex upon which the Licensed
Software is installed; or

a computer that is connected to a single piece of equipment or system supplied by Aeroflex
upon which computer the Licensed Software is installed

any software downloaded from an Aeroflex web site

Licensed Software that forms part of the Designated Equipment supplied by Aeroflex and
without which the Equipment cannot function

means either the fee paid or other consideration given to Aeroflex for the use of the
Licensed Software on the Designated Equipment

all and any programs, listings, flow charts and instructions in whole or in part including
Add-in, Computer Application, Downloaded and Embedded Software supplied to work with
Designated Equipment

Licensed Software specific to Aeroflex’s 3000 Series PXI product range

The Licensee shall pay the License Fee to Aeroflex in accordance with the terms of the contract between the Licensee and

Aeroflex.

3. TERM

This Agreement shall be effective from the date of receipt or download (where applicable) of the Licensed Software by the Licensee
and shall continue in force until terminated under the provisions of Clause 8.

4. LICENCE

4.1 The following rights and restrictions in this Article 4 apply to all Licensed Software unless otherwise expressly stated in other

Articles of this Agreement.

4.2 Unless and until terminated, this License confers upon the Licensee the non-transferable and non-exclusive right to use the
Licensed Software on the Designated Equipment.

4.3 The Licensee may not use the Licensed Software on other than the Designated Equipment, unless written permission is first
obtained from Aeroflex and until the appropriate additional License Fee has been paid to Aeroflex.

1 48000/025 Issue 4
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4.4

4.5

4.6

The Licensee may not amend or alter the Licensed Software and shall have no right or license other than that stipulated
herein.

Except as specifically permitted elsewhere in this Agreement the Licensee may make not more than two copies of the
Licensed Software (but not the Authoring and Language Manuals) in machine-readable form for operational security and shall
ensure that all such copies include Aeroflex's copyright notice, together with any features which disclose the name of the
Licensed Software and the Licensee. Furthermore, the Licensee shall not permit the Licensed Software or any part to be
disclosed in any form to any third party and shall maintain the Licensed Software in secure premises to prevent any
unauthorized disclosure. The Licensee shall notify Aeroflex immediately if the Licensee has knowledge that any unlicensed
party possesses the Licensed Software. The Licensee's obligation to maintain confidentiality shall cease when the Licensed
Software and all copies have been destroyed or returned. The copyright in the Licensed Software shall remain with Aeroflex.
The Licensee will permit Aeroflex at all reasonable times to audit the use of the Licensed Software.

The Licensee will not disassemble or reverse engineer the Licensed Software, nor sub-license, lease, rent or part with
possession or otherwise transfer the whole or any part of the Licensed Software.

5 ADDITIONAL LICENSE RIGHTS SPECIFIC TO PXI SOFTWARE

51

5.2

5.3

Definitions for PXI Software

The following expressions will have the meanings set out below for the purposes of the supplementary rights granted in this
Article.

PXI Drivers All 3000 Series PXI module device drivers including embedded firmware that are
installed at runtime

PXI Executable Applications All executable applications supplied with each 3000 Series PXI module including:-
PXI Studio

Soft Front Panels (manual operation graphical user interfaces)
Utilities including: RF Investigator, PXI Version Information and Self Test

PXI Spectrum Analysis Library The spectrum analysis measurement suite library .dll software supplied with each 3000
Series PXI module

PXI Optional Application Library  Individual measurement suite available from a range of optional .dll application
libraries

PXI Drivers, PXI Executable Applications and PXI Spectrum Analysis Library License Rights

Subject to the License granted in Article 4 hereof notwithstanding the limitations on number of copies in Clause 4.5 hereof, the
Licensee is entitled to make and distribute as many copies of the PXI Drivers and PXI Executable Applications as necessary
for use with 3000 Series PXI modules acquired by the Licensee from Aeroflex or its authorized distributor or reseller provided
that the Licensee may not sell or charge a fee for the PXI Drivers and PXI Executable Applications.

PXI Optional Application Library License Rights

Subiject to the License granted in Article 4 hereof notwithstanding the limitations on number of copies in Clause 4.5 hereof, the
Licensee is entitled to distribute as many copies of any PXI Optional Application Library as necessary for use with 3000 Series
PXI modules acquired by the Licensee from Aeroflex or its authorized distributor or reseller provided that:

5.3.1 copies of the applicable PXI Optional Application Library are used solely with 3000 Series PXI modules which the
customer has purchased with the corresponding option or part humber for the applicable PXI Optional Application
Library; and

5.3.2 the Licensee may not sell or charge a fee for the PXI Optional Application Library.




AEROFLEX SOFTWARE LICENSE AND WARRANTY

6 WARRANTY

6.1

6.2

6.3

6.4
6.5

6.6

7.
7.1

7.2

Aeroflex certifies that the Licensed Software supplied by Aeroflex will at the time of delivery function substantially in
accordance with the applicable Software Product Descriptions, Data Sheets or Product Specifications published by Aeroflex.
The warranty period (unless an extended warranty for Embedded Software has been purchased) from date of delivery in
respect of each type of Licensed Software is:
PXI Drivers 24 months
Embedded Software 12 months
Add-In Application Software 90 days
Computer Application Software 90 days
Downloaded Software No warranty
If during the appropriate Warranty Period the Licensed Software does not conform substantially to the Software Product
Descriptions, Data Sheets or Product Specifications Aeroflex will provide:
6.3.1 In the case of Embedded Software and at Aeroflex’s discretion either a fix for the problem or an effective and efficient
work-around.
6.3.2 In the case of Add-In Application Software and Computer Application Software and at Aeroflex’s discretion replacement
of the software or a fix for the problem or an effective and efficient work-around.
Aeroflex does not warrant that the operation of any Licensed Software will be uninterrupted or error free.
The above Warranty does not apply to:
6.5.1 Defects resulting from software not supplied by Aeroflex, from unauthorized modification or misuse or from operation
outside of the specification.
6.5.2 Third party produced proprietary software which Aeroflex may deliver with its products, in such case the third party
software license agreement including its warranty terms shall apply.
The remedies offered above are sole and exclusive remedies and to the extent permitted by applicable law are in lieu of any
implied conditions, guarantees or warranties whatsoever and whether statutory or otherwise as to the Licensed Software all of
which are hereby expressly excluded.
INDEMNITY
Aeroflex shall defend, at its expense, any action brought against the Licensee alleging that the Licensed Software infringes any
patent, registered design, trademark or copyright, and shall pay all Licensor's costs and damages finally awarded up to an
aggregate equivalent to the License Fee provided the Licensee shall not have done or permitted to be done anything which
may have been or become any such infringement and shall have exercised reasonable care in protecting the same failing
which the Licensee shall indemnify Aeroflex against all claims costs and damages incurred and that Aeroflex is given prompt
written notice of such claim and given information, reasonable assistance and sole authority to defend or settle such claim on
behalf of the Licensee. In the defense or settlement of any such claim, Aeroflex may obtain for the Licensee the right to
continue using the Licensed Software or replace it or modify it so that it becomes non-infringing.
Aeroflex shall not be liable if the alleged infringement:

7.2.1 is based upon the use of the Licensed Software in combination with other software not furnished by Aeroflex, or

7.2.2 is based upon the use of the Licensed Software alone or in combination with other software in equipment not
functionally identical to the Designated Equipment, or

7.2.3 arises as a result of Aeroflex having followed a properly authorized design or instruction of the Licensee, or
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7.2.4 arises out of the use of the Licensed Software in a country other than the one disclosed to Aeroflex as the intended
country of use of the Licensed Software at the commencement of this Agreement.

7.3 Aeroflex shall not be liable to the Licensee for any loss of use or for loss of profits or of contracts arising directly or indirectly
out of any such infringement of patent, registered design, trademark or copyright. Notwithstanding anything in this Agreement
to the contrary, the total liability of Aeroflex and its employees, in contract, tort, or otherwise (including negligence, warranty,
indemnity, and strict liability) howsoever arising out of this License shall be limited to the total amount of the License Fee and
total support fees actually paid to Aeroflex by the Licensee.

8. TERMINATION
8.1 Notwithstanding anything herein to the contrary, this License shall forthwith determine if the Licensee:

8.1.1 As an individual has a Receiving Order made against him or is adjudicated bankrupt or compounds with creditors or as a
corporate body, compounds with creditors or has a winding-up order made against it or

8.1.2 Parts with possession of the Designated Equipment.

8.2 This License may be terminated by notice in writing to the Licensee if the Licensee shall be in breach of any of its obligations
hereunder and continue in such breach for a period of 21 days after notice thereof has been served on the Licensee.

8.3 On termination of this Agreement for any reason, Aeroflex may require the Licensee to return to Aeroflex all copies of the
Licensed Software in the custody of the Licensee and the Licensee shall, at its own cost and expense, comply with such
requirement within 14 days and shall, at the same time, certify to Aeroflex in writing that all copies of the Licensed Software in
whatever form have been obliterated from the Designated Equipment.

9. THIRD PARTY LICENCES

9.1 The Licensed Software or part thereof may be the proprietary property of third party licensors. In such an event such third party
licensors (as may be referenced on the software media, or any on screen message on start up of the software or on the order
acknowledgement) and/or Aeroflex may directly enforce the terms of this Agreement and may terminate the Agreement if the
Licensee is in breach of the conditions contained herein.

9.2 If any third party software supplied with the Licensed Software is supplied with, or contains or displays the third party’s own
license terms then the Licensee shall abide by such third party license terms (for the purpose of this Article the term “third
party” shall include other companies within the Aeroflex group of companies).

10. EXPORT REGULATIONS
The Licensee undertakes that where necessary the Licensee will conform with all relevant export regulations imposed by the
Governments of the United Kingdom and/or the United State of America.

11. U.S. GOVERNMENT RESTRICTED RIGHTS

The Licensed Software and documentation are provided with RESTRICTED RIGHTS. Use, duplication, or disclosure by the
Government is subject to restrictions as set forth in subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer Software
clause at DFARS 252.227-7013 or subparagraphs (c)(1) and (2) of the Commercial Computer Software-Restricted Rights at 48
CFR 52.227-19, as applicable.

12. NOTICES

Any notice to be given by the Licensee to Aeroflex shall be addressed to:

Aeroflex Limited, Longacres House, Six Hills Way, Stevenage, SG1 2AN, UK.

13. LAW AND JURISDICTION

This Agreement shall be governed by the laws of England and shall be subject to the exclusive jurisdiction of the English courts.

This agreement constitutes the whole agreement between the parties and may be changed only by a written agreement signed by
both parties.

© AEROFLEX LIMITED 2009
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