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This document outlines the operation  and functionality of the Signal Hound Spike™ spectrum analyzer
software . Spike™ is compatible with Signal Hound A line of spectrum analyzers and tracking generators
which include,

SM series 7 SM200A / SM200B / SM200C/ SM435B / SM435C
SP seriesz SP145
BB series - BB60A / BB60C / BB60D
SAseries - SA44/ SA44B | SA124A | SA124B
TGseries - TG44 / TG124
0 A TG series device can only be interfaced when a compatible spectrum analyzer is
connected in the Spike software.

=A =4 =4 4 4

This document will guide users through the setup and operation of the software.  Users can use this
document to learn what types of measurements the software is capable of, how to perform these
measurements, and how to configure the software.

1.IWHATNBW

With Version 3.0, the software has been rebranded  Spike. The software now supports all Signal Hound
spectrum analyzers and tracking generators. Some older version s of the SA44 and SA124 require a
firmware update to work with Spike.

1.2SOFTWARE UPDATES

The latest version of the Spike software is always available at  www.signalhound.com/Spike . As of Spike
Version 3.0.10, the software will also alert a user when a newer version of the software is available. This
alert will appear in the status bar as well as  on the Help ->About Spike dialog. The software will provide a
link to where the latest version can be downloaded.

2Preparati on
21SYSTEM REQUI REMENTS

Supported Operating Systems*

1 Windows 11/10 64-bit
1 Ubuntu 22.04/20.04/18.04 64-bit (SM, SP, and BB devices only)
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-Preparation | Software Installation (Windows)

Minimum System Requirements

1 Processor requirements
0o SM435B, SM200B/A, SP145, BB60D/C/A
A Intel Desktop quad -core i5/i7 /i9 processors, 4th generator or later**,
0 SM435C, SM200C
A For 200MS/s I/Q streaming, 8 ™ generation i7 or newer ori9 is
recommended.
0 SA44/SA124
A Dual-core Intel processors.
1 RAM requirements, the software will on average require less than 1GB of memory, certain
configurations for the BB and SM products can consume several GB of memory.
o Recommended -8 GB
o Minimum -4 GB
1 Peripheral support
o SM435B, SM200B/A, BB60D/C/A
A USB3.0
o SP145
A USB 3.0 type C port with 10W power delivery.
A Or, USB 3.0 using external power supply.
0o SM435C, SM200C
A 10GbE network connectivity through NIC via SFP+ connectors or through
Thunderbolt 3 to SFP+ adapter. See network setup guide for more

information.
0 SA44/SA124
A USB2.0

1 Graphics drivers
0 OpenGL 3.0 support

(* We do not recommend running the Signal Hound products in a virtual machine, i.e.
Parallels/VMWare/etc.)

(** Our software is highly optimized for Intel CPUs. We recommend them exclusively. Xeon processors
are not recommended)

22SORVMARE | NSTALWANDOMWS)

The software can be found on the CD included with your purchase or on our website at
www.SignalHound.com /Spike. The most current version of the software is always on the website.

Once you have located the software, on Windows systems run the Spike Installer(x64).msi  or the Spike
Installer(x86).msi  and follow the on-screen instructions. You must have administrative privilege to
install the software. The installer will install the device drivers  for the SM, SP, and BBseries devices. The
SA and TG series drivers must be installed separately and can be found at  www.signalhound.com/Spike .

It is recommended to install the application folder in the default location.

10
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Note: Ut is becoming more common for customers to need |
in the Control Panel -> Power Options menu. If you are using a low power/ultra -portable PC or laptop,

consider this step to ensure optimal performance. See power management settings  for more

information.

23SOFTWARE | NSTALLATI ON (L

Download the latest Linux Spike application at  www.signalhound.com/spike . Follow the installation
instructions found in the README file included in the download.

24DRI1 VER | NS TAWILMIOOWN)

The drivers for the SA series devices must be downloaded and installed separately. Visit the
www.signalhound.com/Spike ~ page to download the USB drivers. The installer must be run as
administrator.

The drivers for the USB 3.0 devices are placed in the application folder during installation. The
\drivers \x86\ folder are for 32 -bit systems and the \drivers \x64\ folder for 64 -bit systems. The drivers
should install automatically during setup . If for some reason the drivers did not install correctly  , you can
manually install them in two ways by following the instructions below.

To manually install the USB 3.0 drivers, navigate to the application fold er (where you installed the Spike
software ) and find the Drivers64bit .exe file. (If on a 32-bit system, find the Drivers32bit.exe file) Right
clickitand Run as administrator . The console output will tell you if the installation was successful.

If manually running the driver installers did not work, make sure the driver files are in their respective
folders.Youcanalsor i ght c¢lick on the .inf file in the respecti

If for some reason the drivers still did not install properly, contact  Signal Hound .

25DRI VER | NSTALLATI ON (LI N

Signal Hound USB devices use the libusb driver on Linux. Please follow all installation instructions found
in the README file in the Linux application download.

26CONNECTI NG YOUR SI GNAL H

With the software and device drivers installed, you are ready to connect your device.  The supplied device
USB cable should be connected to the PC first, then connected to the device. If your device supplies a Y-
cable, ensure both USB ends are connected into  the PC before connecting the device.

Once connected, you can verify the device has been properly recognized by the computer by looking in
the device manager under the 3Universal Serial Bus Con

11
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Once connected, run Spike. The first time a device is run on a new PC, it may require additional
initialization time.

If your device uses a 10GbE network connection, please see our separate network configuration manual
for additional instructions.

27/RUNNI NG THE SOFTWARE FOR
T1 ME

Once the software and drivers have been installed and the device is connected to the PC, you can launch
the software. This can be done through the desktop shortcut or the  Spikeexefile found in the installation
directory . The default installation directory for Spike on Windows is C:  \Program Files\Signal Hound \Spike.
If a USBdevice is connected to the PC or an Ethernet d e v i metvdxls address has been saved when the
software is launched, the software will attempt to open the device immediately.

If no USB device is connected to the PC and no Ethernet devi ceAs net wor k addheess ha

software will notify you . If multiple devices are found, a selection dialog will appear allowing you to
choose which device to connect. Cancel to go into Idle mode.

Please select a device to connect:

SA44M124: 51810459
BBEOC: 41500089
SM200A: 18104276
SM435C#1: 192168.2.10
SM435C#2: 192168211

Connect | | Cancel

Figure 1: Multiple Devices Found dialog
In Idle moce, a device can be opened using the File > Connect Device menu optio n.

If your Signal Hound device is connected to the PC and the Spike software still reports no devices found,
see the Troubleshooting _section for more information.

Note: If you see the IF overload message on program startup, please see this  troubleshooting tip

12
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3Getting Started

This section describes the Ul in detail and how the Ul can be used to control your Signal Hound spectrum
analyzer.

Below is an image of the software on startup.  If a device is connected when the application is launched
the software begins sweep ing the full span of the device:

Menu Bar I Spike: Signal Hound Spectrum Analyzer Software — - @ o[ [t
[y |[ File_Edit Presets Sefings AnlsicMode Utiities Help
Spectrogram | OF <] | O Persistence Clear —~ snge [ O Ao |
L Ref -30.000 dBm RBW 300.000000 kHz VBW 300.000000 kHz ==
Div 10.0 Atten Auto
Trace one - Center [~ soossocre]
Type Clear & Wiite - Span [<]-] " sossooocr|

oo I
Update step [ e0000000mrz]|
Hide O [ Full Span I Zero Span ]

Control ||| Exort I Clear ] 70.00
= ot = seoo]jem <]
Paseon o
s [ tovew] -
Update Preamp ute -
Active O -110

To Center ToRef NatverBW [
| PeakLen Feak Right 0 Rew 2= w000 ]
I Start 11.000000 MHz Center 3.005500 GHz Stop 6.000000 GHz  vaw [<]=] 300000000 ez

Span 5.989000 GHz 76659 pts in 219 ms  Auerew

RefOffset R rcaucncy sk Trigger Auto vBW

Enadled [ [ Frequency (wita)] Amplitude (48m)| | Add Row ]

4 Channel Power TiiggerType | AmplitudeLevel ﬂ 1000 -0 Delete Selected Rows
wan [ sooooowre] | Lo : = = v Unis
spacing | 20.000000 HHz | I \mportask ] Detector |
Count 3000 e Swp Time ms
Enabiea ]

|| Status
BB6OC 4244C - 473 12100

Figure 2 : Spike ™ Ul after launch

31 THE MENU
3.1.1 File Menu

1 Load User Preset z Load a user selected preset. See Presets for more information.

I Save User Preset 7z Save a user selected preset. See Presets for more information.

9 Print z Print the current view. Whether or not the control pane Is are included alongside
graticule is chosen in Preferences > Screenshot Settings > Include Control Panels in Image

1 Save as Image z Save the current view as a PNG, JPG, or BMP image.

1 Quick Save Image z Capture the current view as a PNG image without specifying the file
name or save location. The image files are named in increasing order and prefixed with
Spikelmage The save directory is the last directory used to save an image file. If an image
file has never been saved, this defaults to MyDocuments/SignalHound.

1 Manage Correction Data 7 Bring up dialog to view and clear correction data files for your
Signal Hound devices. See Correction Data for more information.

13
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1 Connect Device z If no device is connected, this will attempt to discover all Signal Hound
devices connected to the PC via USB and list the devices and their serial numbers. It will
also list saved network devices by name. From this list, a single device can be selected.
1 Manage Ethernet Devices - Bring up dialog to add, edit, and remove name and addressing
information for Signal Hound devices that connect via Ethernet, such as the SM200C and
SM435C. See Ethernet Devices for more information.
1 Disconnect Device z This option disconnects the currently connected device. This option
combined with 3Connect Devicej is wuseful for cycl
without closing the Signal Hound software.
1 Exit z Disconnect the device and close the software.

3.1.2 Edit Menu

1 Restore Default Layout 7 After selecting this option, the software will restore its original
layout the next time the application is launched.

i Title z Enable or disable a custom title. The title appears above the graticule and is included
in the screen captures via printing as well as session recordings.

1 Clear Title z Remove the current title.

9 Hide Control Panels z Temporarily hides all visible control panels. Useful for presentations
or for viewing on small resolution displays.

1 Show Control Panels z Shows any control panels that were previously hidden. If the mode
changes or a preset is loaded, the software will automatically show any hidden control
panels.

1 Theme z Select a color theme for the application. This sets every color in the Colors section
of the Preferences dialog.

1 Preferences z Opens a configuration dialog allowing further configuration of the software.

3.1.3 Presets

Presets are an easy way to store and load measurement configurations. Each preset stores the full
software configuration making it easy to switch betwe en measurement configurations and  pick back up
where you left off.

Presets have the file extension Yini A which is a Windo
load presets in three ways. In the file menu, the user can save and load explicit preset files by selecting

the ini files directly. Alternatively, in the Preset s menu, up to 9 presets are available for quick use. These

presets are always available and can be quickly loaded with keyboard shortcuts. Finally, a power on

preset can be saved from the Presets menu, which will automatically load when a device is connected.

Presets can only be loaded by the same type of device which was used when the preset was saved.

Presets accessed through the Preset menu are stored in
CAUsers\YourUserName \AppData\Roaming\SignalHound \. AppData\ is a hidden folder by default on
Windows systems. Each quick pr eset i s stored in its-9dwn fTdledemwailnalbfe
the .ini extension ®idiThej pawed DbPr @egetseltl i s nBomed 3P
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use a preset on a different computer, simply copy the preset folder to the new computer in th e correct
path.

The power on preset can be deleted from the Presets menu, or it can be manually deleted from the file
system.

3.1.4 Settings

1 Reference z Change the source of the reference oscillator and whether a 10 MHz reference
signal is emitted .
o Internal or external reference can be chosen. If external reference is chosen, ensure
a 10MHz reference is connected to the appropriate BNC or SMA  input port.
o For select devices, a reference output can be enabled.
o Device Options
A SM analyzers
1 Use Internal Reference 7 Use the internal 10 MHz clock.
1 Use External Reference z Use an external 10 MHz clock into the
310 MHSMA Bartj
1 Internal Out Enabled z Emit a 10 MHz reference signal from the
310 MHzSMA pott.
A SP analyzers
1 Use Inter nal Reference z Use the internal 10MHz clock.
1 Use External Reference 7 Use an external 10MHz reference clock.
If one is not present and this selection is chosen, a large frequency
offset will be present in the measurement.
A BBG60 analyzers
1 Use Internal Reference 7 Use the internal 10 MHz clock.
1 Use External Reference (AC) Zz Use an external 10 MHz AC/sin wave
reference clock intothe 3 10 MHz ReBNCfHon/ Out j
1 Use External Reference (DC) z Use an external 10 MHz DC/CMOS
TTLinputclock i nt o the 310 MNECpoRef UUn/ Out i
1 Reference Out z Emit a 10 MHz reference signal from the 3 10 MHz
Re f U nmBNOpott. jinternal corrections will not be applied since it
is assumed that the incoming signal is from an instrument
referenced to the BB60As own 10 MHz ou
A SA124B
1 Not Set, Use Internal Reference 7 Use the internal 10 MHz clock.
1 Internal Reference Out 7z Emit a 10 MHz reference signal from
from the 310 MHz Ref Un/ Outj BNC port.
1 Use External Reference 7 Use an external 10 MHz clock into the
J10 MHz Ref Un/ Outj BNC port.
A SA44B
1 Not Set, Use Internal Reference 7 Use the internal 10 MHz clock.
1 Internal Reference Out 7 NOT USED.
1 Use External Reference 7 Use an external 10 MHz clock into the
J10 MHz Ref Unj} BNC port.

15
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Reference Level Offset - Adjust the measurement amplitude to compensate for an
attenuator, probe, or preamplifier. The offset is specified as a flat dB offset. This offset is
then applied to the measurement . See Using the Reference Level Offset for more
information.

Spur Reject z See Spur Rejection for more information.

Enable Manual Gain/Atten  z Enable the ability to change gain and attenuation.  Signal
Hound recommends keeping gain and attenuation set to automatic and controlling the
sensitivity of the receiver through the reference level control.

3.1.5 Analysis Mode

This menu option allows you to switch between the main measurement modes in Spike.

B R R R e R e R R B |

3

A.
1
1
1
1
1
1
1

Idle z Suspend operation.

Sweep zSee Swept Analysis for more information.

Real-Time zSee Real Time Spectrum Analysis for more information.

Zero -Span zSee Zero Span Analysis for more information.

Harmonics z See Harmonic Analysis for more information.

Scalar Network Analyzer 7 See Scalar Network Analysis for more information.
Phase Noise z See Phase Noise for more information.

Digital Modulation Analysis Z See Digital Demodulation _for more information.
EMC Precompliance 7z See EMC Precompliance for more information.

Analog Demod z See Analog Demod for more information.

Interference Hunting Z See Interference Hunting for more information.
Spectrum Emission Mask 7 See Spectrum Emission Mask for more information.
Noise Figure z See Noise Figure for more information.

Bluetooth ® Low Energy z SeeBluetooth ® Low Energy for more information.
WLAN - See WLAN Modulation Analysis for more information.

LTE z See LTEfor more information.

Mapping z See Mapping for more information.

6 Utilities

Path Loss Tables z See Managing Loss Tables for more information.

Limit Lines 7 See Managing Limit Lines for more information.

Audio Player z See Audio Player for more information.

Measuring Receiver 7z See Using the Measuring Receiver Utility for more information.
Frequency Difference Meter Z See the Frequency Difference Meter for more information.
Timebase Adjustment 7 See Adjusting Your Timebase for more information.

Tracking Generator Controls 7 If a SA or BB series spectrum analyzer is the current active
device in the software and a Signal Hound tracking generator is connected to the PC,
selecting this utility introduces an additional control panel for controlling the tracking
generator output manually. The tracking generator will only respond if the scalar network
analysis mode is not active.
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1 SA124 IF Output z Brings up a dialog box to control the IF downconverter for the SA124
spectrum analyzers. While the SA124 IF downconverter is active, the device cannot perform
other tasks.

1 SM435 IF Output z Control the SM435 as an IF downconverter. The SM435 device must
have the IF output option. The SM435 can function as a 24 -43.5GHz to 1.5GHz
downconverter, with 800MHz of bandwidth.  While the device is functioning as a
downconverter no other measurements can be performed.

1 Self-Test z Brings up a dialog box to manually self-test SA44B and SA124B devices. The

dialog will explain the process of setting up the device for  self-test and will display the

results immediately after the test is performed.

BB60D UART Controls z See BB60D GPIO Controls for more information.

SP145 UART Controls z See SP145GPIO Controls for more information.

SM GPIO Controls z See SM GPIO Controls for more information.

Diagnostics z Brings up a dialog window with various temperature and power sensor

measurements depending on device. Also, for devices that have active cooling, provides fan

setpoint control.

Networked Speed Test 7 See Networked Speed Test for more information.

GPS Control Panel z See GPSfor more information.

1 SM Network Configuration Z See SM Network Address Configuration for more
information.

1 1/Q Recorder z Seel/Q Recorder for more information.

1 SCPI Logz See SCPI Logfor more information.

3.1.7 Help

I User Manual z Open the Spike user manual in the system default PDF reader.

1 Signal Hound Website z Open www.signalhound.com _in the system default web browser.

1 Support Forums z Open the signal hound support forum web page in the system default
web browser.

1 About Spike z Display version and product information

32THE CONTRO&E PANEL

= =4 -4 4

]

=

The control panels are a collection of interface elements for configuring the device and configuring the

measurement utilities of the software. Each control panel can be moved to accommodate a userAs
preference. The panels may be stacked vertically, dropped on top of each other (tabbed), or placed side

by side. This can be accomplished by dragging the panels viathe c ont r ol panel As title bar

Different measurement modes will show different control panels. These controls are described in more
detail in Analysis Modes .
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33THE TOOL BARS

The tool bar is located under the application menu. The toolbar is populated with commonly used

functionality and view related controls for the current software configuration.

share a set of controls while some measurements provide additional controls.

The shared functionality is described below.

f
il
1

Single z Request the software perform one more measurement before pausing.

Auto z Request that the software continuously perform measurements.

Recal z Recalibrate the device for any potential temperature drift. This button should be
pressed any time the software presents the  Perform Cal annunciator or when the user
believes a recent change in temperature is affecting the measurement accuracy. Most
measurement modes will auto recalibrate the device when a 2C temperature drift has been
measured.

Preset z Restores the software and hardware to its initial power  -on state by performing a
device master reset.

34APREFERENCES

The preferences menu can be found under

collection of settings to further configure the  Spike software.

=A =4 =4 A

Trace Width z Determines the overall width of the trace being drawn on the graticule.
Graticule Width  z Determines the width of the lines that make up the graticule.

Graticule Dotted 7 Set whether the non -border graticule lines are dotted or solid.
Display Line Width  z Determines the width of the display line being drawn on the
graticule.

Export Sweep Minimums  Z When this control is selected, the Export trace button will
export a CSV of the form (frequency (Hz), min amplitude, max amplitude) instead of the
normal form (frequency (Hz, max amplitude).

Export Scale z Select the frequency units to be used when exporting a trace.

Real Time Frame Rate z Set the update rate of the device and software when operating in
real-time mode. Higher frame rates improve the resolution of events but also require

higher PC performance. Can set values between 4 and 30 fps.  This setting affects the SA
and BB devices only.

Max Save File Size z Control the maximum size of a sweep recording.  The software will
stop recording when the max file size has been reached.  For 32-bit machines, 1GB is the
maximum possible file size. On 64 -bit machines, the max file size can be set to 128GB.
Include Control Panels in Image Z Toggles whether the control panels will appear along

with the graticule in screenshot functions

Auto Reconnect z Automatically attempt to reconnect  device after a forced disconnect.
Auto Reconnect Timeout 7 Duration of auto -reconnect attempt .

All measurement modes

Edit Menu4 Preferences.The preferences menu contains a
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1 Show No/Multiple Device Notifications Z Show modal alert on startup if there are either
no devices connected or multiple devices connected. If there are no devices connected,
then in order to run in demo mode this alert must be shown. If there are multiple devices,
then Spike will start in Idle mode, and the user must select a device to connect with File >
Connect.

1 Auto Recal z Automatically recalibrate the device when a 2C temperature drift has been
measured.

1 Colors z Control the color of various software features.

1 SCPI Enabled z When enabled, the Spike software will listen on the chosen IP port for an
incoming connection. If this selection is changed, the software must be restarted to take
effect.

1 IP Port z The port on which the Spike software listens for an incoming connection for SCPI
control over TCP/IP.

1 Lockout Dialog Enabled z Show a modal alert dialog to indicate that Spike is  being
operated remotely via SCPI commands.

1 Log Enabled z Timestamp and save to a log all i ncoming and outgoing SCPImessages.

1 Log Max Entries z The maximum number of total entries in the log.

1 Log Max Message Length z The maximum number of characters that a SCPI message in
the log may retain. Longer messages entering the log will be truncated to this length.

1 Log FIFO Mode z Drop the oldest messages w hen new messages are received or sent after
the log max entries has been exceeded , otherwise new messages will not be logged.

3.4.1 Language Selection

The Spike software offers multiple language choices for  most user-facing text and strings. The first time
the software is launched on a PC, Spike will attempt to determine the best translation based on locale.
Once loaded Spike will remember the last language used.

In the preference menu, a user can change the translation Spike uses. Simply select the language of
choice and press 3Applyj. Once applied, the software v
program launch , the selected lan guage will be loaded.

395THE STATUS BAR

The status bar run s across the bottom of the application. When the mouse enters the graticule the
status bar displays the frequency/time value for the x ~ -axis and the amplitude/frequency value for they -
axis. The status bar readings should not be used for precise measurements but is great for quick
estimations.

The status bar also displays information about the current device connected if there is one. The type of
device, temperature of the device, power supplied to the device, the device ser  ial number and firmware
version are displayed.
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36ANNUNCI ATOR LI ST

Annunciators are warnings and indicators providing useful information to the operator. Annunciators
are typically displayed in the upper left-hand corner of the graticule. Below is a list of all annunciators
and their meanings.

il

=

IF overload z This indicator appears when hard compression is present on the displayed
measurement . This annunciator will appear in the top center of the graticule and will

trigger the UNCAL indicator. This occurs when the input RF signal reaches the maximum
possible digital level. To fix this, decrease input signal amplitude, increase the reference
level, increase attenuation, or lower gain.

USB/UDP z This indicator appears when data loss occurred over USB  (for USB devices) or
the network (for 10GbE devices) . The data loss results in an incomplete or failed
measurement. The software will continue to attemptto  perform measurements in this
scenario until a successful measurement can be performed . If you see this message
regularly, this is an indication of potential PC problems, such as out of date drivers, faulty
USB hardware, or over -taxed system.

Perform Cal z This indicator appears when the device has deviated more than 2 °C since its
last temperature ca libration. The softwa re will automatically recalibrate the device in most
measurement modes. For some measurement modes such as| /Q streaming, the user can
determine when to recalibrate the device by pressing the Recalbutton on the user
interface.

Low voltage z This indicator appears when the device is not receiving enough voltage from
the USB 3.0 connection. The voltage value appears when this annunciator is present. The
device requires 4.4V. If this annunciator appears, it may indicate other problems. Contact
Signal Hound if you are unable to determine the source of this problem.

High temp z Specific to the SM series. When the FPGA internal temperature reaches 95C,
this warning is shown. The software should be closed, and the device allowed to cool off.
Span limited by preselector 7z Specific to the SM series. When the preselector is enabled
and the user configured span is limited by the bandwidth of the preselector filter, this

warning is displayed.

PLT z Indicates the path loss table is active.

RLO z Indicates the reference level offset is a non -zero value.

CPU Resources Exceeded z Indicates that the current measurement was unable to

properly finish due to either inadequate CPU resources or due to an interruption of the
system during the measurement. Many measurements for Signal Hound devices require
minimum processing requirements to complete real  -time tasks. If the processor is unable
to keep up with the required processing, you will see this warning. The measurement data
should be ignored.

Uncal z This indicator appears whenever any warning indicator is active to notify the user
that the device may not be meeting published specifications . This is also indicated in scalar
network analysis mode to denote that the store through calibration has not been

performed.

Swept Real Time Z Active when an SM series device is configured in real -time mode with a
span greater than 160MHz.
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4Anal ysi s Modes

The Spike software provides several analysis modes for your spectrum analyzer. Each mode and its
measurement capabilities are described below. Note that not all modes are available for all Signal Hound
spectrum analyzers.

41SWEPAINALYSI S

This mode of operation is the mode which is commonly associated with spectrum analyzers. Through

the software you will configure the device and request the device perform a single sweep across your
desired span. Spans larger than the devices instantaneous bandwidth is the result of acquiring multiple
IF patches and concate nating the results of the FFT processing on each of these IFs.

The processing performed on each IF patch is determined by the settings provided. Each time a trace is
returned, the device waits until the next trace request. For you, the software user, you can choose to
continuously retrieve traces or manually requestt  hem one at a time with the Single and Auto buttons
found on the Sweep Toolbar .

4.1.1 Sweep Settings Control Panel

The Sweep Settings control panel controls the sweep acquisition parameters for the device in standard
swept -analysis and real -time modes.

4.1.1.1 Frequency Controls

1 Center z Specify the center frequency of the sweep. If a change in center frequency causes
the start or stop frequencies to fall outside the range of operation, the span will be
reduced. Using the arrows changes the center frequency by  step amount.

1 Span z Specify the frequency difference between the start and stop frequencies centered
on the center frequency. A reduced span will be chosen if the new span causes the start or
stop frequencies to fall outside the range of operation. Use the arrows to change the span
using a 1/2/5/10 sequence.

1 Start/Stop z Specify the start and stop frequency of the device. Frequencies cannot be
chosen that are outside the range of operation of the active device.

1 Step z Specify the step size of the arrows on the center frequency control.

1 Full Span z This will change the start, stop, center, and span frequencies to select the
largest span possible.

1 Zero Span z Enter Zero-Span mode using the current center frequency

4.1.1.2 Amplitude Controls

1 RefLevel z Changing the reference level sets the power level of the top graticule line. The
units selected will change which units are displayed throughout the entire system. When
automatic gain and attenuation are set (default), measurements can be made up to the
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reference level. Use the arrows to change the reference level by the amount specified by
the Div setting.
Div z Specify the scale for the y -axis. It may be set to any positive value. The chosen value
represents the vertical height of one square on the graticule.

o Inlinear mode, the Div control is ignored, and the height of one square on the

graticule is 1/10 ™ of the reference level.

Atten z Sets the internal electronic attenuator. By default, the attenuation is set to
automatic. It is recommended to set the attenuation to automatic so that the device can
optimize fo dynamic range and compression.
Gain z Gain is used to control the input RF level. Higher gains increase RF levels. When gain
is set to automatic, the best gain is chosen based on reference level, optimizing for dynamic
range. Selecting a gain other than Auto may cause the signal to clip well below the
reference level, and should be done by experienced Signal Hound users only.
Preamp z If the device connected has an internal preamplifier, this setting can be used to
control its state.

4.1.1.3 Bandwidth Controls

il

RBW Shape z Select the RBW filter shape. See RBW Filter Shape for more information.
RBW z This controls the resolution bandwidth (RBW). For each span a range of RBWs may
be used. The RBW controls the FFT size and signal processing, similar to selecting the IF
band pass filters on an analog spectrum analyzer. The selectable bandwidths displayed
change depending on the RBW Shape selected.
0 RBWs are available in a 1-3-10 sequence. (e.g. 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz,
Y) when using the arrow keys.
VBW z This controls the Video Bandwidth (VBW). After the signal has been passed through
the RBW filter, it is converted to an amplitude. This amplitude is then filtered by the Video
Bandwidth filter. When VBW is set equal to RBW, no VBW filtering is performed.
o All RBW choices are available as Video Bandwidths, with the constraint that VBW
must be less than or equal to RBW.
o0 In Real-Time mode VBW is not selectable.
Auto RBW z Having auto selected will choose reasonable and fast RBWSs relative to the
span. When changing span, it is recommended to have this enabled along with Auto VBW.
Auto VBW z When enabled, VBW will equal RBW.

4.1.1.4 Acquisition Controls

il

Video Units z In the system, unprocessed amplitude data may be represented as voltage,
linear power, or logarithmic power. Select linear power for RMS power measurements.
Logarithmic power is closest to a traditional spectrum analyzer in log scale.

Detector z The detector specifies how amplitudes in each bin are calculated. Each
frequency bin in a sweep is the result of several FFTs depending on RBW/VBW/SwpTime.
The results of the FFTs are then either averaged or min/maxed based on the choice of
detector. Choose min/max to show the range between the min and max value. When
min/max is selected, markers are placed on the max values. To place markers on the min
values, select min detector.
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1 Sweep Time

0 For SA series devices, the sweep time value is ignored.

o For BB and SM series devices, sweep time is used to suggest how long the spectrum
analyzer should acquire data for the configured sweep. The actual sweep time may
be significantly different from the time requested, depending on RBW, VBW, and
span settings, as well as hardware limitations.

1 Sweep Interval z For all devices, the device will sweep at intervals of no more than the
configured sweep interval. For example, a sweep interval will cause the device to sweep at
most once per second.

4.1.2 Measurements Control Panel

The Measurements control panel allows the user to configure the spectrum related measurements. This
control panel is visible while the software is in standard swept analysis and real -time operating modes.

4.1.2.1 Trace Controls

The software offers up to six configurable traces. All six traces can be customized and controlled through
the measurements control panel. When the software first launches only trace one is visible with a type of
Clear & Write.

9 Trace z Select a trace. The trace controls will populate with the new selected trace. All
future actions will affect this trace.

1 Type z The type control determines the behavior of the trace over a series of acquisitions.

o Off z Disables the current trace.

o Clear & Write z Continuously displays successive sweeps updating the trace fully
for each sweep.

0 Max Hold z For each sweep collected only the maximum trace points are retained
and displayed.

o Min Hold z For each sweep collected only the minimum trace points are retained
and displayed.

o Min/Max Hold z For each sweep collected, the minimum and maximum points are
retained and displayed.

0 Average z Averages successive sweeps. The number of sweeps to average together
is determined by the Avg Countsetting.

1 Avg Count z Change how many sweeps are averaged together when a trace type of
average is selected.

0 The current count of averaged sweeps is displayed on the line below when a trace
type of average is selected.

1 Color z Change the color of the selected trace. The trace colors selected are saved when
the software is closed and restored the next time the software is launched. They are also
configurable in Preferences > Colors.

1 Copy To z Copies the contents of the currently selected trace to a different trace. The
contents of the destination trace of overwritten. If the destination trace type is off the trace
type is set to clear and write. The destination trace is set to, update=off, and display=on.
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1 Update z If update is not checked, the selected trace remains visible but no longer updates
itself for each device sweep.

1 Hidden zIf checked, the selected trace will

Clear z Reset the contents of the selected trace.

1 Export z Save the contents of the selected trace to a CSV file. A file name must be chosen
before the file is saved. The CSV file stores (Frequency, Max Amplitude) pairs. Frequency is
in Hz, Min/Max are in dBm/mV depending on whether logarithmic or linear units are
selected.

=

4.1.2.2 Marker Controls

The software allows for six configurable markers. All six markers are configurable through the
measurements control panel.

1 Marker Zz Select a marker. All marker actions taken will affect the current selected marker.

1 Type z Specify the marker measurement type. For normal and delta marker readings,
select Normal ; for noise measurements, select Noise ; for channel power at marker, select
Channel Power; for N dB band, select N dB.

1 Place On z Select which trace the selected marker will be placed on. If the trace selected
here is not active when a marker is placed, the next active trace will be used.

1 Update z When Update is ON, the markers amplitude updates each sweep. When OFF, the
markers amplitude does not update unless moved.

1 Active z Active determines whether the selected marker is visible. This is the main control
for disabling a marker.

1 Pk Tracking z When enabled, the selected marker will be placed on the peak signal
amplitude at each trace update.

1 Pk Threshold z Specify the minimum amplitude required for a signal to be considered as a
peak for the peak left/right buttons.

1 Pk Excurs. z Specify how far the amplitude needs to fall around a peak to be considered a
peak for the peak left/right buttons.

1 Ch Power Width (Only visible for Channel Power marker typg z Specify the bandwidth of the
channel power measurement.

1 N dB Offset (Only visible for N dB marker type)z Specify the offset used to determin e the N
dB band.

1 Set Freq z Manually place the marker on the selected trace at the selected frequency.
Enable the marker if it is currently disabled. The marker frequency will be rounded to the
closest available frequency bin.

1 Peak Search z This will place the selected marker on the highest amplitude signal on the
trace specified by Place On If the selected trace is Off, then the first enabled trace is used.

1 Delta z places a reference marker where the marker currently resides. Once placed,
measurements are made relative to the position of the reference point.

1 To Center Freq z changes the center frequency to the frequency location of the selected
marker.

1 To Ref Level z changes the reference level to the amplitude of the active marker.

1 Peak Left zIf the selected marker is active, move the marker to the next peak on the left.
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1 Peak Right z If the selected marker is active, move the marker to the next peak on the
right.

1 Min Peak zIf the selected marker is active, move the marker to the lowest amplitude
signal.

1 Next Peak z If the selected marker is active, move the marker to the next highest peak.

1 Disable All z Disables all markers.

For peak left/right /next, peaks are defined by a group of frequency bins 1 standard deviation above the
mean amplitude of the sweep.

4.1.2.3 Occupied Bandwidth

1 Enabled z When enabled, occupied bandwidth measurements will become active on the
screen.

1 Target z Select which trace the occupied power measurement is performed on.

1 % Power z Percent power allows the percentage of the integrated power of the occupied
bandwidth measurement to be adjusted.

4.1.2.4Trace Math Controls

All controls related to the trace math capability in Spike. For more information see Trace Math.

Enabled z Turns on/off trace math.

Opl z Set the first trace math operand.

Op2 z Set the second trace math operand.

Result z Set the trace math result trace (destination).

Operation 7z Select the trace math operation.

Offset z Set the trace math offset. Only applies to certain operations.

=A =4 =4 4 -4 A

4.1.2.5Display Line Controls

The display line is a configurable visual only reference line shown on the graticule for sweep and real
time modes. The line is always drawn at a singley -amplitude across the entire graticule regardless of plot
scale.

1 Enabled z Turns on/off the display line.
1 Level z Setthe y position of the display line.

4.1.3 Channel PowerControl Panel

See Channel Power for more information about  taking channel power measurements

4.1.4 Intermodulation Distortion Control Panel

See Intermodulation Distortion for more information about taking intermodulation distortion
measurements.
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4.1.5 Sweep Recording Control Panel

See Sweep Record and Playback for more information about sweep recording.

4.1.6 Sweep Toolbar

The sweep controls are visible when the device is operating in the normal sweep and real -time
measurement modes.

1 Spectrogram Zz Enables the spectrogram display. See Spectrogram.
1 Persistence z Enables/disables the persistence display. See Persistence.
1 Intensity Zz Controls the intensity of the persistence display.

4.1.7 Sweep Plot

The plot displayed in both sweep and real -time measurement mode has several of the same zoom
capabilies of the plots throughout the application. See Zoom and Axis Manipulation  for more
information.

The sweep plot is returned to auto scale when the measurement configuration changes. This can be due
to the user changing a measurement parameter or loading a preset.

4.1.8 Peak Table

The peak table is a feature, in addition to markers, which allow the user to measure the absolute and

relative amplitudes and frequencies of several signals present in spectrum at once. The peak table is

available in sweep and real -time measurement modes. The peak table displays upto 99 peaks sorted by
frequency or amplitude, which exceed the wuserAs peak
excursion settings operate similarly to the ones available for markers (see Measurements Control Panel ).
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Figure 3: Peak table measuring the harmonics of a 10MHz input CW signal.

42REALI ME SPECTRUM ANALYSI

All Signal Hound spectrum analyzers can operate as real-time spectrum analyzers. Real -time spectrum
analysis can be performed by selecting Analysis Mode-> Real Timein the main file menu. When the device
is in real -time analysis mode, the bandwidth is limited to the real  -time bandwidth, which is different for
each Signal Hound device.

Analyzing signals in real -time mode is critical for characterizing short duration spectral events, such as
spurious emissions or for interference hunting. Real -time analysis is also g reat for monitoring spread
spectrum signals and observing frequency hopping communications channels.

These types of applications are possible because real -time spectrum analysis guarantees 100%
probability of intercept for signals of a specific duration. That duration is dependent on the Signal Hound
spectrum analyzer and the resolution bandwidth. Any signal that exceeds that duration is guaranteed to
be captured and displayed by the Spike software.

When in real -time mode, a special persistence display is shown. A screen shot of the software in real -
time mode is shown below.
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Figure 4: SA44B analyzing an FM radio station in real -time spectrum analysis mode. The persistence display is shown on the bottom half of the

applicationand a2 -dimensional waterfall plot is shown on top.

The persistence display shows a three -dimensional view of the si gnal density in the given span, where
the X and Y axis still show amplitude over frequency, while the color of the plot is the density of the
spectrum a t any given point. As the spectrum density increases at a given point, the color of the plot will
change from blue to green to red. The Signal Hound spectrum analyzers  can create these plots from
thousands to over a million traces worth of data per second to create these complex displays (depends

on RBW). The persistence display is the accumulation of roughly 2/3 ™ of a second of real -time data

acquisition.
4.2.1 Control Panek
Real-time spectrum analysis shares controls panels with standard spectrum analysis. See Swept Analysis

Mode for more information.
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Zero span analysis allows a user to view and analyze complex signals in the time domain. The application
can demodulate AM, FM, and PM modulation schemes, and display the results through multiple
configurable plots. A user can enter zero span mode by using the  Analysis Modedrop down file menu, or
by pressing the zero-span button on the Sweep Settingontrol panel. Below is an image of the software
operating in Zero -Span mode.
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Figure 5: Triggering and measuring a pulsed waveform in zero -span mode.

The control panel contains inputs for controlling the capture settings of the device as well as specifying
trigger conditions for the zero span sweeps. Available triggers are video and external. Video triggers
begin the sweep only after a signal exceeds the amplitude specified in the Video Triggerinput. When
external triggering is selected, acquisition occurs when a trigger is detected on the spectrum analyzer
trigger input port.

The control panel also contains a section to define the measurement interval, a subset of the zero-span
capture that will be visible for measurement in the various plots. The Time Overview plot shows the
interval in relation to the whole capture and provides an interface to control the same parameters
graphically.

Zero-Span mode has the capability to record and playback | /Q waveforms using the record and playback
control panels. For an in -depth discussion of | /Q record and playback see Zero-Span Recordings.

The application window is split into multiple view s and provides a control panel for controlling zero span
acquisitions . Zero span mode currently offers ten unique plots.

4.3.1 Zero-Span Settings Control Panel
4.3.1.1 Capture Settings

1 Input Pwr Zz Expected input power of the signal. Input power controls the reference level
and the gain and attenuation. It is suggested to keep gain and attenuation set to Auto so
the software can best choose them based on the  Input Pwr.
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Center z Specifies the tuned center frequency of the  capture, or in another way, the OHz
frequency of the I/Q data capture.

Step z Controls how much the center frequency shifts when pressing the center frequency
arrow keys or using the up/down arrow keys on your keyboard when the center frequency
text is highlighted.

Decimation z Controls the overall decimation of the I/Q data capture. For example, a
decimation of 2 divides the analyzer sample rate by 2. Increasing decimation rate  increases
the possible capture time of the software but decreases the time resolution of each

capture.

Sample Rate z Displays the sample rate of the current visible I/Q data capture. This

number is equal to the device sample rate divided by the decimation value.

IF BW z (Intermediate Frequency Bandwidth) Controls the bandwidth of the passband filter
applied to the | /Q data stream. The bandwidth cannot exceed the Nyquist frequency of the
I/Q data stream.

Auto IFBW 7z When set to Auto, the IF Bandwidth passes the entire bandwidth of the 1/Q
data capture.

Swp Time z (Sweep Time) Controls the length of the zero -span data capture. The length is
relative to the sample rate selected by decimation. Sweep times are clamped when the
resulting capture contains less than 20 samples, and at the upper end, when the resulting
capture contains more than 65536 samples.

4.3.1.2 Trigger Settings

il

Trigger Type Zz Select a trigger type for the data capture. Possible trigger types are
immediate, video, external, and frequency mask trigger.

o0 Immediate trigger causes an acquisition immediately.

o Video trigger triggers an acquisition once the sample amplitude crosses the user
specified trigger level.

o External trigger triggers an acquisition when a signal event is detected on the
external trigger input port on the spectrum analyzers. Not all Signal Hound
spectrum analyzers have access to this trigger type.

o Frequency mask trigger , see Frequency Mask Triggering for more information.
Trigger Edge z Select whether to trigger on a rising or falling edge. Applies to both external
and video triggers.

Video Trigger z Select the amplitude for the video trigger to trigger on. This value is

ignored if video triggering is not selected.

Trigger Position z When a video or external trigger is selected, trigger position determines
what percentage of samples of the sweep are displayed before the trigger. For example, in

a 100-point sweep with a 10% trigger position, the sweep will display the 10 points before

the trigger occurrence, and the first 90 points after the trigger.

Edit FMT z Open the frequency mask trigger editor dialog. See  Frequency Mask Triggering
for more information.
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4.3.1.3 Measurement Interval Settings

The measurement interval settings menu in zero  -span controls the measurement interval, or subset of
the full capture, displayed by all the plots except Time Overview and Waterfall .

il

Auto Interval z When auto interval is enabled, the measurement interval is the entire
capture.

Interval Offset 7 The time into the capture for the measurement interval to start.
Interval Length 7z The length of the measurement interval .

4.3.1.4FFT Settings

The FFTsettings menu in zero -span controls the FFT parameters for the spectrum  and waterfall plots,

and

the waterfall As spectrum view

RBW z The desired RBW for the spectrum plot. Lower RBWs increase the required FFT
window length. If the FFT window length is not long enough to achieve the desired RBW,
the spectrum window will show a warning and the user will need to either increase RBW or
increase the FFT Window length or overall capture size to display the spectrum plot.

Auto Overlap z When auto overlap is enabled, an overlap percentage is chosen to produce
the maximum number of FFTs up to Max FFTSs.

Overlap % - The percentage of overlap between FFTs.

Max FFTs z The maximum number of FFTs. Computation will stop when this number is
reached, even if only a portion of the capture has been covered.

Step Length z The length of time from the start of one FFT to the  start of the next.

4.3.2 Record / Playback ¥ Q Control Panels

See Zero-Span Recordings.

4.3.3 Frequency Mask Triggering

Frequency mask triggering (FMT) is available in zero -span measurement mode. FMT works by taking
overlapping FFTs on the input I/Q data and checking each FFT result against a user defined frequency
mask. When the FFT results exceed the user defined mask, the software triggers the acquisition starting
at the beginning of the FFT that exceeded the mask. The FFT size is based on the current RBW with an
overlap rate of 50 %. The flat-top window is used for all spectrum processing in zero  -span mode. The
frequency mask can be configured using the FMT editor.
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Figure 6: FMT editor

The editor mirrors the standard zero -span spectrum plot as a guide for mask building. Using the editor
buttons, you can add or remove mask points, create a mask using the spectrum plot as a baseline, apply
frequency and amplitude offsets, and import/export existing masks for future use. Additionally, each
point in the mask can be dragged on the spectrum plot using the left mouse button for quick mask
building. When finished editing, select OK on the dialog and the mask is updated. Note: The frequency
mask is not updated with the new values until you have selected OK on the dialog.

4.3.4 Zero Span Toolbar

These controls are available in zero -span measurement mode.

1 Add Measurement z Add a new measurement plot to the view area.

1 Auto Fit z When Auto Fit is selected the visible views will be auto scaled to fit the available
application space. Disabling Auto Fit allows a user to scale and move the views into a
custom configuration without the software interfering.

1 Reset View zZ Resets the view area to the default configuration.

4.3.5 Zero-Span Plots

All plots in zero -span follow the basic plot interface in Spike.
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4.3.5.1 Time Overview
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Figure 7: Time Overview plot with the measurement interval set to encompass the triggered pulse.

Shows and allows adjustment of the measurement interval in relation to the whole capture . The
measurement interval is the portion of the capture that is displayed by every other plot , except for the
Waterfall plot, which shows all computed FFTs across the capture .

The measurement interval is represented by the unshaded region. Adjust the interval by dragging it or
dragging its start and end points.
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4.3.5.2 AM vs Time
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Figure 8: AM vs Time plot on triggered waveform.
Shows the AM waveform over time . Can choose between log (dBm) or linear (mV) y -axis units.
When triggering is enabled, a vertical gray bar appears at the trigger location.

When the spectrum acquisition settings are set to manual, a gray shaded region covers the FFT region
selected.

You can export the I/Q values of the acquisition by right clicking and selecting  Export I/Q (.csv)in the
context menu.

4.3.5.3FM vs Time

Plots the waveform as frequency vs time.

4.3.5.4PM vs Time

Plots the waveform as phase vs time. Can choose between radians or degrees as they  -axis units.
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4.3.5.51/Q Vs Time
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Figure 9: Pulsed CW

Plots the individual | and Q channels as amplitude in mV  vstime.

4.3.5.61/Q Polar Plot

Plots the 1/Q values as mV on the cartesian plane. The plot scale is set to the selected reference level of
the acquisition.
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4.3.5.7 Spectrum Plot
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Figure 10: FM signal with max hold.

Shows the frequency spectrum of the part of the zero-span capture defined by the measurement
interval . The plot shows the amplitude over frequency of the waveform signal.

Under FFT Settings in the control panel, RBW is selectable up to the maximum number of points in the
sweep. A flattop window is used with zero -padding to achieve selected RBWs. The FFTs maxheld to form
this plot must all begin and end within the measurement interval. Thus, the interval must be at least the

size of one FFT for the plot to have data. If th e selected RBW is not able to be met with the measurement
interval portion of the acquisition size, a warning message is shown with the length of time required to
meet the RBW.
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4.3.5.8 CCDF Plot
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Figure 11: Comparing synthetic noise signal to a Gaussian reference and ideal test signal.

The Complementary Cumulative Distribution  Function (CCDF) plot shows how often the signal is above
the average signal power. The x -axis of the plot runs from 0dB above the signal mean to a user selected
reference level. The y -axis is the percentage of time the signal appears above a specific a given
amplitude.

The plot can be configured to operate on  a single 1/Q capture or a series of | /Q captures, by selecting the

capture mode. When the capture mode is set to continuous, the capture time control sets the
continuous capture buffer size. New samples are shifted into this buffer and the oldest samples are
shifted out.

A Gaussian reference curve can be plotted which represents the ideal Gaussian distribution. A user
stored reference waveform can be stored by pressing the  Store Refbutton. This stores the active user
trace in memory. The reference waveform is stored until the ~ Store Refbutton is pressed again.
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4.3.5.9 Waterfall Plot
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Figure 12: Measuring deviation of FM signal using reference marker, with a spectrum view of peak.

Shows the frequency spectrum of the signal over time. When an FFT sweep is selected with the marker, it
is shown in the Waterfall Spectrum View above. The Spectrum View can be enabled and disabled from
Preferences in the context menu.

This plot is functionally the same as the Spectogram .
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4.3.5.10 Channel Power Plot
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Figure 13: Measuring main and adjacent channels of an FM signal in Zero SpanAs Chal

Configures and measures the channel power of a main channel and an optional adjacent channel,
consisting of a lower and upper component.

The plot is created by averaging FFTs across the measurement interval and taking channel power
measurements on the resulting spectrum.  FFTs default to 50% overlap but spread out if required to keep
the number of FFTs at the configured maximum with  in the measurement interval.

The configuration dialog is accessed through the context menu. Use it to set the main channel width,
enable the adjacent channel and set its width and offset,  set the maximum number of FFTs , and reset to
the default configuration . Widths and offsets default to ¥4 of the sample rate, with 100 max FFTs.

IN Channel Power Configuration ? st

Channel Width 2.000000 MHz

Adjacent Channel Enabled
Adjacent Channel Offset 1.500000 MHz
Adjacent Channel Width 1.000000 MHz

Maximum Mumber of FFTs 100

Resetto Defaulis

Figure 14: Configuration dialog for the Zero Span Channel Power plot.
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4.3.6 Zero-Span Recordings

WARNING Zero-Span recording can consume a large amount of space on your hard drive in a short
amount of time. Caution must be exercised, particularly if you are storing waveforms on your Windows
disk drive. See I/Q Capture: Precautionsfor more information.

In Zero-Span mode, a user can save and playback a short duration | /Q waveform. Waveforms are
recorded in a binary format, using an XML description file. The full file format is described below.

For long term I/Q recording see  1/Q Recorder .

4.3.6.1 Recording

I/Q captures are performed using the Record | /Q control panel in zero -span mode. This control panel
allows you to change the capture settings of the I  /Q data. The settings are described below.

9 Save Directory z The default directory for the I /Q waveform files to be stored.

1 File Prefix z Applies a file name prefix to all files saved. Useful for creating identifiable file names.
1 Capture Size z Specify the minimum capture length for a single file.

1 Max Number of Files z Specify the number of waveforms to record.

Acquisitions begin by pressing the Start button located on the Record | /Q control panel. If the trigger
type is set to No Trigger acquisitions begin immediately. If either  External Trigger or Video Triggerare
selected, the software will wait until a trigger occurs before starting acquisition. When the number of files

to save is greater than 1, and a trigger is active, each file will require a trigger to begin acquisition.

The Spike software plots do not update during acquisition, but several statistics show you the status of
the acquisition and the current capacity remaining on the selected disk drive.

4.3.6.2 Playback

A file recorded through the Record | /Q control panel can be viewed in the software using the  Playback
I/Q control panel.

Start waveform playback by pressing the Open Filebutton and selecting the XML description file for the
capture you are interested in viewing. Playback should begin immediately.
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Figure 15: Playback | /Q control panel interface during waveform playback.
Several tools exist for accelerating measurements during | /Q playback.

I The I/Q scroll bar provides a preview trace for the full | /Q capture and a selectable region to
quickly scroll through the entire waveform capture.

1 The step size control specifies the number of samples to advance each time the view is updated.
The step size control is only applicable when no triggering is active.

I The playback rate controls the speed at which the Spike software is updated when loading
waveforms from the | /Q file.

1 The Single/Autobuttons can be used to step through the capture manually.

1 Enabling Video Triggerwill force the Spike software to search the capture for a trigger before
updating the plots. If no trigger is found, the capture will stop at the end of the file.

4.3.6.3 Using the I/Q Playback Control Panel to Analyze a Recording in
Spike

To begin playback, press the Open Filebutton. This prompts you to select the XML file of the recording
you wish to analyze. Only one file may be open at a time.

If Spike can open the file, you should see the playback scroll bar populated with the | /Q preview trace
and the Playing message found below the scroll bar.

To play through a file normally, ensure the  Playing message is displayed and the Auto button is pressed
in the toolbar and No Triggeris selected. You should see the view window in the scroll bar slide to the
right as the contents of the file are updated in the plots.

At any time, you can press the Singlebutton in the toolbar to pause the playback and single step through
the file.
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You can also slide the view window within the scroll bar to quickly move anywhere in the file. By doing
this you will cause the playback to be Paused and must press the Play button for the playback to
continue.

To video trigger on the contents of the file, ensure your video trigger is properly configured, press the
Single button on the tool bar, ensure the file is not currently paused by pressing the play button. Then
pressing Singleshould align the next capture on the next video trigger found. If no trigger is found in the
remaining contents of the file, the plot view moves to the end of the file.

For any mode of playback, the playback toolbar must display the Playing message or else the software
will not update the waveform. If you see the  Playing message and the software still is not updating the
on-screen waveform, ensure you are currently not in single trigger mode.

Looking for a trigger within a very large file may cause the software to delay several seconds or more.
Use the scrollbar to quickly navigate to the region of interest or capture smaller files to reduce this delay.

4.3.6.41/Q File Format

Each I/Q capture is saved as two files, an XML description file, and I/Q data binary file.

The XML file contains the acquisition settings and scale factors necessary to reconstruct the original | Q
waveform. The XML elements are described below.

DeviceType z Product name of the analyzer used in the acquisition.

SerialNumber z Serial number of the device used in acquisition.

DataType z Should be Complex Shortindicating the binary format of the binary | /Q file.

ReferencelLevel z The reference level, in dBm, set in the Spike software for the acquisition.

SampleRate z Sample rate in Hz, of the | /Q waveform acquisition.

Decimation z Power of two integer value representing the decimation rate of the | /Q waveform

from the full sample rate of the analyzer. (40MS/s for the BB60C/D and 486111kS/s for the

SA44/124)

IFBandwidth z Cutoff frequency of the | /Q bandpass filter.

ScaleFactor z Used to scale the | /Q data from full scale to mW.

1 IQFileName z Full file path of the | /Q binary file saved by the Spike software. If you move the
waveform files into another directory on your system, you must update this value to reflect the
new location of the binary file. If you do not, the Spike software will be unable to playback the
requested waveform.

1 EpochNanos z Nanoseconds elapsed since January 1, 1970. Often referred to as Unix time, Unix
epoch, or Unix timestamp. The timestamp references the first sample in the | /Q waveform
acquisition.

1 SampleCount z Number of | /Q values stored in the | /Q binary file.

1 PreviewTrace z Values used to create the waveform trace on the | /Q playback scrollbar. The

values are created using a max hold decimation algorithm on the full|  /Q waveform capture.

=A =4 =4 4 A 4

= =4

The binary file contains SampleCount signed 16-bit 1/Q values. The binary file has little -endian byte
ordering. Samples are stored in sequential order as

I, Qu, b, QY n, @
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The values are stored as full scale, ranging from -32768 to +32767 representing floating point values
between -1.0 and 1.0. To recover the original values, perform the following  steps.

1)
2)

3)
4)

Read in the binary file to signed 16 -bit complex values.

Convert the full scale 16 -bit | and Q integer values into floating point values in the range of -1.0to
+1.0.

Multiply each | and Q value by the inverse of the scale factor in the XML file.

The I/Q samples should now be scaled to mW, where | 2+ Q?=mW.

4.3.6.5 Precautions

Precautions must be taken when performing |  /Q captures to ensure your existing data does not become
corrupted and your | /Q waveforms are captured without error. Below is a list of recommendations and
precautions when using the | /Q record capabilities of the Spike software.

1)

2)

3)

4)

Store waveforms to an external hard drive and not the operating system (OS) hard drive. If your
OS hard drive approaches 100% capacity, you will run into issues which will prevent your OS
from operating properly. If you absolutely must store |  /Q waveforms on the same drive as your
OS, keep 20% of the disk free. (Windows suggests 15%)

Calculate the expected capture size beforehand using this simple formula.
YQE® ON 0 dWRQIYOA N a QWO AN 0061 RYRE Q
For example, a 5 second capture with the BB60C at the full sample rate is
T zvzt Yoo

Ensure your hard drive write speed exceeds the acquisition speed of the analyzer. For many
sample rates on BB and SM series devices, standard hard drive write speeds will be insufficient

to sustain long term captures. This will create gaps in the data which will affect the quality of
your measurements. A simple calculation of the record speed is

Ol QYRGB O NI QO E & WD T 0

It is expected the hard drive write speed exceeds this value by a reasonable margin. For some of
the highest BB and SM series sample rates, a combination of solid-state drives and/or RAID
configuration will be necessary.

Ideally, an operator should be present at the software and monitoring the acquisition status. In

the use case where you are capturing several triggered events over a  extended time interval,
consider performing test runs on known signals to ensure your acquisitions settings are correct
before committing to a long acquisition process.

44HARMONI C ANALYSI S

The harmonic measurement mode provides the ability to measure up to 10 harmonics of a specified
carrier frequency. Each harmonic measurement consists of a sweep at the fundamental and all
harmonic frequencies. The span, RBW, and VBW can be controlled. All harmonic sweeps are plotted
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sequentially, and the amplitudes are reported as dBc.  Total harmonic distortion is reported in the upper
right -hand corner of the spectrum plot.
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Figure 16: Carrier frequency at 1IMHz and 9 harmonics.

4.4.1 Measurement Procedure

The first sweep is performed centered at the selected  Center Freq If peak tracking is enabled, the center
frequency measured at is the frequency of the previously measured fundamental. The frequency and
amplitude of the fundamental is measured. The amplitude is measured using either a peak search or
channel power, depending on the Meas Typeselection. When channel power is selected, the frequency is
measured using the center of the 90% occupied bandwidth.

All subsequent harmonics are measured at multiples of the measured fundamental frequency. The
amplitudes are measured in the same way and stored as dBc.

The spectrum plot and harmonic list are updated as the harmonic measurements are performed.
Measuring and plotting all harmonics is considered a single measurement.

4.4.2 Harmonic Controls

1 Center Freq z The center frequency of the fundamental measurement.

Step z Controls the frequency step of the arrows on the  Center Freqcontrol.

Span z The measurement span used at each harmonic.

RBW z The measurement RBW used at each harmonic.

VBW 7z The measurement VBW used at each harmonic.

Input Level z The maximum expected input level. It is recommended to set this value to 5
dB above the maximum expected input level.

=A =4 =4 -4 4
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Disp Ref z The displayed reference level of the spectrum plot.

Div z Vertical spectrum plot division height.

Harm Count z Number of harmonics to measure and plot.

Meas Type z Select the measurement type at each harmonic. When peak is selected, a
peak search is performed to find the frequency and amplitude of each harmonic. When
channel power is selected, a channel power measurement is used to find the amplitude
and occupied bandwidth measurement is used to find the frequency of each harmonic.

1 Trace Type Zz Select the trace behavior.

1 Pk Tracking z When enabled, the fundamental frequency is measured at the previously
measured fundamental frequency. When any setting is changed, the tracking center
frequency is reset to the selected Center Freq.

=A =4 =4 =4

45SCALAR NETWORXI &ANA

If a BB or SA-series spectrum analyzer and tracking generator are both connected to the PC, select
Analysis Mode > Scalar Network Analysis in the file menu . Scalar network analysis is used to measure the
insertion loss of a device such as a filter, attenuator, or amplifier across a range of frequencies. This
mode, when used with a directional coupler,  can also measure return loss.
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Figure 17 The SA44B and TG44A sweeping a passive bandpass filter.

To learn more about scalar network analysis and how the Signal Hound devices perform this task, please
refer to the Signal Hound Tracking Generator user manual.
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Ensure the TG sync port on the tracking generator is connected to the Sync Out port on the SA series
spectrum analyzer.

4.5.1 Scalar Network Analysis Control Panel
4.5.1.1 Tracking Generator Settings

1 Sweep Type zZ Specify whether an active or passive device is being swept. This will affect
the attenuation and gain used during the sweep. Failing to properly set this value may
result in reduced dynamic range or IF overload.

1 Sweep Size 7 Specify a suggested sweep size. The final sweep size is affected by this
suggestion as well as hardware limitations.

1 High Range z If high range is selected, the software will optimize the sweep for dynamic
range when a 20dB pad store through is performed. Sweep speed will increase when
unselected at a penalty of lower dynamic range.

9 Store Thru Zz Press this button to normalize the sweep on the next acquired sweep. This
may be re -pressed in the event a poor normalization occurred.

9 Store 20dB Pad z Perform a normalization when a 20dB pad is inserted in the RF path.
Should only be performed after a normal 3Store Th

4.5.1.2 Frequency Settings

1 Center z Specify the center frequency of the sweep. If a change in center frequency causes
the start or stop frequencies to fall outside the range of operation, the span will be
reduced. Using the arrows changes the center frequency by  step amount.

1 Span z Specify the frequency difference between the start and stop frequencies centered
on the center frequency. A reduced span will be chosen if the new span causes the start or
stop frequencies to fall outside the range of operation. Use the arrows to change the span
using a 1/2/5/10 sequence.

1 Start/Stop z Specify the start and stop frequency of the device. Frequencies cannot be
chosen that are outside the range of operation of the active device.

1 Step z Specify the step size of the arrows on the center frequency control.

4.5.1.3 Amplitude Settings

1 Plot VSWR z Plot the return loss as VSWR.

1 Ref Level z Specify the displayed reference level of the plot. Changing this value causes the
display to update immediately and does not affect the calibration status of the
measurement. Specified as dB or SWR depending on whether  Plot VSWRs selected.

1 Div z Specify the vertical plot divisions. When plotting VSWR, the graticule ranges from 1.0
at the bottom of the plot, to 1.0 + 10 * div at the top. When plotting on a log scale the
graticule will range from Ref Levekt the top of the plot and Ref Levelkz 10*div at the bottom
of the plot.
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4.5.2 Measurements Control Panel

See Measurements Control Panel _in Swept Analysis mode.

4.5.3 Configuring Scalar Network AnalyzerSweeps

The controls for Frequency, Amplitude, and  Tracking Generator are used to configure sweep s, as follows:

1 Use the Frequency controls to configure the desired center frequency and span
o For most devices, a start frequency of >250 kHz and a span of >100 kHz is
recommended. This maximizes dynamic range, sweep speed, and accuracy.
0 (SA44/SA124 only) For crystals or other very high Q circuits with  a bandwidth of 50
Hz to 10 kHz, select a span of 100 kHz or less. A slower narrow -band mode will be
automatically selected. In this mode, a 100-point sweep takes about 7 seconds, but
the sweep updates at each point.
1 Use the Amplitude controls to set the Reference Level, a good starting value is +10 dB.
1 Using the Tracking Generator Controls:
o0 Selectthe desired sweep size. A 100-point sweep is a good starting point.
o If measuring an amplifier, select Active Device
0 Leave High Range checked unless faster sweeps are needed at the expense of
dynamic range.
o If accurate measurements are needed below -45 dB, use the default settings of
Passive Device and High Range.

4.5.4 Performing Sweeps

Before accurate measurements can be made, the software must establish a baseline, something to call 0
dB insertion loss. In the Spike software, this is accomplished by clicking  Store Thru .

1. Connect the tracking generator RF output to the spectrum analyzer RF input. This can be
accomplished using the included SMA to SMA adapter, or anything else  the user wants the
software to establish as the 0-dB reference (e.g. the 0-dB settin g on a step attenuator, or a 20 dB
attenuator in an amplifier test setup).

2. Click Store Thru and wait for the sweep to be completed . The sweep should be normalized at 0
dB when this process is completed . At this point, readings from 0 -dB to approximately -45 dB are
calibrated.

3. (Optional) If accurate measurements are needed below -45 dB, insert a fixed SMA attenuator,
and then click Store 20 dB Pad . The actual attenuation value does not matter, but it must
attenuate the signal from the TG by at least 16 dB and not more than 32 dB. This corrects for any
offsets between the high range and low range sweeps, giving accurate measurements down to
the noise floor.
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4. |Insert the device under test (DUT) between the tracking generator and the spectrum analyzer
and take measurements . All traces and markers are accessible during the network analyzer
sweeps.

Note: Changing the sweep settings (frequency, amplitude, etc.) will require repeating steps 1 -4.

4.5.4.1 Improving Accuracy

One shortcoming of the Signal Hound tracking generators is poor VSWR / return loss performance.
However, this can be e asily overcome by adding good 3 dB or 6 dB pads (fixed SMA attenuators) to the
output of the tracking generator and / or the input of t he spectrum analyzer. A good 6 dB pad will
impr ove return loss by nominally 12 dB to >20dB and should enable accurate measurements. These
may be included when sweeping the "thru," effectively nulling them out. This will decrease the overall
dynamic range.

4.5.4.2 Testing High Gain Amplifiers

When measuring an amplifier  that will have a gain of 20 to 40 dB, the use of a 20-dB pad is required.

Insert the 20dB pad before the Store Thru and leave the pad on either the SA or TG when connecting to

the amplifier. Fo r amplifiers with more than +20 dBm maximum output, the pad should go on the

output of the amplifier. If an amplifier cannot safely handle -5 dBm, place the pad on
input.

4.5.5 Measuring Return Loss

A directional coupler  of appropriate frequency range (sold separately) may be usedtom  ake return loss

measurements.
f Connectthet racki ng generator to the directional coupl
1 Connect the spectrum analyzer to the directional couplers "COUPLED" port.
1 Use the "IN" port as the test port. Leave it open (reflecting 100% of power).
91 If acable is used between the test port and the antenna, connect it to the IN port but leave

the other end of the cable open.

Click Store Thru . The sweep should be normalized to 0 dB.

Connect the device under test (e.g., antenna) to the "IN" port or cable. Return loss will be
plotted.

= =4

Once again, measurement accuracy will benefit from 3 to 6 dB pads on the Signal Hound devices prior to
Store Thru. This method is not as accurate as using a precision vector network analyzer, but with a good
directional coupler, accuracy within a few tenths of a dB is typical.

4.5.5.1 Adjusting an Antenna

To adjust an antenna for a certain frequency, use the Return Loss setup, above. Lengthen, shorten, and
tweak impedance matching elements until the desired return loss is achieved. Be aware that you will be
radiating some RF during this process. It is your responsibility to understand and obey the laws
regarding transmitting on those frequencies.
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4.5.6 Levels Used in Sweeps

This section covers the amplitudes used by the tracking generator for the various sweep configurations
available in the Scalar Network Analysis mode.

If High Rangeis disabled, the tracking generator sweeps the specified frequency range at -30dBm.

If High Rangeis enabled, the tracking generator sweeps at 2 levels, once at  -30dBm, followed by another
sweep at -10dBm. These two sweeps are used to generate a single measurement (sweep) in the Spike
software.

If Passive Devicds selected, the analyzer will expect the signal to be at or below the tracking generator
output power (no amplification)

If Active Devices selected, the analyzer will allow up to 20dB of amplification.

If you exceed the a n a | y exgectetl fnput level, the analyzer can be overdriven resulting in an invalid
measurement.

If you need additional amplification, add an attenuator in the signal chain.

4.5.7 Manual Tracking Generator Sweeps

To test devices with bandwidths below 50 Hz ( e.g., 60 Hz notch filter), or if more than 90 dB of dynamic
range is needed , do not use Scalar Network Analysis mode. Instead, stay in Swept Analysis mode and
use Utilities A Tracking Generator Controls to set the tracking generator to a CW frequency output.
Use Peak Search and Delta to establish relative amplitude, then insert the DUT and manually tune the TG
across a narrow range of frequencies. A TG output of  -10 dBm combined with an RBW of 10 Hz should
give around 130 dB of dynamic range for most frequencies. Care must be taken in cable and device
placement to avoid crosstalk.

46PHASE NMHASSHJREMENT S

You can use the phase noise measurement mode to  measure single side band (SSB) phase noise of an
input RF signal. Phase noise can be measured using any single Signal Hound spectrum analyzer, or by
using the PN400 phase noise test system. To learn more about making measurements with the PN400
phase noise test system, see the section on cross-correlation .
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Figure 18: SM200B measuring the phase noise ofa ~ VCO at 8GHz.

4.6.1 Measurement Theory

This section describes phase noise measurements made with a single spectrum analyzer . For
measurements made using the PN400 phase noise test system, see the section on cross -correlation.

The phase noise measurement requires a fixed CW input into the analyzer. If at any point the input
signal is removed, the measurement updates will stop, and a warning will be displayed on the phase
noise plot.

When configuring a new measurement , a coarse frequency estimate must be made. The coarse
frequency estimate of the input signal can be measured automatically using the signal search function or
manually entered in the carrier frequency setting . Once a coarse frequency estimate is made, a fine
frequency and amplitude estimate is performed. This provides the measurement configuration for the

phase noise measurement itself. A fine estimate is performed prior to every phase noise measurement

to ensure optimal settings are always used in the event of signal drift.

The phase noise measurement is performed directly using an FFT approach. Either phase noise, AM
noise, or the combination of both can be measured. The resulting sweep contains 100 points per

decade. Each phase noise measurement result is used to update the user configured traces and trace
measurements.
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4.6.2 Cross-Correlation
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Using the PN400 adapter and 2 SM200/435 spectrum analyzers, Spike can perform cross -correlated
phase noise measurements improving the sensitivity of the measurement by up to 35dB over the base
SM phase noise performance.
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Figure 20: Cross-Correlation Measurement at 3.7GHz Carrier Frequency

To enable cross -correlation, follow these steps,

iune Lima sain
5 FWAS10 | 4631C —

1000 v~
cked |

1) Connect your equipment according to the diagram below. Optionally connect a shared 10MHz
reference or 10MHz reference output from the DUT to the 10MHz reference input to the SM

devices if external reference is desired.

2)
using the controls found in the configuration control panel.

In the phase noise measurement mode, connect to both the PN400 and second SM analyzer
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3) (Optional) Configure the VCO supply and tuning voltages if measuring a VCO.

4) Enable cross-correlation.
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Figure 21: Typical Cross -Correlation Setup Using the PN400 Adapter

4.6.2.1 Measurement Theory

This section covers cross -correlated phase noise measurements. For  non-correlated phase noise
measurements , see Measurement Theory .

Cross-correlation is a method which can improve  the phase noise measurement performance of any
single device by making a simultaneous measurement on a second device and using signal processing to
achieve these performance gains. The more cross -correlations that can be performed, the better the
noise floor improvement.  Spike uses a direct FFT method, which results in the ability to perform more
correlations at wider offsets.  The number of correlations is displayed for each decade.

Cross-correlation improves performance by a factor of
VZ0 EPQTTE "BET | QU OO QE & i

Below is a table of expected performance improvements based on correlation count.

Correlation Count Gain (dB)
10 5
100 10
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1,000 15
10,000 20
100,000 25
1,000,000 30
10,000,000 35

Below is the measurement flow graph. The main difference from non -correlated measurements is that
once the maximum correlations have been achieved the measurements stop and the user must
manually restart a correlated measurement. ~ Any change to the measurement settings will automatically
restart the measurement.

Wait For Remeasure [df—————————Max Correlations Reached

Requires additional correlation

y Update Traces
Apply Offset
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Decade Table

t I Update Markers
Configuration Changed

Figure 22: Cross-Correlation Measurement Flow Graph

4.6.2.2 Reference

For the best results, both SM analyzers should use the same reference clock. Below is a short description
of the possible reference settings. This setting overrides the Spike reference setting in the Settings ->
Reference menu.

1 Int Ref z Both devices use their internal 10MHz references. A configuration step attempts
to get these clocks to match as closely as possible.

1 Ext Ref z Both devices use an external 10MHz reference. Preferably one that it shared with
the DUT, or one that the DUT is providing directly.

1 RF Refz The input RF frequency is used to discipline the 2 SM devices. When RF ref is
selected, signal search is bypassed and the entered Signal Freq is used.
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4.6.2.3 Gain Indicator

The gain indicator is the gray region located below the trace when cross  -correlation is enabled. It
represents the ideal trace location if the full performance gain of cross -correlation was realized. As the
number of correlations is increased, if the gain indicator improves significantly faster than the measured
trace (or the measured trace no longer improves), it would indicate additional correlations are not
providing additional benefit. It is up to the customer to determine how much separation between
measurement trace and gain indicator must be present to feel confident in the resulting measurement.

Figure 23: The separation near "A" would indicate we are adequately measuring the DUT at this frequency offset. The lack of separation at"B"
indicates either additional correlations are needed, or this measurement performance is out of range for this DUT (if we are already at max
correlations).

4.6.2.4 Measuring Near Cardinal Frequencies

Spurious signals can appear when measuring near or at 100MHz multiples while taking advantage of
cross-correlated phase noise measurements . Using an external reference that is shared between the SM
devices and DUT, or using RF Ref canreduce or remove these mixing spurs.

4.6.3 Phase Noise Control Panel

This control panel appears when the measurement mode has been changed to Phase Noise.These
settings control the acquisitions parameters of the sweep, trace and marker outputs, and jitter
measurement configuration.

4.6.3.1 Frequency Settings

1 Signal Freqg z When signal search is disabled, this value will be used for the coarse
frequency estimate.

1 Peak Tracking z When enabled, small drifts in the signal frequency will be tracked during
the fine estimation procedure.
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1 Ampl Thresh Zz Specify the minimum detected carrier level needed to perform a phase
noise measurement. If this threshold is not met, the software will continue to look for a
valid carrier frequency.

1 Signal Search z When enabled, the input frequency of the signal is estimated using a wide
band sweep between the search start and stop frequencies. This sweep can take significant
time for slower Signal Hound spectrum analyzers, and manually entering the input
frequency may be desired when known.

1 Search Start z Start frequency used for automatic signal search. Ignored if signal search is
disabled.

1 Search Stop z Stop frequency used for automatic signal search. Ignored if signal search is
disabled.

4.6.3.2 Sweep Settings

When using the SA44/SA124, the start/stop offsets can drastically affect measurement speed. See the
section on measurement speed for more information.

1 Meas Type z Selects between phase noise, amplitude noise, or both  for what to measure
and display.

9 Start Offset z Select the first decade to be measured and plotted.

9 Stop Offset z Select the last decade to be measured and plotted.

4.6.3.3View Settings

These settings control the vertical range of the phase noise plot. The total vertical range of the plot can
be calculated as ,
DO QE 00 HRWIQHYMD®Md 6 6 & '0QL i

9 Disp Ref z Specify the displayed reference level as dBc/Hz.
Div z Specify the plot division height in dB.
1 Num Divs z Specifies the number of vertical plot divisions.

=

4.6.3.4 PN400

These settings are used to connect and control the PN400 accessory.

The limits are used to constrain the Vsupply and Vtune settings. When out of range voltages could
damage the VCO, it is best practice to set the limits prior to settings the voltages to prevent accidental
entries.

1 Connect z Used to connect to the PN400 over USB. An attempt to discover and connect the
PN400 is made when entering phase noise measurements. It is only necessary to manually
connect when the PN400 is connected to the PC via USB after phase noise measurements
have started.

1 Load Defaults z Revert all voltage output values to their defaults.

1 Vsupply z Specify the supply voltage.
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Vsupply Limit Min  z Specifies the lower limit on the Vsupply setting.

Vsupply Limit Max  z Specifies the upper limit on the Vsupply setting.

Vtune Zz Specify the tuning voltage.

Vtune Limit Min  z Specifies the lower limit on the Vtune setting.

Vtune Limit Max  z Specifies the upper limit on the Vtune setting.

Output Enabled z Enables the Vsupply and Vtune on the PN400 using the user entered
Vsupply and Vtune values.

=A =4 =4 -4 -4 -4

4.6.3.5 Cross Correlation

f Connect 2 "™ Analyzer z Use to connect to another SM device required for cross correlation
measurements.

9 Status z Shows status of second SM device connection.

1 Enabled z Enables cross-correlated measurements. Requires second SM device and PN400
to be connected before enabling.

1 Reference z Select the timebase reference of the cross -correlated test system. This setting
overrides any individual reference setting. See the cross -correlation section for more
information.

9 XCorr Factor z Maximum number of cross -correlation steps. Each step represents a
specific number of correlations per decade. Valid range is 1 -100.

1 Gain Indicator z Enable/disable the gain indicator display on the plot.

1 Counts Visible z Enable/disable the display of the cross -correlation amounts per decade
on the plot.

4.6.3.6 Trace Settings

1 Trace z Select the active trace. All other trace settings apply to this active trace.
1 Type z Select the active trace type.
o Off z Trace disabled/not displayed.
o Normal z Trace is overwritten with each new measurement.
o Averaging zUp to 3Avg Countj successive traces are
occurs in dBc/Hz units.
o0 Reference z Trace does not update with each new measurement. Current trace is
held.
0 Max Hold z A max hold detector is applied with each new measurement. The
detector occurs for each frequency bin.
o Min Hold z A min hold detector is applied at each frequency bin with each new
measurement.
1 Avg Count z When trace averaging is enabled, set the number of traces that are averaged
together to create the output trace.
1 Update z Stops the update of this trace. Similar functionality to Reference trace.
1 Hide z Hides the display of the trace on the plot. Depending on settings, will continue to
update while hidden.
1 Smoothing z When enabled applies a smoothing window to the trace. The window length
is controlled by the smoothing aperture.
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1 Smooth Aperture  z Controls the window size for the smoothing window. Larger window
sizes improve smoothing at the expense of accuracy.

1 Hide Spurs z When enabled a spur reject algorithm attempts to remove spurs from the
trace.

1 Spur Threshold z Threshold determination for the spur rejection algorithm. The spur must
rise this amount above neighboring bins to be considered a spur.

1 Offset z Applies a fixed dB offset to the measurement. All trace measurements, including
smoothing, spur reject, markers, and jitter occur on the offset trace.

1 Move To z Move the current trace to the trace selected. That trace will then become a
reference trace.

1 Export z Export the current trace to a CSV file.

1 Clear z Clears any accumulated averaging or min/max held results.

4.6.3.7 Marker Settings

Marker z Select the active marker. All other marker settings apply to the active marker.
Trace z Specify which trace the marker is placed on.

Enable d z Enable/disable the marker.

Delta Marker z Toggle the delta marker measurement. A reference marker is placed at the
current marker position when the delta measurement is enabled.

=A =4 =4 =4

4.6.3.8 Jitter Settings

1 Enabled z When enabled, the integrated RMS jitter calculation is performed and displayed
on the graticule.

I Trace z Specify which trace the jitter measurement is performed on.

Meas Start 7 Specifies the start frequency of the integrated RMS jitter calculation.

1 Meas Stop z Specifies the stop frequency of the integrated RMS jitter calculation.

4.6.4 Vibration

Mechanical vibration can impact phase noise performance in oscillators. Vibration can negatively affect
both the DUT and Signal Hound spectrum analyzers. Mechanical isolation might be necessary for
sensitive measurements, especially from things like fans, keyboards, etc.

4.6.5 Measurement Speed(SA44/SA124 only)

Sweep speed is greatly affected by the start and stop frequency.  The following configurations have the
largest effect on sweep time.

=

- Start frequencies at 10Hz and 100Hz . This affects all devices and can add 10+ seconds to the
sweep time.

- A stop frequency of 10MHz decreases sweep speed dramatically for the SA44/SA124 devices.
This can add 25 seconds to the sweep time.
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Any changes to the configuration will not be applied until after the current sweep is performed.
Additionally, other actions such as changing the measurement mode or closing the software will not take
place until the current sweep is finished.

4/D1 GI TAL DEMODULATI ON

In this mode, users can measure modulation quality such as EVM , magnitude, and phase error, and
characterize impairments such as 1/Q offset, amplitude droop, and group delay via equalization filters

The Spike software allows the demodulation of PSK, QAM, ASK, FSK, and custom constellation  patterns
using several standard filter types.

4.7.1 Digital Demodulation Control Panel
4.7.1.1 Demod Settings

=A =4 =4 4 A 4

= =4

=

Center Freq z Specify the carrier frequency of the modulated signal.

Freq Step z Specify the step size applied when using the center frequency arrays.

Input Power 7 Specify the maximum expected input power of the input signal.

Sample Rate z Specify the symbol rate of the modulated input signal.

Result Len z Specify the number of symbols in the measurement.

Modulation  z Specify the modulation format of the input signal.  See the symbol mappings for
each of the supported schemes inthe  Appendix: Constellation Mappings

Edit Custom Mod 7 Bring up the constellation editor.  See Custom Modulations .

Source Filter z Specify the filtering to be performed by the demodulator. See Selecting the
Measurement Filter for more information.

Filter Alpha z Specify the bandwidth coefficient of the measurement filter. See Selecting the
Measurement Filter for more information.

Auto IF Bandwidth  z Specify whether the software selects an IF bandwidth automatically based
on configuration. If automatic bandwidth is selected, the bandwidth is chosen as 2 times the
symbol rate.

IF Bandwidth 7z Specify the width of an IF bandwidth filter to be applied before demodulation.
This filter is used to reject out of band interference or adjacent channels.

I/Q Inversion  z Specify whether to swap I/Q channels before demodulation occurs.

Averaging z When checked, measurement averaging occurs.

Average Count Zz Select the average count for the modulation quality metrics on the error
summary panel.

Pts/Sym z Displays the samples per symbol or oversample rate . Not selectable.

I/Q Offset z When enabled, removes the | /Q offset prior to the error calculations.

Ampl Droop 7z When enabled corrects any linear amplitude error prior to the error metric
calculations.

4.7.1.2 Wide Carrier Estimation

See Wide Carrier Estimation for more information.
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1 Enabled z Enables wide carrier estimation.
1 Range z Sets the wide carrier estimation search window.

4.7.1.3 Trigger Settings

These settings affect the trigger used to  frame the result/search window.

1 Trigger Type Zz Specify the trigger source.

1 Trigger Level z Specify the video trigger level. The measurements will occur once this amplitude
threshold has been met.

1 Trig Delay z Specify the number of symbols to delay the measurement by after a video or
external trigger.

4.7.1.4 Sync Search
See Sync Search for more information.

1 Enabled z When enabled, pattern sync search occurs within the measurement results.

1 Pattern (Hex) z Specify the sync search pattern.

1 Pattern Length z Specify the number of symbols in the sync pattern. The pattern bits are
specified in the Pattern entry. If the number of bits in the pattern entry are greater than the
number of bits necessary to meet the length specified, then the least significant bits are used. If
the pattern is shorter than the length specified, then the pattern is padded with zeros to reach
the number of symbols specified.

1 Search Length 7z Specify the size of the search window in symbols. The pattern will be searched
for within this window.

I Offset z Number of symbols to offset the result window from the start of a successful sync
search.

4.7.1.5 Equalization

See Equalization for more information.

Enabled z Enables adaptive equalization.

Filter Len Zz The filter length in symbols.

Convergence z Adaptation rate of each adaptive step.

Hold z When enabled, stops adapt steps.

Reset Filter z Resets the filter kernel to the unit impulse response.

= =4 =4 -4 4

4.7.2 Digital Demodulation Toolbar

This toolbar provides several controls to help the user customize the view layout.

1 Add Measurement Zz This control allows a user to add to the view area one of many
default data views.

1 Auto Fit z When Auto Fit is selected the visible views will be auto scaled to fit the available
application space. Disabling Auto Fit allows a user to scale and move the views into a
custom configuration without the software interfering.
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1 Choose Setup z Select from several default configurations.

4.7.3 Selecting the Measurement Filter

It is possible to specify a baseband filter to be applied to the received data. Specifying the correct filter is
necessary to demodulate the system under test. Below is a table of the possible configurations that the
software provides .

Selected Source Filter Meas. Filter Used Ref. Filter Used
Raised Cosine None Raised Cosine
Root Raised Cosine Root Raised Cosine Root Raised Cosine
Gaussian None Gaussian
Rectangular None Rectangular

A user must also select the filter bandwidth, sometimes referred to as the filter alpha. If the
measurement filter is root raised cosine, then the filter alpha of the transmitter filter must be provided to
produce accurate demodulation.

All filters used have an impulse length of 32 symboils.

When the rectangular filter is selected, the sidelobes generated by the rectangular filter on the reference
waveform are filtered out. Only the main lobe is present in the reference waveform. A filter cutoff equal

to the sample rate is used. Put another way, the bandwidth of the 1/Q baseband reference waveform
after this filter is applied is 2 times the sample rate.

4.7.4 Custom Modulations

Spike can demodulate custom constellations. These constellations can be configured in the constellation
editor. The custom constellations must adhere to the following rules.

I The number of symbols must be a power of two.
I The constellation must be symmetric about a 180, 90, 45, or  22.5-degree angle.
1 The constellation cannot have duplicate points.

Differential encoding is not customizable with the constellation editor, nor is any | or Q time offsets (i.e.
OQPSK). Any currently configured custom modulation is stored in the user presets. If the custom
modulation is not valid, the measurement defaults to QPSK.

4.7.4.1 Constellation Editor

The constellation editor can be opened with the  Edit Custom Mod button on the digital demodulation
control panel.

I/Q values can be entered directly in the symbol table. The constellation plot shows the currently entered
I/Q values. For loading a large constellation, it is recommended to load a formatted CSV file.
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1 Add Symbol z Inserts a new symbol row at the end of the symbol table.

1 Remove Symbol z Removes the row of the currently selected cell. If no cell is selected, the

last row is removed.

1 Load Default I/Q Map 7 Selects and populates the constellation table with a default

selection

the constellation

| Add Symbol

| Remove Symbol

32 symbols

| Load Default Q Map

| Define APSK Mod

| Load

| Save

| Clear Table

1 Define APSK Mod z Opens the APSK Editor
1 Load z Load a formatted CSV file containing a saved custom constellation.
1 Save z Save a formatted CSV file describing the custom constellation.
1 Clear Table z Remove all symbols.
1 Accept z Verifies the constellation and if the constellation is valid, stores
as the active custom modulation.
m Constellation Editor
Symbol I Q
1 | 00000 0.269450 0.269450
2 |oooot 0.008625 0.368075
'3 |oooto 0.260450 -0.268450
4 |ooont 0008625 -0.368075
s |oo100 -0.269450 0.269450
6 |oo101 -0.098625 0.368075
e 7 |oo110 -0.269450 -0,.269450
s |oo111 -0.098625 -0.368075
o T 's |ot000 0.923830 0.382683
. . 10 |ot001 0382683 0.923880
. ole . 11 o010 0707107 -0.707107
*Jo 5. 12 |ot011 -0.000000 -1.000000
* els = * 13 |01100 -0.707107 0.707107
. * L. . Zonm 0.000000 1.000000
15 01110 -0.923880 -0,382683
. . 15 |01111 -0.392683 -0.923880
¢ . ¢ 117 | 10000 0.368073 0.098625
18 | 10001 0.004877 0.034877
T4 19 |10010 0.368075 -0.098625
20 |10011 0.004877 -0.004877
21 |10100 -0.368075 0.098625
22 10101 -0.004877 0.004877
23 |10110 -0.368075 -0.098625
24 10111 -0.004877 -0.004877
25 |11000 1.000000 -0.000000
1

Accept

Figure 24: APSK32 in the constellation editor.

4.7.4.2 APSK Editor

The APSK editor can be opened with the Define APSK Modbutton in the Constellation Editor.

There are four parameters that are used to define each APSK ring. They can each be manually edited in

the table found in the APSK editor.

1 Ring ID Z ID number where 0 is the inner most ring
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1 # States z The number of symbols represented in this ring
1 R#/R0 z The ratio of the radius of this ring to the inner most ring(RO)
1 Phase z The phase offset of the first state in this ring

Some of the addition controls for the APSK Editor are described below.

1 Load Default I/Q Map  z Selects and populates the constellation table with a default
selection

1 Add Row z Adds another ring to the table
1 Remove Row z Removes the last ring from the table
1 Load z Loads a previously APSK configuration
1 Save z Saves the current configuration to a csv
1 Accept z Validates that the total number of states is a power of 2, stores the data, and
closes the window
g8 APSK Editor ? e
Ring ID # States RE[RD Phase | 32APSK "| ;
0 4 1.000000 0785398 | | T | i
12 2.530000 0.261799
5 16 n 0. | Remove Row |
| Load |
| Save |
| Accept |

Figure 25F: APSK32 in the APSKeditor.

4.7.5 Wide Carrier Estimation

When enabled, wide carrier estimation performs an additional search step over a custom frequency
range. This allows for demodulation of signals with large carrier frequency error. This additional step is
implemented as a sweep prior to demodulation using the user specified range as the sweep span. An
occupied bandwidth measurement is performed, and the center frequency of the estimated occupied
bandwidth is used as the new center frequency of the demodulation measurement. This step is
performed prior to each demodulation measurement.

The range should be set to at least two times the maximum expected frequency error plus half the signal
bandwidth.

Ywe QQxz 00 T

62



-Analysis Modes | pigital Demodulation

4.7.6 Sync Search

When sync search is enabled, demodulation occurs over a duration of search length symbols (user
selected). The sync pattern is then searched for within this search length . If the sync pattern is found, the
position of the first symbol that matches the pattern is used to frame the measurement. An additional
offset can be applied to this framing. See the diagram below.

Search length must be longer than measurement length. The measurement is not allowed to go beyond
the search length. Ideally, search length would be much larger than the measurement length. If the
offset adjusts the result outside the search window, the  sync pattern is considered not found.

Sync search can be used in combination with triggering.  When performing sync search on pulsed
waveforms, ensure the search length does not exceed the pulse duration, as demodulation occurs over
the entire search length. For example, if the pulse duration is 512 symbols, search length should be no
more than 512 symbols, thus limiting your result length to less than 512.

If the search pattern occurs more than once in the search length, only the first occurrence is considered.
f the search pattern is not found, 3Pattern Not Found

Trigger (IMM/Vid/Ext)

!

L 1

' Sync Pattern Length

Result Length

- Offset é——F——> +Offset

Search Length

Figure 26: This diagram illustrates how sync search is performed and how the measurement is framed within the search length.
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4.7.7 Equalization

EVM Summary Constellation Plot EVM vs Time
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Figure 27: Characterizing a QAM64 waveform over a heavily impaired channel using equalization.
Equalization is used to measure and correct for the amplitude and phase frequency response  (group

delay) over the measurement channel due to fading, multi
as filters, amplifiers, etc. This allows some linear effects/impairments to be removed from the system
isolating non -linear errors.

-path, reflections, or system components such

Equalization is only available for PSK and QAM modulation formats.

The Spike software uses a complex adaptive LMS FIR filter to perform adaptive equalization.

adaptation step is performed on the measured and reference waveforms and the filter weights

from the adaptation step are applied

carrier recovery, and demodulation.

Since equalization is performed blind (no training sequence), large EVM and bit errors
equalization filter to have difficulty

adapting and converging .

The
output

to the 1/Q data on the next measurement prior to symbol lock,

may cause the

It is important to ensure the frequency error of your signal is a small percentage of the symbol rate. We
recommend a 1% frequency error or less. Small equalization filters will be more resistant to frequency
errors. We recommend tuning the  analyzer to an ideal center frequency before running equalization.
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When the filter is reset, the filter is initialized with the unit impulse response. Below is a list of conditions
on which the equalization filter is reset.

Program startup

Leaving and entering the digital demodulation measurement mode.
The measurement filter is changed.

Symbol rate has changed.

Equalizer filter length is changed.

The reset filter button is pressed.

=A =4 =4 =4 A A

The filter length is calculated by the equation
1 Tap count = (User Selected Filter Length z 1) * Pts/Sym + 1

The convergence factor selected by the user is scaled by a normalization factor of 1.0e  -6. Larger
convergence values allow the equalizer to adapt faster to the current channel conditions but is more
susceptible to noise and may cause the filter to become unstable. Smaller convergence values cause the
equalization filter to adapt more slowly to the channel but resist noise and other non -periodic
fluctuations in the signal.

We recommend starting with values between 1  -100 to converge quickly on the channel conditions and
reducing the convergence factor as EVM improve s.

If at any point the filter becomes unstable, it will no longer be applied to the measurement data and will
wait for the user to reset the filter.  You can see when a filter is unstable on the equalization plots.

The equalizer filter impulse, frequency response, and phase response can be viewed using the equalizer
plots.

The equalizer filter impulse response can be exported in the context menu of the equalizer impulse
response plot.

4.7.8 High Order QAMSIgnals

This section contains a few tips for making measurements with high order QAM modulations.

1 The measurement length should be 2 -4 times the modulation order. For example, when
measuring 256QAM signals, use between 512 -1024 symbols.

1 Ensure there is adequate randomness in the symbols /data . Ideally, all symbol points will be
hit in a measurement indicating a random bit sequence.

1 Ensure the frequency error is small. Even a small center frequency error will cause invalid
measurement results. User lower order modulations to measure and offset for frequency
beforehand or use a common timebase where applicable.

1 Measurements can take several seconds up to 1 minute for large captures with high order
QAM. Once the measurement has started, it must finish before accepting new
configuration changes. Where possible ensure all other settings are correct before selecting
the high order QAM modulation.
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4.7.9 Customizing the Display

Spike allows a user to add and organize the measurement displays. The displays can be added to the

main view area by selecting the 3Add Viewj combo box
di spl ays. 4f 3Auto Fitj is enabled, the view is added
then the user can move and resize the view to their liking. The view organization is saved when the

application is closed and restored on the next program invocation.

All plots in digital demodulation mode adhere to the basic plot interface in Spike.

4.7.9.1 Error Summary

The Spike software provides an error summary read -out which displays modulation quality metrics such
as error vector magnitude (EVM), phase error, magnitude error, and frequency error. These error values
are used to measure signal characteristics and quality. Most error values are provided as a peak and
RMS average value taken over a sample size chosen by the user. The error value is first averaged over
the capture interval at each symbol, and then peak held and RMS averaged to generate the displayed
values. For peak symbol error values over a single
Q capture, see the Error vs Time plots.

S\ Modulation quality metrics are described below.

Measured Vector EVM is a common way to measure the quality of a
communication system. EVM is defined as the root mean

square (RMS) of the error vectors. It is calculated in the

Magnitude Error

2 Spike software as
Reference Vector
Phase Error I
e o 0
e 2
Figure 28: Visualization of the EVM, Magnitude and Phase POwU DET A QX OR@E © E E) 5 b

Error Calculations

Magnitude error  is defined as

0 ®OQ 3 D OQ £s
01 A QVORDE DE OQ

0 0"Q¢ QDO DG |
for each symbol. The RMS average and peak are calculated using all magnitude measurement errors for
the given capture window.

Phase Error is defined as
O@i@ i £ 6EQuQ ¢ 60¢gQaQ ¢
FSK Error is defined as

YO NYOYDDLI AORGD Oa OE o
oO'YDi | €4
OQUL Qo Q¢ ¢
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where the error at each symbol is
"OYDI | @YD a G@ dOYD Qi 6 RQQYXQQQI @ ©Q
and deviation is the peak frequency deviation.

Frequency Error is defined as the difference between the reference carrier frequency and measured
carrier frequency, where the reference frequency is the user supplied center frequency.

The Spike software uses a normalization reference of one. This is defined as the value of the maximum
constellation magnitude. The Spike software forces the largest constellation magnitude to be one for
each of the selectable modulations.

4.7.9.2 Constellation Diagram

QAM16 Ref -30.000 dBm
1.60 ‘y’edurs and Points >,

[/
7

=

o

7al
"_

-1.60

.75 175
Figure 29: Constellation Diagram for a QAM 16 Input Signal

The constellation diagram helps a user visualize the quality of the signal and identify signal impairments
such as phase noise, amplitude imbalance, and quadrature error. The constellation plot displays the
modulation states and transitions of the input signal in the complex plane.

4.7.9.3 Symbol Table

The symbol table displays the demodulated bits of the input signal. The number of bits shown is equal to
the symbol count selected times the number bits each symbol represents for the modulation type
selected. The bits can be displayed in binary or hexadecimal format.

The symbol table will also display the trigger pattern and whether it was detected.
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4.7.9.4 Eye Diagram

E Eye Diagram EI@
| Channel Q Channel

16

-16

-1 Sym | +1 Sym

Figure 30: Eye diagram for a Pi/4ADQPSK signal

Spike allows the addition of an eye diagram display in modulation analysis mode. The eye diagram is
used to visualize system performance characteristics, such as signal distortion, inter ~ -symbol interference,
signal-to-noise, and timing errors.

4.7.9.5Error vs Time

Spike provides several error -vs-time displays. These displays offer a symbol resolution view of the
common quality metrics such as EVM, magnitude error, and phase error. Below is the EVM vs Time plot,
displaying individual EVM error over all symbols in the configured capture.

TN BV vs Time ===
EVM vs Time 5.59 % Peak Ermr
10 5 : 5 : ?
%
o f W WA IV TN R WV SN G A (AT T
% i il

Figure 31:EVM vs Time plot
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48EM®P REOMPLI ANCE

Precompliance measurements are av ailable for SM, SP, and BB series devices. Precompliance
measurements are accessed through the  Analysis Mode-> EMCPrecompliance file menu selection.

Precompliance mode provides useful measureme nt functions for easily testing emission regulation
requirements . These measurement capabilities include
Setting up to 10 log scaled sweep ranges with custom limits and sweep parameters.
Path loss and anten na factor tables for calibrating your test setup.

A spur table showing all spurs which break the user defined limits and thresholds.
Quasi-peak, peak, and average detectors for testing signals of interest, shown the bar
meter plot.

1 Detector lists which store results for the bar meter detector graph.

=A =4 =4 =4

These functions provide a usable workflow for making conducted and radiated emissions precompliance
measurements on your product.

Each function is detailed further below.

I Spike: Signal Hound Spectrum Analyzer Software - o x
File Edit Presets Seftings Analysis Mode  Utilifles  Help
S | o =
Freuency 100000000 wkz |
RerTo00dsuy . Sweep Time 97 s R T2 e —
Div10.0 B Failed Auto Gain/Afien Peak QP Avg(RMS)
5365 46.06 4732 Disp Start 150.000000 kHz
Disp swp 1000000 GHz
amfreg (]
oapRet [~ 70000 || Bwv -
uainpat [ |- 50.000 | aBuv -
Dw 10.000 B
TraceTye | Narmal -
................................ Average Count [0
Expon Clea
SetMarker 100,000000 WHz
Pk Threshald 7.00 | aBuv
PrEseus 500 a8
ol Peak Search Disabie
ToRst ToMstars
PesxLen PeakRign
-10.0]
o Freq 100.000000 Hz
Eanawian 120000000 1z
Heas Time 100,000 ms
30050660000 kriz 1000000 GHz 4354 2708 794 waTwe | RMS
dB LV = -
Clear To List
[——— Spr | Range | Freq | Amp(dB | it idBu) | Mergin B}
e 3 3 617377930, 3651 5500 1848
——r 4 3 L. U437 5500 08
o T ramen on s am
B : HRITL. TASE 5500 1966
Scan Spurs . BT, 5619 5500 18
s 3 S15 79016, 390 550 550
Faling riy
v 3 STRIGES... 4345 5500 1155

Range Tave [EETRCC] Veter Readegs  Report
Loaded Preset 1

Figure 32 : Radiated Emissions Prec ompliance Testing for the VSG25A

4.8.1 Pre-Compliance Control Panel

91 Disp Start z The start frequency used when auto frequency display range is disabled. See
Auto Freqbelow.
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Disp Stop z The stop frequency used when auto frequency display range is disabled. See
Auto Freqbelow.

Auto Freq z When auto freq is enabled, the trace display will show the full frequency range
determined by all active EMI sweeps. When auto freq is disabled the trace display will only
span the frequency range selected by the Disp Start/Stop controls. This can be used to
selectively display a region of interest.

Disp Ref z This is the reference level used for the trace display.

Max Input 7z Specify the maximum input signal to be received by the unit. This controls the
sensitivity of the unit. This value will be used to all active sweep ranges.  Select a value that
is roughly 5dB higher than the largest expected input.

Div z Adjust the y -axis scale of the plot.

Trace Type z Select between a clear-and-write, max -hold, and average trace behavior. All
ranges will follow this behavior.

Average Count z Specify the number of trace averages to occur when trace type is
average. All ranges will use this value.

Export z Export the current sweep to a CSV file.

Clear z Clear the displayed sweep.

Set Marker z Manually set the marker frequency.

Pk Threshold z Specify the minimum amplitude required for a signal to be considered as a
peak for the peak left/right buttons.

Pk Excurs. z Specify how far the amplitude needs to fall around a peak to be considered a
peak for the peak left/right buttons.

Peak Search z Set the marker to the frequency of the largest amplitude signal found.
Disable z Hide the displayed marker.

To Ref z Set the reference level to the current marker amplitude.

To Meters 7 Set the bar meter frequency to the current marker frequency.

Peak Left z Move marker to the next peak on the left.

Peak Right z Move marker to the next peak on the right.

Freq z Select the meter center frequency.

Bandwidth z Select the bandwidth used for the meter readings.

Meas Time z Select the acquisition time to be used for the meter readings.

Start z Start meter detection. This will interrupt sweeps.

Stop z Stop meter detection. The software will resume sweeping.

Clear z Clear the current and peak meter readings.

To List z Store the current meter readings to the meter list.

4.8.2 Range Table

Range Table

Load Detaul Enabled | StatFreq |  StopFreq | RBW hape | RBW | vew  [autovBw]video Units | Detector |Dwell Time (ms) | Threshold (aBuV) | Limit Start (dBu) | Limit Stop (dBuv) | Selectivity (d6) | Trace Color
eaaberu 1 |Dissbled ~  9.000000KkHz 150.000000kHz CISPR ~ 200.000000Hz 200000000Hz Auo ~ Powsr ~ Peak ~ 1.000 40,000 50.000 50.000 5000 |
2 | Disaples = 150000000kHz  30000000MHz CISPR ~  9000000KkHz 9000000 KkHz Auo ~ Power ~ Peak 1.000 40,000 50,000 50.000 so00 [
3 | Ensbles ~ 20000000 HHz 230000000 MHz CISPR ~ 120.000000kHz 120000000 kHz Aulo ~ Power ~ Peak = 1,000 30.000 40.000 55.000 soo0
|4 | Enables - 230000000UHz  1000000GHz CISPR ~  1000000MHz  1000000MHz Auo <~ Powsr - Peak v 1.000 30,000 47.000 50.000 so00 |
s | Disaples = 150000000kHz  30000000MHz CISPR *  9000000kHz 9000000 KkHz Auo ~ Power ~ Peak 1.000 40,000 50.000 50.000 so00 |
6 | Disabled ~ 150.000000kHz 30000000 MHz CISPR ~  0.000000kHz 9000000 kHz Aulo ~ Power ~ Peak - 1,000 40.000 50.000 50.000 soo0
7 | Disables = 150000000 kHz 30000000 MHz CISPR +  9000000kHz 9000000 KHz Auo - Powsr - Peak v 1.000 40,000 50.000 50.000 so00 |
8 | Disaples = 150000000kHz  30000000MHz CISPR ~  9000000kHz 9000000 KkHz Aulo ~ Power - Peak 1.000 40,000 50.000 50.000 so00 |
o | Disabled -~ 150.000000kHz 30000000 MHz CISPR ~  0.000000kHz  9.000000 kHz Aulo ~ Power + Peak - 1,000 40.000 50.000 50.000 soo0
110 Disables = 150000000 kHz 30000000 MHz CISPR ~  9000000kHz 9000000 kHz Auo - Power - Peak - 1.000 40,000 50.000 50.000 so00 |
11| Disaples = 150000000kHz  30000000MHz CISPR ~  9000000kHz 9000000 KkHz Auto ~ Power ~ Peak 1.000 40,000 50.000 50.000 soo0 |

Figure 33: Range Table Control Panel
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The range table allows you to customize up to ten sweep ranges. Each range can have its own frequency
range, RBW, VBW,and test limits. Changes to the range table are reflected immediately in the software.
The table can be saved to disk and imported later.

=A =4 =4 4 4 =A =4 -4 -4
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Load Default z Load the default range table inputs.
Save Table z Save the current table setup to a CSV file.
Load Table z Load a previously save table setup. This overrides the current setup.
Enabled z Enable or disable the selected range. Enabling ranges are swept and shown on
the sweep display.
Start Freq z Select the start frequency of the selected range.
Stop Freq z Select the stop frequency of the selected range.
RBW Shape 7z Select between the 6dB CISPR RBW (Gaussian) or Flattop 3dB RBW filter.
RBW z Resolution Bandwidth.
VBW z Video Bandwidth.
Auto VBW z When enabled, tracks RBW. When disabled, VBW must be equal to or lower
than RBW.
Video Units z Video processing unit type.
Detector z Select between Peak and Average detectors.
Dwell Time z Select the duration the spectrum analyzer dwells at any given frequency. This
is helpful for capturing a periodic event. It is recommended to have the peak detector
enabled when increasing dwell time.
Threshold z Minimum signal level for a signal to be considered a spur. This value must be
lower than the limit setting.
Limit Start z Set the limit at the start frequency at which a signal is considered to fail the
test setup.
Limit Stop z Set the limit at the stop frequency at which a signal is considered to fail the
test setup.

0 The limit is drawn between the limit start and stop values. If you desire a flat limit,

set them equal. The limit line is interpolated on a logarithmic scale.

Selectivity z Determines how sensitive the spur detector is. Higher values increase the
necessary separation needed for a signal to be considered a spur. Caution: low selectivity
values may greatly increase the number of reported spurs.
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4.8.3 Frequency Scan Display

Ref 60.00 dBuv Sweep Time 1014 ms
Div 10.0 dB Failed Auto GaiantF%ﬂ
50.0
40.0
30.0
200
o
10.0 ¢

1k
9.000000 kHz

1
0.0 1.000000 GHz

Figure 34: Frequency Scan Display Showing Four Configured Sweep Ranges.

For pre compliance measurements, the main display is the frequency s can display. This plot shows all
configured sweep ranges on one plot. The frequency axis is logarithmically scaled.

The plot stretches from the minimum to maximum configured frequencies. It displays each sweep range
along with visible red lines denoting the limits you entered and numbered spur markings. A single
marker is available by clicking anywhere in the spectrum.

The visible sweep can be configured using the control panel, either as a max h  old or normal trace.

Configuring the sweep as max hold can assist in finding signals of interest, such as intermittent and short
duration events.

4.8.4 Spur Table

Export Spur Spur Range _ Freq | Amp (dBuV) | Limit(dBuV) | Margin (dB)
Table 1 12855528 kHz ~ 13.29 10.00 3.29
I 17127989 kHz 1092 10.00 0.92
Selected Spur
To Meter 0 1 9841918 kHz 851 10.00 -1.49
4 1 21400449 kHz  7.64 10.00 -2.36
5 1 25672010 kHz 646 10.00 -3.54
Scan Spurs
1 1 11253356 kHz 289 10.00 711
o 8 1 47.002432kHz 135 10.00 -8.65
[] Failing Only
7 1 42800898 kHz  0.55 10.00 -9.45
6 1 29983517kHz 030 10.00 9.7

Figure 35: Spur Table Sorted by S pur Amplitude
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The spur table lists all signals above the minimum threshold set for each sweep range. The spur column
value correlates to the numbered spur shown on the frequency scan display. Only the first 100 spurs will
be shown. Spurs which violate the upper limits set in the range table will be highlighted red.

Once you have identified one or more spurs of interest, it is easy to begin measuring each frequency of
interest. Using the Singlebutton and pausing the sweeps will cause the spur table to stop updating. Then
you can sort by frequency or amplitude and measure each frequency of interest independently using the
Selected Spur to Metetbutton.

1 Export Spur Table z Export both the peak table and meter list to a CSV file.

1 Selected Spur to Meter z Move the currently selected spur frequency to the meter
frequency input.

1 Scan Spurs z Take meter measurements at all spurs and add results to Meter Readings list.

1 Failing Only z Only measure failing spurs (spurs that exceed the limit) on ~ Scan Spurs

1 Spur z The spur number. The spurs are ordered by frequency by default.

1 Range z Signifies which configured range the peak is presently in.

1 Freq z The frequency of the spur.

1 Amp z The amplitude of the spur.

I Limit z The interpolated limit of the range in which the spur occurs.

1 Margin z The difference between the amplitude and the limit ( Amp - Limit).
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4.8.5 Bar Meters
Frequency 100.000000 MHz

RBW 120.000000 kHz
Peak QP Avg(Lin)
4706 4424 1427
4681 4280 1098

dBuV

Figure 36: Bar Meters Measuring Pulsed Signal

The bar me t e displdy is the second measurement tool for
precompliance testing. T he bar meters show you three different
detector readouts at a single center frequency.

The bar meter measurement is activated using the  Start and
Stop buttons found on the control panel . It is automatically
started after clicking the Selected Spur To Metetbutton in the
Peak Table panel. While these detector measurements are
active, sweeps are no longer updating.

The frequency and bandwidth can be selected through the
control panel, and there are  several quick ways to populate the
configuration for your signal of interest, such as the  markers To
Meters button which sets the detector frequency to the current
marker value, and the Selected Spur to Meterbutton , which
moves the frequency for the currently selected spur in the spur
table to the meter settings.

The bar meters show the output of up to 4 detectors. The peak
and quasi-peak detectors are always shown, and the average
detector can be setto RMS or linear average.

A red limit line is shown at the meter frequency, interpolated
from Limit Start and Limit Stop in the Range Table.

The me t eupdate at the rate set by Meas Timeon the meter
settings control panel.

The me t egtore snd display the max held detector values read since the last time the Clear button was
pressed. Pressing the To Listbutton stores the current peak detector values to the meter list.

4.8.6 Meter List

Export Meter
Readings
Delete Selected
Clear List

Frequency RBW (6dB) Peak (dBuV) | Quasi-Pk (dBuV) | Avg Lin (dBuV) |Avg RMS (dBuV) | Limit (dBuV) Date/Time Comments -
1 [171.362305kHz ~ 9.000000 kHz 2449 11.00 18.06 1873 16.34 Thu Mar 25 10:...
2 |oosomsati: oomoonkz 2315 9.43 1797 1830 16.34 Thu Mar 25 10..
3_ 238.500977 kHz ~ 9.000000 kHz 26 18.00 25.96 2647 16.34 Thu Mar 25 10..
T 272.070312kHz ~ 9.000000 kHz 2230 849 14.96 1577 16.34 Thu Mar 25 10:...
s |sossaosasiz o000000kHz 1976 540 11.03 1218 16.34 Thu Mar 25 10..
E_ 327.001933 kHz ~ 9.000000 kHz 2340 970 16.87 1744 16.34 Thu Mar 25 10..
T 372.778320 kHz  9.000000 kHz 19.54 5.24 10.55 12.02 16.34 Thu Mar 25 10:... -

Figure 37: Meter Reading Results

The meter list is generated by taking detector measurements at various frequencies and saving them
with the To Listbutton , or by clicking Scan Allin the Peak Table panel . This list can be exported into a CSV

file.
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Export Meter Readings 7 Export meter readings to a CSV file.
Delete Selected 7z Remove the selected meter reading(s).

Clear List z Remove all readings from the list.

Frequency z The frequency that the meter reading was performed at.
RBW z The resolutions bandwidth of the measurement.

Peak/Quasi Pk/Avg z The detector results of the measurement.
Limit z The interpolated limit of the range in which the spur occurs.
Date/Time z Timestamp of the reading.

Comments z Entry field for notes about the reading.

=A =4 =4 4 -4 4 -4 4

4.8.7 Report Panel

Report &

‘ Report Number 01234 |

‘ (EETEED T DUTName  [vsGesA |

DUT Info |S/N 51520021 ‘

[ ClearInfo |

Date of Test [ 3/25/2021 v

TestEngineer [Jay Inslee J

Notes Another great test,

Figure 38: PDF Report configuration and generation.

The report panel enables the generation of a formal PDF report of the results of the precompliance
testing. The report contains all the readings in the Meter Readings list, in tabular form, a snapshot of the
sweeps plot, the metadata as entered (report number, DUT product name, DUT product info, date of
test, test engineer, and notes) , and a full description of the spectrum analyzer used under test
equipment , including the manufacturer, model number, serial number, and firmware version.

Generate Report 7 Generate and save the PDF report to chosen location
Clear Info z Clear metadata entry fields .

Report Number  z Identifying number for report.

DUT Name z Name of product under test.

DUT Info z Additional description of product under test (eg. serial number).
Date of Test z Date the readings were carried out.

Test Engineer z Engineer responsible for test.

Notes z Additional information.

=A =4 =4 4 -4 4 4

4.8.8 QuasHPeak Measurements

Quasi-peak (QP) measurements are available through the bar meters display. QP measurements begin
when pressing the Start button on the pre compliance settings control panel.

The QP detector in Spike is defined by the CISPR 16.1 and ANSI C63.2 standards. The characteristics are
shown below.

Frequency Range Charge Time Constant Discharge
Time Constant
9 - 150 kHz 45 ms 500 ms
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150kHz - 30 MHz 1ms 160 ms
30 MHz -1 GHz 1ms 550 ms

The charge time is defined as the time needed after the  instantaneous application of a constant RF
sinewave voltage at the instrument input, for the output voltage to reach 6 3% of its final value. 1 The
discharge time constant is the time needed, after the instantaneous removal of a constant sinewave
voltage applied to the input of the instrument, for the output voltage to fall to 37% of its initial value. !

The QP detector is realized in the Spike software with digital filters.

4.8.8.1 Damped Output

The output of the QP detector is simulated as a critically damped meter with time constant of 160ms for
9 kHz 7z 30 MHz and 550ms for 30 MHz 7z 1 GHz.

This meter output is realized in the Spike software with digital filters.

49ANALOG DHENOMD ON

The Spike software can perform analog modulation analysis on AM and FM modulated signals.  This
mode provides several plots and measurements for analog modulation analysis. Analog modulation
measurements are available through the  Analysis Mode>Analog Demodfile menu.

This mode provides 5 views for the AM and FM time and frequency domain. All plots in analog
demodulation mode adhere to the basic plot interface in Spike.

1 AM Time Domain plot shows the amplitude modulation over time in the units specified by the
Input Level settings.

1 AM Spectrum plot displays the frequency spectrum of the AM waveform. They  -axis shows the
AM depth% on a logarithmic ~ scale, using 100% depth as the reference.

1 FM Time Domain plots shows the FM demodulated signal over time with a selectable frequency
reference level.

1 FM Spectrum displays the frequency spectrum of the FM waveform. The y  -axis is frequency
deviation in Hz, with the reference level reference level equal to the device sample rate .

1 Analysis Summary displays the modulation measurement results for the AM and FM
waveforms.

Configuring the software to perform measurements involves selecting the input signal power level,
carrier frequency and low pass filter using the controls found on the right -hand side control panel. The
low pass filter is applied to the demodulated signal before modulation analysis is performed. Changes to
the settings are reflected immediately in the  acquisition .
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File Edt Presels Setings Analysis Mode Uilties Help
Ref -30.000 dBm AM Time Domain Ref 100% AM Spectrum
40 ‘ ‘ 10 dB
-50.00 20 i Measurements | Al -
-60.00 308814 "\ R : | Center Freq 97.100000 MHz
70 [ 40 i e L AL VAT st oA A A E e A 4
R RATI LA R AT R T A A e A Input Level 30000 | a8m ~
b 0d8 = il M L “‘ ! !HT et i%‘ “If ! ‘i ”'JI Iun\‘ Low Pass Freq 20000000 kHz.
-9 60 it | i —_—nd
100. -70 dB
110 80
120 90 dB
130 -100
97.100000 MHz 78125 Pts Span 19531250 kHz 512 Pts
Ref 400000000 KHz FM Time Domain Ref 250.000000 khz FM Spectrum
320k 79.1k
2
M N Ny
160K 79tk \ i
80.0k| 2 AT BTN il
™ "'l‘v“l\“‘ ‘H\tJId\,"\,\\'v“\\‘“\ N “‘
0Hz 79 | MR- t
et PR n 1
% Y | Loy A A
LN AT
k| 791 I
E 2.
~320k| 7.91H
2
78125 Pts Span 19531250 kHz 512 Pts
Analysis Summary Desiation AM FM
Carrer Frequency 97.100329485358 MHz ~ RMS 13.189% 36.571267 khz
Carrier Eror 329.485357741440 Hz  Peak+ 43A77% 79.672148 kHz
Avg Power £3311dBm  Peak- 48.667% 77.741922 kHz
Rate 6.535498 kHz 4.073172 kHz
SINAD 0.06 dB 0.02dB
THD 590.94 % 517.76 %

30 Firmware 7

Figure 39: Viewing a broadcast FM signal and observing the 19kHz FM pilot tone in analog demodulation mode.

The analog demodulation mode performs a number of basic measurements on an audio signal such as:

9 Carrier Frequency records the carrier frequency.

1 Carrier Error records the difference between the measured carrier frequency and
configured center frequency.

1 Avg Power records the average power of the entire capture in dBm.

1 Peak (+/-) records the minimum and maximum peak of the audio signal, recorded in Hz for
FM and depth% for AM

1 RMSrecords the root mean square of modulation. RMS is displayed as Hz for FM and
depth% for AM.

1 Modulation Rate records the frequency of the AM/FM modulation.

1 SINAD (Slgnal-to-Noise And Distortion ratio) records the signal quality defined by the
function

’

i QOtEME QO@QI 0€1 0QE ¢
0 &QO@QI 6061 0Q¢ ¢

THD (Total Harmonic Distortion) records the presence of harmonic distortion in the audio signal as
defined by the function

or in words, the RMS of the first nine harmonics to the RMS of the fundamental frequency.

Both SINAD and THD measurements occur for AM or FM depending on which demodulation type is
selected for Zero -Span.
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4.10 |

NTERFERENCE HUNTI

Interference is a critical concern wherever RF signals are broadcast or regulated.

N G

When links are noisy,

signals are dropped, or data rate is low, interference is a likely culprit. If interference is present, then
there will be an elevated noise floor on the receive channel. The interfering signal itself may not be on

the receive channel, however it must be within the

provides tools to help spot and characterize such a signal.

a n al ylaedwidtts Interference Hunting mode

rue zan Presets _Sefings _AnalysisMode Utitles Help

h 1000 / 1000 Sweeps

5
!
oo

Thisshold | Acausred
Enasies

AcaTime 10005
Avrage

7000 | 68

Acquire Baseline

5

Color

Ref-30.000

RBW 300.000000 kHz.

i Single

Center 1250000 GHz
Span A~ 1500000 GHz
st 500.000000 MHZ

Swp 2000000 GHz

v swp 20000000 MHz

VBW 300.000000 kHz

44,00

100.

Start 854 530878 MHz

ooy s e g

499 939782 MHz

EipotEveats | CenerFreq

Bandwidth

(032851157 MH: 5703123 MH:

Cloar Evants

3899804206 MH: 11171870 MH:

9 [1.007383 GHe

5312098 Mz

Q.J&:HJQAQJDU =

Span 306 796742

MHz

Stop 1161328 GHz

1248531 GHz

Level (dBm) | Threshold (d8m) | Margin (dB)
74,568 3483 8915
nan &1 10493

7216 82262 10102

Start Time

Duration

20/07/2017 08:58:40:183 00:00:11:391

20/07/2017 06:58:40:282 00:0011:292

20/07/2017 06:5842:566 00:0009:008

1.999062 GHz

RefLevel 30,000 dBm ~

o 7.000| B

e T
e
vl

Video Units | Power

Swp Time 1,000 ms

Figure 40: Detecting events in Interference Hunting mode with an acquired baseline. Yellow area on right is an exclusion zone.

A signal can be detected by setting a baseline, or an amplitude threshold above which a signal is
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software to describe this instance in as much relevant detail as possible. An event stores the frequency,
bandwidth, peak level or channel power, threshold (baseline level at that frequency), margin (decibels
over threshold), start time, and duration of the signal.

Events are then displayed in a list on screen that updates after every sweep, and they can be logged as
they occur in a CSV file. Logging allows for unmanned operation over an extended period of time, which
is especially useful for sparsely intermittent signals. The software can sit for days watching, and it will
, producing data for later inspection

automatically capture all relevant details of interesting signals
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4.10.1 Setting a Baseline

A baseline can be either a flat line, representing a single amplitude level threshold, or can be acquired
over a period of sweeps. In the latter case it may represent, for example, a max held image of the noise
floor.

“w-f-t-xm‘-ﬁ"»"*.l't.,""'n#-"'Ln-grl.,'-x

Figure 41: A flat baseline. Figure 42: An acquired baseline.

A flat baseline can be set instantly by simply choosing a threshold level. A baseline is acquired by setting

a time interval for acquisition, and a mode of acquisiton -- min hold, max hold, or average. Once
acquired, a decibel offset can be applied to move the baseline to the desired location on the amplitude
axis. Acquired baselines can be exported and imported, using a CSV format.

4.10.1.1 Baseline File Format

A baseline is saved as a CSV file, consisting of a header and a list of points defined as (frequency,
amplitude) pairs. If you export an active baseline, you will observe the file format below.

BASELINE, Version 1
startFreq, 2.00E+09
binSize, 100.0E+06
RBW, 30.0E+03

VBW, 30.0E+03
refLevel, -20.00

div, 10.00

timestamp, 1.50714E+12
offset, 5.00

frequency(Hz), amplitude(dBm)
2.00E+09,-50.00
2.10E+09,-51.00
2.20E+09,-48.00
2.30E+09,-39.00

Table 1: Baseline file format example.

The frequency of each point is inferred from startFreq and binSize as defined in the header; the first
point  As f r equ estadRreq, iardl eaehgfollavng ftequency is spaced binSize from the one
before it. T he frequencies listed are for convenient reference and are NOT USED when importing the
baseline.
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RBW, VBW, refLevel, and div reflect the sweep settings at the time of capture. Like the timestamp and
point frequencies , they are for reference and are ignored . Offset refers to the dB offset specified in the
Baseline section of the General Control Panel

Custom baseline CSV files utilizing this format can be edited or created in a spreadsheet editor  and then
imported .

4.10.2 Defining Events

For a single sweep, an event is the portion of a signal that is above the baseline. However, since an event
has a time dimension, and may exist over multiple sweeps, the issue arises of when to consider a single
sweep event to be merely a snapshot of an ongoing multi  -sweep event, when to consider it as the full
event, and when to not consider it an event at all.

Figure 43: A single -sweep snapshot of an event.

Two parameters are available to fine -tune what constitutes an event in the time  domain ? frequency
deviation and minimum duration. Deviation refers to the maximum allowable difference in center
frequencies between consecutive snapshots for those snapshots to be considered part of the same
event. Minimum duration sets a lower bound on how long a signal must persist before being considered

an event.

Deviation

(Hz)

YO N
i e
ANaAEN

I Fo l

Figure 44: The frequency deviation between two single -sweep snapshots of an event.

To maximize capture and catch quick or jumpy signals, set minimum duration to zero and deviation to a
high value. To more tightly restrict what constitutes an event for more persistent and steady signals, set
minimum duration to a higher value and dial down deviation.

4.10.3 Regional Zoom

Interference Hunting mode provides regional zoom functionality, which allows for close visual inspection
of specific parts of spectrum without changing span.
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949 999587 MHz 999 950737 MHz 1.049902 GHz

Figure 45: The regional zoom controller.

The regional zoom controller is located below the main sweep plot, appearing as a horizontal strip. It is
used to control what portion of the sweep is visible in the main plot by adjusting the lower and upper
bounds of the unshaded region. These bounds, visible as vertical black lines, to the left and right of which
are the unseen shaded regions, can be dragged in either direction, and the entire unshaded window can
be dragged.

The full sweep at the current span setting, along with any baselines and events, is always visible in the
regional zoom controller.

Ref-30 000 RBW 300 000000 kHz VBW 300 000000 kHz
Mkr- 999 999565 MHz, -40.076 dBm

&

44,00,

7200 ‘
86,00 l

A

Start 981.718323 MHz Span 37265609 MHz Stop 1.018984 GHz

|

k49!.!9‘7& THz 1249531 GHz - ! ! 1.999062 GHz.
Figure 46: Regional zoom being used for close inspection of event.

4.10.4 Exclusion Zones

Exclusion zones are areas of spec trum where events cannot occur. By excluding known sources, large
areas of spe ctrum can be monitored with decreased  risk of false positives. An exclusion zone is defined
by a start and stop frequency.

VAN AT AR N

EESE T
; U

{l
L

Figure 47: A signal breaking a flat baseline threshold and falling partially within an exclusion zone (the yellow shaded portion). Onl y the
unexcluded part of the signal is considered an event (the red shaded portion).
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4.10.5 Spectrogram

The spectrogram, or waterfall, is a useful view in this mode, and can optionally appear above the main
plot. It is described in more detail in  Display Modes .

4.10.6 Sweep Settings Control Panel

See Sweep Settings Control Panel in Swept Analysis Mode.

4.10.7 Interference Hunting Toolbar

1 Spectrogram Zz Enables the spectrogram display. See Spectrogram.

4.10.8 General Control Panel

The General control panel contains the basic controls specific to Interference Hunting mode. It is divided
into two sections, Baseline and Events, which are the two main abstractions introduced by the mode.

4.10.8.1 Baseline
A baseline defines the threshold, at each frequency it

contains, above which a signal is considered to be an

. . . Threshold | Acquired --|
event. A baseline can be either a flat line, where the
. . . Enabled

threshold is the same across all frequencies, or it can
be acquired from a signal over a period of time. UL | 1.000s |
Acg Mode | Average --|
1 Threshold z Specifies which type of baseline is Offs et | 5.000 | dB
being used: an acquired one, or a flat line il line | 70.000 | dBm

(minimum signal). Color ——

1 Enabled z Specifies whether a baseline will be | import ” Export |
displayed on plots and used to detect events . |
1 Acq Time z The amount of time over which a

Acquire Baseline |

new baseline is acquired.
1 Acq Mode z What type of
accumulation function to use on consecutive sweeps during baseline acquisition.
Offset z The amplitude offset of an acquired baseline from its original level.
Flat Line z The amplitude that is the constant threshold for what is considered an event.
Import 7z Load a saved baseline.
Export z Save the current baseline.
Acquire Baseline 7z Begin acquiring a new baseline according to the current acquisition
rules.

Figure 48: Baseline subset of General Control Panel

=A =4 =4 4 A

4.10.8.2 Events

An event is an incident where the input signal jumps above the threshold set by the baseline over a
frequency range. It is defined by a frequency, bandwidth, peak level or channel power, threshold
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(baseline level at that frequency), margin (decibels over threshold), start time, and duration of the

signal.

il

=A =4 =4 A

Min Duration  z The minimum amount of time

a S|g!’1al must break the baseline to be D — | 0.000000 us |
considered an event. |

1.000000 kHz|

Lo L. Deviation
Deviation z The allowable variation of the

center frequency of an event. Peak '|
Level z The mode of level calculation. ]
0 Peak z The highest amplitude of event, ~ Bandwistn | 25 000000 kHz |
o Channel Power Zz The channel power Freq Format | Center / Bandwidth v|
surrounding the center frequency of Dur Format | Extended (hh:mm:ss:ms) v|
the event oo
Auto -Width z In Channel Power Figure 49: Events subset of General Control Panel

mode, automatically choose a bandwidth for channel power computation.

Bandwidth z In Channel power mode, manually input a bandwidth for channel power

computation.

Freq Format z The frequency format to be used in event list and logging.
o Center/Bandwidth  z Specify an event using its center frequency and bandwidth.
o0 Start/ Stop Zz Specify an event using its start and stop frequencies.

Dur Format z The duration time format to be used in event list and logging.

Basic (s) z Display time in seconds.

Extended (hh:mm:ss:ms) z Display time in clock format .

Color z The color of an event on the plots.

4.10.9 Measurements Control Panel

SeeMeasure Control Panel in Swept Analysis Mode.

4.10.10 Exclusion Zones Control Panel

An exclusion zone is an area of spectrum in which an event cannot take place. An exclusion zone is
defined by a start and stop frequency. It is useful for ignoring known sources.

Exclusion Zones

1 Add Zone z Adds a new exclusion zone definition
. to the list and activates it.

| Marne Start top | 1 Remove Zone z Removes the highlighted
1|+ LTE 1850000 GHz 3.800000 GHz exclusion zone definition from the list.
2|1 Biuetooth 2409000 GHz | 2450000 GHz i Clear z Removes all exclusion zone definitions
from the list.
1 All zZ Activates all exclusion zone definitions in
the list.
1 None z Deactivates all exclusion zones
i cons definitions in the list.
Pemve S0 T Import Z Import a saved set of exclusion zone
Clear
83
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