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1 Overview

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

1 SAseries - SA44/ SA44B | SA124A | SA124B
1 TG product s-TG44/TG124
1 BB series - BB60A/BB60C

This document will guide users through the setup and op eration 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 configure the software.

1.1 WHA T NESV

With Version 3.0, the software has been rebranded  Spike™. The SAand TG series products have been
integrated into the software. The software now supports all Signal Hound test and measurement
products.

1.2 SOFTWARE 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Version 3.0.10, the software will also alert a user when a newer version of the software is available.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 wellas  on the Help ->About Spike dialog. The software wil | provide a
link to where the latest version can be downloaded.
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2 Preparation
2.1 INITIALINSPECTION

Check the package for shipping damage before opening. The Signal Hound box should contain a USB
cable, a Signal Hound spectrum analyzer and an installation CD.

2.2 SOFTWARE INSTALLATION

The software can be found on the CD included with your purchase or on our website
www.SignalHound.com . The latest software version can always be found on our website.

Once you have located the software, r un the setup.exe and follow the on-screen instructions. You must
have administrator privileges to install the software. You may be asked to install the Windows Runtime
Frameworks, as this must be installed for the software to run. The installer will install the device drivers
for the Signal Hound products during installation as well.

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

2.2.1 System Requirements

Supported Operating Systems :

I Windows 7 (64 -bit)
1 Windows 8 (64 -bit)

Minimum System Requirements

Processor requirements depend on which device you are planning to operate
SA series: Dual-core Intel processors
BB series: Intel Desktop quad -core i-Series processors (Sandybridge generation or later) ***
RAM requirements
Minimu m - 4 GB
Recommended - 8 GB RAM
The software will on average require less than 1GB of memory
Peripheral support
SA series: USB 2.0
BB series: Native USB 3.0 support
Graphics drivers
0 Minimum: OpenGL 2.0 support
0 Recommended: OpenGL 3.0 support**

=A =4 =4 4 4 -4 -4 4 -8 -4 -4

(** Certai n display features are accelerated with this functionality, but it is not required.)
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(*** Our software is h ighly optimized for Intel CPUs. We recommend them exclusively.)

2.3 DRIVER INSTALLATION

The drivers shipped for the BB60 are for 32 and 64-bit operating systems and are placed in the
application folder during installation.  The \drivers \x86\ folder is for 32 -bit drivers and the \drivers \x64\
folder for the 64 -bit drivers. 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 BB-series drivers (e.g. BB60C) navigate to the application fold er (where you
installed the Spike software) and find the Drive rs64bit .exe file. (If on a 32-bit system, find the
Drivers32bit.exe file) Right click it and Run as administrator . The console text will tell you if the installation
was successful.

To manually install the SA -series drivers (e.g. USB-SA44B), navigate to th e application folder ( where the
Spike software was installed ) and find the CDM v2.12.00 WHQL Certified.exe file. Right click it and Run
as administrator . Follow the installation instructions.

If manually running the driver installers did not work, make sur e the driver files are located in their
respective folders and follow the instructions below.

You may manually install the drivers through the Windows device manager. On Windows 7 systems with
the device plugged in, click the Start Menu and Device and Printers. Find the FX3 unknown USB 3.0
device and right click the icon and select Properties. From there select the Hardware tab and then
Properties. Select the Change Settings button. Hit the Update Drivers button and then Browse My
Computer for drivers. From there navigate to the BB60 application folder and select the folder name
drivers /x64 . Hit OK and wait for the drivers to install.

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

2.4 CONNECTING YOUR SIGN. HOUND

With the so ftware and device drivers installed, you are ready to connect your device.  The supplied device
USB cable should first be connected into 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.

The first time a device is connected to a PC, the PC may take a few seconds recognizing the device and
installing any last drivers. Wait for this process to com plete before launching the software.

When the device is ready, the front panel LED should show a constant green color.
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2.5 RUNNING THE SOFTWAREOR THE FIRST
TIME

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 s hortcut or the Spike.exe file found in the
installation directory . If the device is connected a progress bar will indicate the device preparing.

If no device is connected or found

, the software will notify you . At this point, connect the device and use

the File > Connect Device menu option to open the device.

3 Getting Started

Launching the Spike™ software brings up the Graphical User Interface

GUI in detail and how the GUI can be used to control the Signal Hound spectrum a nalyzer.

Below is an image of the software on startup.
the software begins sweep ing the full span of the device:

(GUI). This section describes the

If a device is connected when the application is launched ,

{21 Broadband Spectrum Analyzer (==l
File Edit Presels Sefings AnalysisMode Utiiies Help
Menu Bar | Traces and Markers Spectiogram  OFf - [ Persistence Clear single Trig Continuous Sweep Setings
4 4
e Ref-30.000 dBm RBW 300.0000000 kHz VBW 300.0000000 kHz sy
Trace one - Div 10.0 Atten Auto Sweep Toolbar Span al¥ 5.9890000 GHz
Type Clear & Write - Center 4] 3.0055000 GHz
Color [ ] start 11.0000000 MHZ
Update stop 6.0000000 GHZ
To Front | Clear | step 20.0000000 WHz
Export | ClearAl | Full Span Zero Span
4 Markers 5000 4 Anpituce
Warker one - Ref al= 30000 @Bm -
PlaceOn  Trace One - Div 10000 B
Update [} Gain Auto Gain -
Active o Atten Auto Atten -
Peak Search Delta |
To Genter ToRef | ~70.00 4 Bandvidth
Peak Left PeakRight | R o
| | | REW ] 300.0000000 kHz
2 FiEs vew A= 3000000000 kHz
Ref Offset 0000 8 Auto RBIW Auto VBIV
yort
4 Chamel Power 0000 4 Acqiston
Width 20.0000000 MHz Video Units  Power -
Spacing 200000000 MHz Defector  Average -
Enabled o o Swp Time 1000 ms
-110.00]
Control
Panel 3
<DGraticule
-130.00
Start 11.0000000 MHz Center 3.0055000 GHz Stop 6.0000000 GHz
Playback Span 5.9890000 GHz Elapsed 235, SweepSize 76659 Status Bar
Toobar > macive @ B P B Il «w W M

Figure 1: SpikeTM Graphical User Interface
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3.1 THE GRATICULE

The graticule is a grid of squares used as a reference when displaying sweeps and when making
measurements. The software always displays a 10x10 grid for the graticule . Inside and around the
graticule is text which can help make sense of the graticule and the data displayed within.

3.2 THE CONTROL PANER

The control panels are a collection of interface elements for configuring the device and configuring the
measurement utilities of the software. On first start up, a control panel will appear on both sides of the
graticule. Each control panel can be moved to accommodate a u s grafefesce. The panels may be
stacked vertically, dropped on top of each other (tabbed), or placed side by side. This can be
accomplish ed this by dragging the panelsv iathecont r ol panel As title bar

Each control panel contains multiple subsets of related controls. Each subset will be described in more
depth below. Each subset can be ¢ ollapsed or expanded.

3.2.1 Measurements

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

3.2.1.1 Trace Controls

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

I Trace z Select a trace. The trace controls will populate with the new selected trace. All
future actions will affe ct 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.
o Max Hold z For each sweep collected only the maximum trace points are retained
and displayed.
o MinHold zFor each sweep collected only the minimum trace points are retained
and displayed.
o0 Min/Max Hold z For each sweep collected, the minimum and maximum points are
retained and displayed.
o0 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.
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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.

Update z If update is not checked, the selected trace remains visible but no longer updates
itself for each device sweep.

Clear z Reset the contents of the selected trace.

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, Min Amplitude, Max Amplitude)
triplets. Frequenc vy is in MHz, Min/Max are in dBm/mV depending on whether logarithmic
or linear units are selected.

3.2.1.2 Marker Controls

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

f
f

=

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

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

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

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.

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

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

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

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

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

3.2.1.3 Offsets

|l

Ref Offset z Adjust the displayed amplitude to compensate for an attenuator, probe, or
preamplifier. The offset is specified as a flat dB offset. This offset is applied immediately
after a sweep is received from the device, before any measurement is performed.

10
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3.2.1.4 Channel Power

=

Width z Specify the width in Hz of the channels to measure.

Spacing z Specify the center -to-center spacing for each channel.

Enabled z When enabled, channel power and adjacent channel power measurements will
become active on the screen.

The adjacent and main channels are only displayed when the width and spacing specifies a channel
within the current span. See Taking Measurements: Measuring Channel Power _ for more information.

3.2.1.5Occupied Bandwidth

f

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

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

3.2.2 Sweep Settings

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

3.2.2.1 Frequency Controls

f

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

Span z Specify the frequency difference between the start and stop frequencies centered

on the center frequency. A reduced s pan 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.

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.

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

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

Zero Span z Enter Zero-Span mode, using the current center frequency as the starting
center frequency for zero -span captures.

3.2.2.2 Amplitude Controls

il

Ref Level 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
reference level. Use the arrows to change the reference level by the amount specified by
the Div setting.

11
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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

graticul e is 1/10™ of the reference level.

Atten Zz 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
best optimize for dynamic range and compressio n when making measurements.
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 sho uld be done by experience d Signal Hound users only.
Preamp z If the device connected has an internal preamplifier, this setting can be used to
control its state.

3.2.2.3 Bandwidth Controls

f

|l

Native RBW z When Native RBWis enabled, the device uses the Nutall window function.
When disable d, a custom flat -top window function is used. The custom flat -top window
allows all possible RBW values to be set, while Native RBWs only allow a certain subset of
RBWSs. The flat-top window will increase absolute amplitude accuracy.  Native RBW is
available only for BB series spectrum analyzers and is ignored for SA series analyzers.
RBW Zz This controls the resolution bandwidth (RBW). For each span a range of RBWs may
be used. The RBWcontrols the FFT size and signal processing, similar to selecting the IF
band pass filter s on an analog spectrum analyzer . The selectable bandwidths displayed
change whether native or non -native bandwidths is selected.
o Native resolution ba ndwidths are available from below 1 Hz to 10.1 MHz, in powers
of two. Use the arrow buttons to move through the selectable RBWs.
o Non-Native resolution bandwidths are available ina 1 -3-10 sequence. (e.g. 1 kHz, 3
kHz, 10 kHz, 30 kHz, 100 k H z , wheén ukin g the arrow keys.
o For BB series devices, RBW is restricted to Native RBW values in Real -Time mode
only.
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 amplitud e is then filtered by the Video
Bandwidth filter.
o All RBWchoices are available as Video Bandwidths, with the constraint that VBW
must be less than or equal to RBW.
o InReal-Time mode VBWis not selectable.
Auto RBW Zz Having auto selected will choose reaso nable and fast RBWs 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.

3.2.2.4 Acquisition Controls

|l

Video Units z In the system, unprocessed amplitude data may be repr  esented 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.

12
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il

il

Video Detector Settings - As the video data is being processed, the minimu  m, maximum,
and average amplitudes are being stored.
Sweep Time

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

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

3.2.3 Zero-Span Settings

The Zero-Span Settings control panels allows configuration of zero  -span captu res. It is only visible when
in Zero-Span mode.

3.2.3.1 Capture Settings

f

Input Pwr 7 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.

Center z Specifies the tuned center frequency of the capture, or in another way, the OHz
frequency of the | /Q data capture.

Gain z Controls the internal device amplification. It is recommended to keep this valu e set
to Auto.

Atten z Controls the internal device attenuation. It is recommended to keep this value set

to Auto.

Decimation z Controls the overall decimation of the | /Q data capture. For example, a
decimation of 2 divides the receiver sample rate by 2 . Increasing decimation rate increase
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 1/Q data capture. This

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

IF BW Z (Intermediate Frequency Bandwidth) Controls the bandwidth of the passband filter
applied to the 1Q data stream. The bandwidth cannot exceed the Nyquist f requency 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 ca pture contains less than 20 samples, and at the upper end, when the resulting
capture contains more than 65536 samples.

3.2.3.2Trigger Settings

il

Trigger Type z Select a trigger type for the data capture. When a trigger type is selected,
the captures are synchroniz ed by the presence of a trigger.

13



-Getting Started | The control Panels

1 Trigger Edge Zz Select whether to trigger on a rising or falling edge. Applies to both external
and video triggers.

1 Video Trigger Zz Select the amplitude for the video trigger to trigger on. This value is
ignored if video tri ggering is not selected.

1 Trigger Position 7z 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, t he sweep will display the 10 points before
the trigger occurrence , and the first 90 points after the trigger.

3.2.3.3 AM/FM Modulation Analysis

1 Enabled z Enables the modulation analysis display.
1 Low Pass z Set the audio filter cutoff frequency .

See Taking Measurements: AM/FM Modulation Analysis for more information.

3.2.4 Scalar Network Analysis Control Panel

This control panel appears when the operational mode |
This control panel will only appear if a spectrum analyzer and tracking generator are both present and

the software is able to begin the tracking generator sweeps. The control panel will appear at the top of

the Sweep Settings control panel.

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

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

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.

1 Plot VSWR z Plot the return loss as VSWR.

1 VSWR Div z Specify the vertical plot divisions. When VSWR is being plotted, the graticule
ranges from 1.0 at the bottom of the plot, to 1.0 + 10 * div at the top.

1 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.

1 Store 20dB Pad z Perform a normalization when a 20dB pad is inserted in the RF path.
Should only be performedrafter a normal 3Store T

For more information on these controls see Modes of Operation : Scalar Network Analyzer

3.2.5 Digital Demodulation Control Panel
3.2.5.1 Demod Settings

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

14
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il

Input Power 7 Specify the maximum expected input power of the input signal. Ideally this value
should be set to ~10 dB above the input power for the best dynamic range and resulting
measurements.

Sample Rate Zz Specify the symbol rate of the modulated inpu  t signal.

Symbol Count 7z Specify the number of symbols to plot.

Modulation  z Specify the modulation format of the input signal.

Meas Filter 7z Specify the filtering to be performed by the demodulator. See Selecting the
Measurement Filter for more information.

Filter Alpha 7z Specify the bandwidth coefficient of the measurement filter. See Selecting the
Measurement Filter _for more information.

Auto IF Bandwidth 7 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 7 Specify the width of an IF bandwidth filter to be applied before dem odulation.
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.

3.2.5.2 Trigger Settings

=

Trigger Type z Specify whether to trigger the capture on sync pattern.

Pattern(Hex) z Specify a sync pattern to trigger on.

Pattern Length 7z 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 ne cessary 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.

Search Length z Specify the size of the sea rch window in symbols. The pattern will be searched
for within this window.

3.3 SWEEP TOOLBAR

The sweep toolbar is visible when the device is operating in the normal sweep and real -time mode s. The
toolbar is located above the graticule and contains controls fo  r displaying and controlling traces.

il
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Spectrogram 7z Enables the display of two and three dimensional spectrogram displays.
See Display Modes: Spectrogram.

Persistence z Enables/disables the persistence display. See Display Modes: Persistence.
Clear z Clear the contents of the persistence display.

Intensity z Controls the intensity of the persistence display.

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

Continuous 7 Request that the software continuously retrieve s sweeps from the device.
Preset z Restores the software and hardware to its initial power  -on state by performing a
device master reset.

15
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3.4 ZERGSPAN TOOLBAR

The zero-span toolbar is vis ible when the device is oper ating in zero -span mode. The toolbar is located
below the file menu and contains controls for manipu  lating the displays and controlling acquisitions.

1 Demod Selection 7z Specify which analog demodulation to perform and display. Choices
include amplitude, fre quency, and phase demodulation.

1 Marker Off z Disables an active marker on the waveform.

Marker Delta z Toggles the delta marker on the waveform.

1 Single z Request the software to perform a capture and pause the display. If a video or
external trigger is co nfigured, t he software will continue to  update until a trigger is found.

1 Auto z Request the software continuously update with the specified trigger.

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

3.5 DIGITAL DEMODULATIONOOLBAR

The digital demodulation toolbar is visible when the software has entered the modulation analysis
mode. This toolbar provides a number of controls to help the user customize the view layout.

=

1 Add View z 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 conf iguration without the software interfering.

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

3.6 THE MENU
3.6.1 File Menu

1 Print z Print the current graticule view. The resulting print will not include the control panel
or the menu/toolbars.

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

1 Import A Path Loss A Import Path Loss Table Zz Introduce path loss corrections for the
incoming traces. See Additional Features: Importing Path Loss and Limit Line Tables for
more information.

1 Import A Path Loss A Clear Path Loss Table z Clear any loaded path loss table.

1 Impor t A LimitLines A Import Limit Line Table  z Import a set of limit lines which then
the incoming trace is tested against. Limit  lines are two lines across the span which defines
an acceptable amplitude region for a trace. See Additional Features: Importing Path Loss
and Limit Line Tables for more information.

1 Import A LimitLines A Clear Limi tLine Table z Remove the active limit line table.
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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 and list the d evices and their serial numbers. From this list, a
single device can be selected.
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 devi ce and close the software.

3.6.2 Edit Menu

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

91 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.

1 Colors z Load various default graticule and trace color schemes.

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

1 Program Style z Select a color theme for the main windows of the application.

9 Preferences z Opens a configuration dialog allowing the further configu  ration of the
software. See Getting Started: Preferences.

3.6.3 Presets

The presets menu bar provides a way for users  to manage the preset functionality for the software. Each
preset offers the capability to recall a full software  configuration. This is convenient for recalling specific
measurement configurations. Presets can be renamed. Presets can be recalled with keyboard shortcuts.

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

Presets are stored in C: \Users\YourUserName \AppData\Roaming\SignalHound \. AppData\ is a hidden

fol der by default on Windows systeMd. ifmfhg pndsetosreaes
Presets[1-9] in the software. To use a preset on a different compu ter, simply copy the preset to the new

computer in the correct path.

3.6.4 Settings

1 Reference z Change the source of the reference oscillator. Internal or external reference
can be chosen. If external reference is chosen, ensure a 10MHz reference is connected to
the appropriate BNC port.

o Internal Zz Use the internal 10MHz clock
o External Sin Wave z Use an external AC 10MHz reference clock
o External CMOS-TTL z Use an external 10MHz CMOS input clock.

1 Spur Reject - When spur rejection is on additional signal processing is enabled attempting

to remove spurious signals which are the result of mixing products. Spur rejection roughly
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il

doubles sweep time and is great for cleaning up a steady signal, but should not be used for
pulsed RF, or modulated signals. Spur rejection is not available in real -time mode.
Enable Manual Gain/Atten  z Enable the ability to change gain and attenuation.

3.6.5 Spectrum Analysis

f
f
1

Idle z Suspend operation.

Sweep 7z Enter standard swept analysis. See Modes of Operation: Sw_ept Analysis.
Real-Time z Enter real -time analysis mode . See Modes of Operation: Real -Time Spectrum
Analysis.

Zero -Span z Enter zero -span mode. See Modes of Operation: Ze ro-Span Analysis.
Harmonics Viewer z Selecting harmonics viewer displays the amplitude of the first 5
harmonics of the center frequency.

Scalar Network Analyzer 7 If a SA series spectrum analyzer device is currently active and a
Signal Hound tracking gen erator is connected to the PC, the software  will set up the system
as a scalar network analyzer. See Modes of Operation: Scalar Network Analyzer.

Phase Noise Plot z Displays the phase noise amplitude in dBc/Hz vs. offset from carrier
when checked. The carr ier should be within 10kHz of the current center frequency. The

data is approximate and is limited by the phase noise of the Signal Hound itself. For best
phase noise measurements, use an external 10 MHz reference. = The phase noise plot is only
available fo r select Signal Hound spectrum analyzers.

3.6.6 Trace

=A =4 =4 =4

Copy Trace z Copy the currently displayed trace to one of two available copies.
Show Trace z Toggle the display of the two trace copies.

Disable z Disable the limit lines or path loss tables.

Persistence z Enable/Disable/Clear the persistence trace.

Spectrogram z Enable/Disable spectrogram display.

3.6.7 Utilities

il

Audio Player z Bring up the dialog box to use and customize the software for audio
playback. See Additional Features: Audio Playerfor more information.

Measuring Receiver z Enables the measuring receiver utility. See Taking Measurements
Using the Measuring Receiver Utilityffor more information.

Tracking Generator Controls Z If a SA 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.

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.

18
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1 Self Test z Brings up a dialog box to manually selft est 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.

3.6.8 Help

1 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 the software and API version.

3.7 PREFERENCES

The preferences menu can be found under  Edit Menuq Preferences.The preferences menu contains a
collection of settings to further configure the ~ Spike™ software.

Trace Width z Determines to overall width of the trace being draw  n 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.

Colors z Control the colors of various software features.

Sweep Delay z Set a delay which occurs after each device sweep. This delay can be used to

artificially slow down the rate of sweeps, which can reduce overall processor usage and

increase the length of time a recording covers.

1 Real Time Accumulation 7z Determines how often a sweep is returned from the device
operating in Real -Time mode. A lower value increases overall resolution of events in Real -
Time mode, but increases processing significantly. Not all PCs will be capable of handling
the lowest setting. Recommended values range from 16 -32ms. To learn more about Real -
Time mode, see Modes of Operation: RealTime Spectral Analysis.

1 Playback Sweep Delay z Set how fast the sweeps are played back from a recorded sweep
file.

1 Max Save File Size z Control the maximum size of a swe ep recording. The software will

stop recording when the max file size has been reached.

=A =4 =4 -4 =4

3.7.1 Language Selection

The Spike software offer s multiple language choices for the majority of 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 languag e used.

In the preference menu, a user can change the translation Spike uses. Smply select the language of
choice and press JApplyj. Once applied , the software will need to be restarted to take effect. ~ On the next
program launch the selected language will be loaded.
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3.8 THE 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.

3.9 ANNUNCIATOR LIST

On the upper left hand corner of the graticule, a list of annunciators can be displayed . Annunciators a re
warnings and indicators providing useful information to the operator. Below is a list of all annunciators
and their meanings.

1 Temperature Zz The device temperature is always displayedin °C. Thi s is the devic
internal temperature.

1 IF Overload z This indicator appears when hard compression is present on the displayed
sweep. 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.

1 TEMP z This indicator appears when the device has deviated more than 2 °C since its last
temperature ca libration. The software will automatica Ily calibrate if the device is not in real -
time mode. Manually recalibrate the device by pressing the Self -Cal IF control panel button.

1 LOW V 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.

1 UNCAL z This indicator appears whenever a ny warning indicator is active to notify the user
that the device may not be meeting published specifications

3.10 PLAYBACK TOOLBAR

The playback toolbar controls the recording and playback of sessions. Sessions are a collection of saved
sweeps at one device se tting. See Taking Measurements: Saving Sessions.

Inactive O H ) EH Il « 4 M

Record z Begins recording a session

Stop Recording z Stops recording an active session.

Play/Continue 7 Begin playing a saved session or continue a paused session.
Stop z Stop playing the current session.

=A =4 =4 -4
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Pause z Pause the current session.

Rewind 7z Rewinds then pauses the session.

Step Back z Shows the previous trace in the session and pauses.
Step Forward z Shows the next trace in the session and pauses.

3.11 I/Q RECORDING TOOLBR

In Zero-Span mode, the 1/Q rec ording toolbar is located below the graticule displays. The toolbar
contains a number of controls for configuring and capturing 1/Q waveforms. See Taking Measurements:
I/Q Recordingfor more information.

=A =4 =4 =4

Record Directory Browse C:/Users/AdiDocuments/SignalHound!  Record Length{ms) 1.000 Save as  Binary - Record

1 Record Directory z Specify the storage directory f or all saved I/Q captures. The default location
is the current users Documents folder.

1 Record Length z Specify the duration of the recording. Recording lengths can be specified
between 1 millisecond and 1 second.

1 Save As 7 Specify the file format as either binary or text based.

1 Record z Perform one capture.

4 Modes of Operation

The SpikeTM software allows the Signal Hound spectrum analyzers to operate in multiple modes of
operation. Common modes of operation available  to all Signal Hound devices include sw ept analysis,
real-time spectrum analysis , scalar network analysis (with a Signal Hound tracking generator), and zero -
span. Other possible modes which are device specific include harmonic analysis, phase nhoise
measurements, and digital demodulation.

All Signal Hound spectrum analyzers are real -time devices. This means the device is capable of
continuously streaming the IF frequency with no time gaps. Having no time gaps is critical for
measurements and tests requiring high probability of intercept (POI). See the section below Real-Time
Spectrum Analysis  for a more in-depth discussion of the real -time device capabilities .

4.1 SWEPTANALYSIS

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

the software you will confi gure the device and request the device perform a single sweep across your
desired span. Spans larger than the devices instantaneous bandwidth are the result of acquiring multiple
IF patches and concate nating the results of the FFT processing on each of the se 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  request t hem one at a time with the Single and Continuous
buttons found on the Sweep Toolbar .
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4.2 REALTIME SPECTRUM ANALY £

All Signal Hound spectrum analyzers can function as online real -time spectrum analyzers. The Spike
software exposes this functionality for each spectrum analyzer. 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 | Device Real-Time Bandwidth
for characterizing short duration spectral
events, such as spurious emissions or for SA44/SAL24 250kHz
interference hunting. Real -time analysis is BB60A
also great for monitoring spread spectrum
signals and observing frequency hopping BB60C 27MHz
communications channels.

20MHz

Max Real-Time Bandwidth

These types of applications are possible because real -time spectrum analysis guarantees 100%
probab ility 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 i
captured and displayed by the Spike software.

o

When in real -time mode, a special persistence display is shown. A screen shot of the software in real
time mode is shown below.

gt sl iend Spavan oo cms b Ot
Fée €Ot Presets  Sefiogs  Avasi Mode  USites Ml
Specvogm | 20 = | pesamecs wvasy i} = see O e || NI

Trace L -

X Swn91375000MAz 5 Stop 91.625000 MHz
526 pts in €0 ms

e (O WD B 1o« ou|

@

SA44B analyzing an FM radio station in real -time spectrum analysis mode. The persistence display is shown on the bottom half of th
applicationand a2 -dimensional waterfall plot is shown on top.
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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 are capable of creating these
plots from thousands to over a m illion 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.

4.3 ZERGSPAN ANALYSIS

Zero span analysis allows a user to view an d analyze complex signals in the time domain. The application
can demodulate AM, FM, and PM modulation schemes, and display the results through multiple plots. A
user can enter zero span mode by using the Analysis Modedrop down file menu, or by pressingt he zero
span button on the Sweep Settingscontrol panel. Below is an image of the software operating in Zero -
Span mode.
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BBEOC 4081C — 475V Serial- 41190108 Firmware Ver - 4.
The application window will be split into multiple viewports and contain a control panel for controlling

zero span sweeps. Zero span m ode offers three viewports,

1. Demodulation Waveform Plot z Shows the results of performing AM/FM/PM demodulation. The
waveform is plotted as Amplitude/Frequency/Phase over time depending on the modulation
type selected.

2. Spectrum Plot z Shows the frequency spectrum of the zero span capture. The plot shows the
amplitude over frequency of the waveform signal.

3. 1/Q Waveform Plot z Plots the individual | and Q channels as amplitude over time.
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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 exceed s the amplitude specified in the Video Triggerinput. This is
useful for an alyzing a periodic transmission.

If the transmitter has a trigger output, the trigger can be route d to the spectrum analyzer trigger in put.
Select Jexternal t r-$pangweeptobegn afierdhu shardwarte gigger.e Thetrigger can
occur on the rising or falling edge of a signal. A 3.3V CMOS trigger with a 50 ohm output impedance is
ideal, but 5V logic with a 50 ohm output impedance is acceptable. Higher or lower output impedance

may work with a short BNC cable, but longer cables may cause i ssues with reflection.

If the trigger output is sensitive to loading, start zero span mode with external trigger enabled before
connecting the trigger, to ensure the trigger port is configured as an input.

4.4 SCALAR NETWORK ANALXER

If a BB60C or SAseries 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 acros s a range of frequencies. This
mode, when used with a directional coupler, also measures return loss.

File Edit Presets Seftings Analysis Mode Utilies Help

Ref 10.00 dB Step 5.000000 MHz
Div 10.0 Atten --
F— Mkr 1: 455.000000 MHz, -0.09 dB Sween Size ots
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\ Eo| Coali | 1040
‘ om (2] weowomme]
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Active [ Full Span I Zero Span |
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IT PeakLen PeakRignt | et EE toom]wmn <]
000
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idth b Bandwidth
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Span 640.000000 MHz 129 pts in 584 ms
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Figure 2 The Spike ™ software and a SA44B and TG44A sweeping an inline passive bandpass filter.

To learn more about scalar net work 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.

. . F | =i e
When Scalar Network Analysis is selected, an

control panel.

additional control panel is added to the Sweep Setting Sweep Size | 100.000 | pts
Sweep Type | Passive Device v|
. . High Range
This control panel exposes additional controls for
Store Thru | Store 200BPad |

configuring network analyzer sweeps.

4.4.1 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
recommende d. This maximizes dynamic range and sweep speed.

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 ta kes about 7 seconds, but the sweep
updates at each point.

1 Use the Amplitude controls to set the Reference Level, typically to +10 dBm.
1 Using the Tracking Generator Controls:

(0]
(0]
(0]

Select the desired sweep size. A 100 point sweep is a good starting point.

If measuring an amplifier, select Active Device

Leave High Range checked unless faster sweeps are needed at the expense of
dynamic range.

If accurate measurements are needed below -45 dB, use the default settings of
Passive Device and High Range.

4.4.2 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 analyz er 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 setting on a step attenuator, or a 20 dB
attenuator in an amplifier test setup).

2. Click Store Thru and wait for the sweep to complete. The sweep should be normalized at 0 dB
when this process completes. At this point, readings from O dB to approximately -45 dB are
calibrated.
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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 r ange sweeps, giving accurate measurements down to
the noise floor.

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.

4.4.2.1 Improving Accuracy

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

4.4.2.2 Testing High Gain Amplifiers

When measuring an amplifier that will have gain of 20 to 40 dB, the use of a 20 dB pad is required.
Simply insert the 20 dB pad before the Store Thru, and leave the pad on either the SA or TG when
connecting to the amplifier. For amplifiers with more than +20 dBm maximum output, the pad should go

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

4.4.3 Measuring Return Loss

Adirectional coupler  of appropriate frequency range (sold separately) may be used to make return loss

measurements.
1 Connectthet r acki ng generator to t hTépod.i recti onal coupl
1 Connectthespectrum analyzer to the directional <coupl e
1 Use the "IN" port as the test port. Leave it open (reflecting 100% of power).
1 If a cable will be 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 benefitfrom3to 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.
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4.4.3.1 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 responsi bility to understand and obey laws regarding
transmitting on those frequencies.

4.4.4 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 Netw ork 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 t he 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.

4.5 DIGITAL DEMODULATION

By utilizing the digital demodulation  capabilities of the Spike software , a Signal Hound spectrum analyzer
can function as a vector signal analyzer (VSA) . This allows a user to measure signals that cannot be
described in terms of AM or FM. With the spike sof tware it is possible to characterize a number of
complex communications signals. The Spike software offers a number of common VSA views, such as
constellation diagrams, symbol error charts, and symbol tables.

The Spike software allows the demodulation of a  number of modulation schemes such as BPSK, DBPSK,
QPSK, DQPSK, B8PSK, D8PSK, Nj & O gibol mapRmySTkr.eactaaitdle QA M1 6 .
supported schemes inthe Appendix: Constellation Mappings .

Digital d emodulation can be accessed through the Analysis Mode  -> Modulation Analysis file menu
setting. The picture below is an image of the software operating in the VSA mode.
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I Spike: Signal Hound Spectrum Analyzer Software
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The SA44B demodulating a Pi/4QPSK signal

4.5.1 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 provide.

Then the measurement filter
should be :

If the t ransmitter filter is: And the r eceiver filter is:

Raised Cosine

None

Raised Cosine

Root Raised Cosine

Root Raised Cosine

Root Raised Cosine

Gaussian

None

Gaussian

A user must also select the filter bandwidth, sometimes referred to as th e 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.

4.5.2 Customizing the Display

Spike allows a user to add and organize a number of measurement disp
to the main view area by selecting the 3Add Vi ewj
number of default displays. Uf JAuto Fiti is enabl
Auto Fit is disabled t hen 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.

lays. The displays can be added
co
ed,
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4.5.3 Error Summary

The Spike software provides an error summary read -out which provides error d ata 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. Error measurements are p erformed at each
symbol over the configure d capture window. Peak
readings are the singular maximum error value for that
capture and the RMS average is the calculated from the
set of error values. Each error value is presented below.

EVM is a common way t o 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
Spike software as

£ o 0
POWD ———momim 2P LT P
R S Q&Qo@(XDserd)TSJZT
Magnitude error  is defined as
0 ®dQ £ D OQ £s

0 ®W"Q¢ QOO DG |

061 GO QNOVWE D ©OQ

for each symbol. The RMS average and peak are calcu lated using all magnitude measurement errors for
the given capture window.

Phase Error is defined as
O@BIi@ 1 £€1 0¢& QaQ 3 0¢& "QaQ I3

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 on e. 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.
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