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1. Version Management

Updated Description Sheet
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2. Preface

The software supports three display modes:

A A~ zée AWONs B+ DLz 08WI 61 Bk DY #+ D5 _
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This document uses the tablet mode in the software as an example to describe the interface

. BIOvCcad bsBEe

layout, operating modes, and operation methods of the spectrum analysis software. Although
the supported display modes vary among different instruments, the operatio n logic is
consistent across all modes. The corresponding interface diagrams are shown below
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3. Preparation

31 Al UsUJur 8l aujs WOWDWs &

The spectrum analysis software is compatible with the full range of SA, NX, and PX instruments
running firmware version 55

32  Ur UisWea BEWMNDE BB Er5€ 5 2

For the SA/NX series, which are kernel -based instruments, the spectrum analysis software
must be installed on a host computer. The recommended operating environment for the host
computer is shown in the table below:

Only the basic recommended configurations are listed in the table. For systems below the
recommended specifications, please refer to the actual test results.
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For PX series instruments, the software is installed by default in the userdata directory on the

desktop. For SA/NX series instruments, the software is installed in a user - defined directory

A ®isJ U¥padr DoeWeadsl 00D £0J 5 WI Ay GWarl 20, VJFBE B A8 s J
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Please refer to the Software Update section for instructions on obtaining and installing the

UWDbr z

latest version of the software.

Note: By default, Windows x64, Linux x86_64 and Linux aarch64 versions of the software are
provided. If a Windows x 86 version is required, please contact official technical support for
assistance .
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4. Working Modes Overview

Software offer s working modes, including Standard Spectrum Analysis (SWP), 1Q Streaming
(IQS), Power Detection Analysis (DET), Real-time Spectrum Analysis (RTA), Phase Noise
Measure , Basic Digital Demodulation (option) and Mapping mode, . The measurement functions
available in each working mode will be explained in the following sections

41 AsJ€®JVe AUrosuL+o €cipazWwz

In the standard spectrum analysis mode, the instrument performs frequency hopping
according to the configuration to achieve frequency scanning. This mode is suitable for
applications focused on frequency trace measurement and analysis. The measurement and
analysis functions provided in the standard spectrum analysis mode include:
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In the 1Q streaming mode, the instrument acquires time -domain data within the analysis

bandwidth according to the specified trigger signal and returns it to the user. This mode is
suitable for applications such as time - domain signal recording and basic dem  odulation analysis.
The functions provided in the 1Q streaming mode include:
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In the detector analysis mode, the instrument performs continuous detection analysis on the

time -domain signal within the analysis bandwidth. This mode is suitable for observing the
relationship between time and power within a certain bandwidth, such as pu Ise parameter
measurements. The functions provided in the detector analysis mode include

A o] UOraWwar UJir Ul ve JiA >BEeJsJ Urol DeWwea Jece |\
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In the real - time spectrum analysis mode, the instrument performs real - time spectrum analysis
on the time -domain signal within the analysis bandwidth and returns the spectrum results to

the user. This mode is suitable for applications that focus on instanta neous and transient signals,
such as interference troubleshooting and the identification of characteristic signals in complex
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electromagnetic environments. The functions provided in the real -time spectrum analysis
mode include:
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In the harmonic analysis mode, the instrument performs harmonic analysis on the signal based

on its fundamental frequency and displays the frequency, amplitude, and the relative
difference from the fundamental for each harmonic. This mode is suitable for a nalyzing
harmonic distortion in signals and helps identify and evaluate their nonlinear characteristics.

The functions provided in the harmonic analysis mode include:
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In the phase noise measurement mode, the instrument uses automated measurement
techniques to provide high -precision phase noise plots and detailed data tables, enabling
users to thoroughly analyze the phase stability of a signal and the noise density at di fferent
frequency offsets. The functions provided in the phase noise measurement mode include:
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In the digital demodulation mode, the instrument supports demodulation of various modulated

signals and evaluates their modulation quality from multiple perspectives. This function is
suitable for a wide range of applications, particularly for in -depth ana lysis and quality
assessment of known modulated signals. The functions provided in the digital demodulation

mode include:
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In Mapping mode, the instrument combines spectrum measurement data with synchronously
acquired GPS geographic coordinate information to generate a visual heat map displaying
signal strength, peak power, occupied bandwidth, and interference distribution. Th is mode is
suitable for radio monitoring, signal surveys, interference analysis, and network optimization.
The functions provided by Mapping mode include
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The application software Ul consists of the following sections:
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5. Common Operation
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Click "Mode " in the menu bar to switch between

er z

Standard Spectrum Analysis, IQStreaming ,

Power Detection , Real-time Spectrum Analysis, Phase Noise Measurement, Harmonic Analysis

and Digital Demodulation (Option) .
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Click "System " -> "Setting Mod e" in the menu bar to switch between

0z

"Basic" and "Professional "

modes. Compared to the Basic mode, the Professional mode provides more parameter options

in the main settings area, allowing users to flexibly select the appropriate setting mode based

on actual needs .
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Click "System " ->"Theme " in the menu bar to switch between
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"Dark" and "Light" themes.

Click "System " -> "Perference "in the menu bar, and you can set the following functions in the

pop - up setting window:
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This section details how to obtain real  -time positioning data using eithe

GNSS module. Here, the internal module refers to the GNSS module developed in
company, while the external module refers to a GNSS module produced by a third

manufacturer that supports serial communication.
and 10MHz reference clock of the inbuilt GNSS module

r the inbuilt or external
- house by the

- party

It also describes how to use the 1PPS trigger
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Only 1QS mode, DET mode and RTA mode can use 1PPS trigger of GNSS module. This section

will take 1QS mode as an example and explain in detail how to configure the 1PPS trigger

function of the GNSS module
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Note: only high quality GNSS modules
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Click "System " ->"About " in the menu bar, the UID number and firmware version of the current
instrument will be displayed in the pop - up window.

511 ° Ur zr s

Click the "Preset " button in the menu bar to restore the current software configuration to the
default initial state of the instrument.
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Single preview: click "Single ", Continuous preview: click "Continu .".
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Click the hide icon - in the menu bar to hide the main settings menu and expand the display

area. This function is only available in Tablet Mode.
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Click "Graph" -> "Scale/ Div" in the chart settings area to modify the dB value per division,

J

thereby adjusting the vertical display range of the trace.

For PX series instruments, the Y -axis scale can also be adjusted in the following way:

Click the interactive mode button " E¥* in the chart setting area, then use touch gestures on the
touchscreen:
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The display offset of the trace can be adjusted in any of the following ways
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Click the chart display area "Graph" -> "XScale" to display the X -axis of the spectrum either in

«

"Lin" (Linear) or "Log" (Logarithmic) mode.
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Click "Graph "->"Line" to enable a configurable visual reference line. Set the "LinePos " value to
adjust its position on they -axis.
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Click "Graph "->"Units " to set the display units of the graph, including dBm, dBmV, dBmA, W, V,
A, dBuV, dBuA and dBpW.
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Only the Standard Spectrum, IQStreaming and  Real-time Spectrum modes support the
spectrogram function, and the description of each control in the spectrogram  setting interface
is shown in the following table

EJOPyr zo UWUSAWIr & 510 a VIS 81 €501 bz

WLOJ UG ArssWED Or J

A6JeE >r Us EGr sWor bDreas( ,0JJAdMer dz Wre silra VAJ ©
o Qache limit: 8000 lines of pixgls i .
EWBr >r €z Elr Ur UUr z (G zUfrsors Ul W UsJer

When set to 100, scrolls 100 lines of pixels per second

81 Bl U Sets the color gradient for the  spectrogram
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The chart zoom function can be used to view details of local areas in the spectrum or time
domain graph. The instrument provides two methods: Zoom and Magnifier. Additionally, the PX
series offers extra Interactive Zoom functionality, allowing users to fle xibly choose according

to their needs.
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In 1QS mode, click "IQvT" or "PvT" in the main setting area, select the corresponding channel,
open "Analyze "and "Zoom ". Open "Analyze "and "Zoom ", adjust the zoom area by holding down
the zoom area and sliding the zoom frame, or holding down the zoom border and dragging it
left and right.
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Click the interactive mode button " E¥" in the chart setting area, then use touch gestures on the
touchscreen:
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Click on "Trace" in the c hart settings area and see the following table for a description of the
parameters in the additional menu
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1. 8L0rJsr J yJoucCrvo

Double -click on the chart display area, or click on "PeakSearch " in the chart settings area to
quickly bring up the reference  marker .

2. 8UrJsr ©*bsWubr yJuCr ULz

Click the "Marker " submenu in the Chart Settings area, select the marker you want to create,
and then click "Enable " to enable the selected marker .
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Marker pairs can be created in any of the following ways (reference marker and difference

marker as a group, current limit 5 groups)
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1. 8Pl dr AWgdbCr v

In the "Marker " submenu, selectthe marker you want to disable and click "Enable "to disable the

selected marker .

2. 8Pl 48P yJUCr ULz

All currently enabled marker s can be cleared in one of the following ways
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Switching the marker trace can be achieved
1. 8PWpTUOCWE® sGr o6GJU
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using either of the following methods
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The delta marker must be used together with a reference marker to indicate the frequency

difference, time difference, and amplitude difference relative to the reference marker
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Double -click on the chart near a local peal
Peak".

2. Wbl OJb UuUrdc zrJvod
Click on "Peak Search "in the graph settin
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After enabling the cursor, click "Marker"

By default, "AutoParam" is enabled, and the
and peak offsets based on the noise floor a
accurate ly identify valid local peaks.
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k, or select the marker and click "Marker " -> "Local

g area to enable global peak search.
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->"Left Peak" / "Right Peak" in the chart setting area.
software will calculate appropriate peak thresholds
nd signal distribution of the current trace, so as to
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After the marker is enabled, click "Marker " -> "Advanced " in the chart setting area, set the

"Threshold " and "Excursion " for left and right peak searching. After that, click "Left Peak " or

"Right Peak ", when a qualified signal is detected, the marker will automatically locate to the

signal position.
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The Marker to Centre function aligns the frequency of the current reference marker to the

center of the chart, which can be achieved in any of the following ways
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The Marker to Mode function quickly switches to other operating modes and sets the

frequency at which the current reference marker is located as the center frequency of the new

mode. This function can be realized in any of the following ways
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Click "Marker" -> "Peak Tracking" in the chart setting area. After enabling, the cursor will
automatically locate and continuously track the maximum peak within the current sweep span.

When the signal amplitude or frequency changes, the cursor position will update in real time,
allowing the user to continuously observe variations in signal amplitude.

Note: The peak tracking function is only effective within the currently set sweep span. If the

signal goes beyond this range, tracking will no longer continue.
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Frequency tracking supported in standard spectrum analysis mode only
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Note: In general, this function only moves the frequency position and does not change the span.
However, it is difficult to continue tracking signals with particularly large drift beyond the
current span; for signals at the edge of the instrument's scanning range, because of frequency

limitations, the span will be further reduced.
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The Peak Table function is only supported in Standard Spectrum Analysis Mode:
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"BW" in the main setup area and modify the value of
in the submenu to modify the sampling rate of the instrument.
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Currently, quick settings are supported for the following commonly used parameters
Reference Level, RBW, VBW, Detector,

frequency and other parameters.

and directly enter a value to modify it.

Start frequency,

Stop frequency,

A As #

Span, Center

Users can tap the corresponding parameter on the screen
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In addition to entering values, the center frequency and span can also be quickly modified in
the following ways:
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In addition to the quick parameterization, this area also supports the display of some of the key
parameters during the measurement
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To ensure the accuracy and repeatability of spectrum measurements, the instrument provides
an amplitude correction function, which supports the user to compensate by manually
inputting external gain/loss and importing the frequency response correction tabl e. Currently,
the amplitude correction function is only supported in spectrum analysis mode.
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Take the 1 GHz - 3 GHz band to compensate for  -20 dB, the 3 GHz to 5 GHz band to perform -

20 dB to +10 dB interpolation compensation, and the 5 GHz to 7 GHz band to compensate for

10 dB as an example, the operation steps are as follows
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The upper computer software of SA/NX supports three display modes: workstation single -

column (default), workstation dual  -column, and flat -panel mode; PX series instruments only

support flat -panel mode. Users can choose the appropriate display mode accordin g to their

own needs.

EJOPrWzUDPJ a

yl cer sl C¥U EJOPDT

>Wz UbJ a

y |

@l UCzsJs W AWegeRD+8E UJLJIOrsr LV ceWzUDPJa, UULI 0 Wa
i € zUJor UIL Ulo#$fzroe zUrosuL%a |1 0zrLGJs
@l UCzsJsWI EUJol P¥8€ UJULISBrsrL ceWzubja., JDBDI UWE
EUI zrssWeoz J€oe zWo¥bsJerl ¥z OGWr OWED™ o
EJODr s A¥WsJObPr UIULD 5J0Prsz J€e IsiGrL 8l OW
Je€e rJza s1 #0600 | UrULVIsWI g _
530 UJE 81 €E50VIM zrlLamaE We
A zr OWrz WeEzsU0U#9r€sz z*UUI Us #zr Uz sAazgpouls
8l esWeb siGr ©r€+* OJUL 51 zrs sGr U0UJe zs5Js+z_ zrr
E+0DEWED UU sdr UJe UIL J Plea WrBW cidrbds Wsr
sGr UrouU0l vejeor Jee zr LIWOr DWUr, =zl Ubrdzr #zg
0J %35 WI €_

>r z0 DWUs WI €

EJOPWI e Assiisl¥G+ U EJObr

UJ8l €5Vl B> z06UWUs WI €z

+ (el

(4]

™

C

AOWsodG 1€ sdar U0UJe

AOWso6dG | OUU saGr UJe_

>r 0J+#Ds Ol cer_ EGr UJe Wz Wesr DBWir €s
Odre sir crlGWor syrouBpidecr JBsd ®0rso
UGre Ws @®U8Uz AIBZAAzzr OWrz WEzsULfOr
Oa crUJ+bs €ls UYLl aLIJB®BJ0obr

«

WE z 5 U

sdr

0

8dligzod

5

A As # kWirz WHWer

(i

r

(



6. Using of the SWP mode

This section highlights some of the important parameters and test methods of the standard

spectrum analysis model
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The important parameters of the ~ SWP mode are described in Table 10.
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As an example, a BPSK signal with a carrier frequency of 1 GHz, a power of -20 dBm and a

symbol rate of 1 MHz is tested.
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Only some of the important parameters are described here: the important parameters in the
channel power measurement section are shown in Table 11.
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As an example, a BPSK signal with a carrier frequency of 1 GHz, a power of -20 dBm and a
symbol rate of 1 MHz is tested.
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Only some of the important parameters are described here: some of the important parameters

of the occupied bandwidth measurement are shown in Table 1 2.
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As an example, a BPSK signal with a carrier frequency of 1 GHz, a power of -20 dBm and a
symbol rate of 1 MHz is tested.
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Only some of the important parameters are described here: some of the important parameters

of the adjacent channel power ratio measurement are shown in Table 13
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Example of testing IP3/IM3 at the 1 GHz frequency point
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Only some of the important parameters are described here: Some of the important parameters
for IP3/IM3 measurements are shown in Table 14.
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The Spectrum Emission Template (SEM) is a measurement function used to assess whether a

wireless signal has excessive emissions or spurious signals outside the operating frequency

band.
dBm is evaluated for compliance with the standard.
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Only some of the important parameters are described here:
for SEM measurements are shown in Table 15.

some of the important parameters
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The Auto Reference Level function is used to automatically adjust the reference level of the

instrument to ensure that the signal trace is within the appropriate display range to avoid the

signal being out of range or displayed too low.

The following is an example of adjusting the power adjustment of a 1 GHz single tone signal:
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Note: The lower limit of the automatic reference level threshold is - 70 dBm, the adjustment step

is 10 dB/block, the input signal should not exceed the corresponding loss power of each
frequency band.
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In software versions 3.55.28 and above of the GUI, the Antenna Factor function has been added.

Itis used to compensate for the antenna  's gain or attenuation and to convert the signal received
by the antenna into the actual electric field strength.
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Only some key parameters are explained here: the main parameters of the antenna factor are

shown in Table 16 .
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For example, to configure compensation as follows: 17.5 dB for the 30 MHz
linear interpolation from 17.5 dB to 27.3 dB for the 50 MHz
GHz to 2 GHz band, proceed with the following steps:
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When paired with HDA - 100 active directional antenna, there is no need to manually configure it,
the system can automatically load the antenna factor, thus enhancing work efficiency. The

specific steps are shown below:

1. Correctly connect the instrument and HAD
software;

Set the "Start Frequency" to 500 MHz and the "End Frequency" to 10 GHz;

Click "Amplitude" ->"Antenna Factor" in the menu bar;

-100 active directional antenna, and start the

Enable "Enable" in the pop -up window, and then click "Load", the system will load the

antenna factor automatically.
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7. Using of the 1IQS mode

This chapter describes in detail some of the important parameters of the 1Q streaming mode,
and focuses on describing how to carry out further analyses of the time -domain IQ data
acquired by the system, such as spectral analysis, time -domain analysis, powe r-time analysis,
digital down -conversion, demodulation, etc.
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The initial interface of the 1Q Stream Mode consists of a Max Power vs. Time thumbnail, a
spectrum plot, and atime -domain plot. Click "Next " in the main settings area, then click  "Trigger ".
In the submenu, modify the "Preview Time " parameter to adjust the preview time range of the
1Q stream in the Max Power vs. Time thumbnail.

The display ranges of the spectrum plot and the IQ time - domain plot are determined by the red
selection boxes, "Spectrum -P"and "IQVT - P",in the Max Power vs. Time thumbnail. By adjusting
the position and range of these selection boxes, you can observe 1Q time - domain signals from
different time segments, or perform spectrum analysis on 1Q time -domain signals captured
over different time per iods.
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