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1. Version Management

Updated Description Sheet

&r Uz WI € >r z0 UWUs WI €

ay _z2z_Y ceoer e cce | Ur UJs Wea

1
ay _ 2z 2 _ Y € WsaWwJuee WI €

>J sy

zsr Uz WE K mm™ KA
MA? ™ AAK

A As #zob\WIr U Wm Weer



2. Preface

The software supports three display modes:

Workstation one column (default), workstation two column , and tablet mode

This document uses the tablet mode in the software as an example to describe the interface

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 new SAN series instruments
32 j Ur VisWena BeEWMNWDE BB Er5€ 5 2
For the new SAN 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.
EJORAAzsr® jUruLVIiswea BEUGWULI €8r €5 Y%r 0fWUr Or €5 z
i UrVisweao AdaeWeel Uz mm” ma~ 27 3., Ur0fWUrz &ALaAm
lO*€5F AA_AZ"  AAN_ANZ" M?_AZ, >r OWJ,OW
| € zé

VoGWsros#$Ur aWeeel Uz A3z, Volzz _ 1 €EPa
sWe+A Azz. Vo G3z
oVl orzzl L eWe el Uz “e€srb Wy 1L JOldr’ Vo

?78¢é Wr €4
sWE+A Erzsroe | € %Jjzudrovva °W z7,.

yr 8l va zW7 10O JOI Gr

Asl L0Jar Uuv "% zWo€Jb Urol ewea, siGr ol €s
zazsr© O%zs 1 AOGrroe zAn yT7asrz’ z

>Js5J T €s5r VUJIA7 A_A 1L T A7 v _na i A7 y_naA Urol 8

EGr O0J€eUWos( JE€o w¥LIsW €& 10 "% z
eJsJ WesrLUJor OJeeUWes
>Wz UDJa %rzl zls DPrzz 5U4dE WMWAnD:z

isdrL 8r UsJwe JesWiwu+z z| UsUOJur ©Ja o6J:

33 >rUJ+bs Al Us0Jur Asl LDJar °Jsiz
€ s6Gr 2zl UsUJUur @eWLrosl La jsJ
data respectively

A ®isJ U¥padr DeWedl 00D £0J s WI Arr GWRl 20,0 JJBE B A8 s ]
A Wajarz Ul PoerU 8GJUs WaJiar z
A UUlIlUsz ADeYWDPrz ol €35 J WeWe

« i " o € o

0GJUs oisd
6J€ Or =zs1 Uyome OWEE rJoe #EJrsUi _

34 Al UsUJur 00+ Wz Ws WI €

Please visit https://www.harogic.com/support/download -center/ to download and install

the 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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https://www.harogic.com/support/download-center/

4. Working Modes Overview

Software offer s working modes, including Standard Spectrum Analysis, Receiver/ 1Q
Streaming , Power Detection Analysis, Real -Time Spectrum Analysis , Phase Noise Measure ,
Basic Vector Modulation Analysis (Option) and MSCAN 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] UrBWeeilir Ul U®l 18 A >BBJIJs%W 61 VeWedJAD? O C
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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 MSCAN mode, the instrument allows users to customize the measurement parameters for

each frequency band and combine them into a configuration list. After the list configuration is
completed, the device continuously acquires and displays spectrum data according to the
defined settings. This function is suitable for rapid preview and analysis of multi -band signals :
A yrbdWee AUrosuL*d °UVUA AUrosUL#$9 €JbazWwz
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The application software Ul consists of the following sections:
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File Mode System Preset Single ®Rec PPlay 23:34:17
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Note: For all PX series devices, the CPU temperature refers to the temperature of the tablet
computer CPU; RFU refers to the current temperature of the PX core module. In the PXZ

software status bar, Battery 1 indicates the charge level of the tablet 's built - in battery, while
Battery 2 indicates the charge level of the PXZ core module battery
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5. Common Operation
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Click "Mode " in the menu bar to switch between Standard Spectrum  Analysis,

Receiver/ 1QStreaming , Power Detection , Real-time Spectrum Analysis, Phase Noise

Measurement, Harmonic Analysis, Basic Vector Modulation Analysis (Option) and MSCAN

mode .
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Click "System " -> "Setting Mod e" in the menu bar to switch between  "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 .

56 EdGr ®r Arss WeEuaoz

Click "System "->"Theme " in the menu bar to switch between  "Dark" and "Lig ht" themes.
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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 either the inbuilt or external
GNSS module. Among them, the inbuilt module is provided with the instrument and the external
module is selected by the user. It also describes how to use the 1PPS trigger and 10MHz
reference clock of the inbuilt GNSS module
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Only IQS 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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After connecting the instrument to the corresponding EIO expansion board, click "System" ->

"GPIO" in the menu bar to control the output level of different GPIO interfaces. "On" indicates a

high level, and "Off" indicates a low level. The interface definit

are shown in the table below.

ions of the EIO expansion board
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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

5

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
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Click the hide icon B 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,

thereby adjusting the vertical display range of the trace.

516 j UUzr s

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.

518 > Wz UDWar

Click "Graph " ->"Line" to enable a configurable visual reference line. Set the "LinePos " value to

adjust its position onthey -axis.

519 Ar 5 5 S8NEJID 8 Ws 2

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
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Cache limit: 8000 lines of pixels
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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 IQS 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 on "Trace" in the chart settings area and see the following table for a description of the
parameters in the additional menu
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1. 8V0rJsr 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 yJULUCr 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 AWgdbECr L

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

selected marker .
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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 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 peak, or select the marker and click "Marker " -> "Local

Peak".

2. Wbl OJb UuUrdc zrJvod

Click on "Peak Search "in the graph setting area to enable global peak search.

3. srUs J€ee LWalGs UrJdc zrJvuod

(1) BEJObr ¥51 °Jujorsr LU ArssWwean

After enabling the cursor, click "Marker" ->"Left Peak" / "Right Peak" in the chart setting area.

By default, "AutoParam" is enabled, and the software will calculate appropriate peak thresholds

and peak offsets based on the noise floor and signal distribution of the current trace, so as to

accurate ly identify valid local peaks.
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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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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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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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The Peak Table function is only supported in Standard Spectrum Analysis Mode:
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Currently, quick settings are supported for the following commonly used parameters
Reference Level, RBW, VBW, Detector, Start frequency, Stop frequency, Span, Center
frequency and other parameters. Users can tap the corresponding parameter on the screen
and directly enter a value to modify it.
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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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In 1Q Streaming mode, click "BW"in the main setup area and modify the value of  "lIQSampleRate

OE
UE

in the submenu to modify the sampling rate of the instrument.
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To ensure the accuracy and repeatability of spectrum measurements, the instrument provides

and amplitude correction function. Users can compensate by manually entering external
gain/loss or by importing a frequency response correction table. Currently, the am plitude
correction function is supported only in the standard 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 S AN supports three display modes: workstation single -

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

support flat - panel mode. U
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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.

66.1°JU0UJBrsrVz oer zoLWUs WI €

Only some of the important parameters are described here: some of the important parameters

for SEM measurements are shown in Table 15.
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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 to 50 MHz band,
linear interpolation from 17.5 dB to 27.3 dB for the 50 MHz to 1 GHz band, and 27.3 dB for the 1
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 -100 active directional antenna, and start the
software;
2. Setthe "Start Frequency" to 500 MHz and the "End Frequency" to 10 GHz;
Click "Amplitude" ->"Antenna Factor" in the menu bar;
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 IQS 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.
71 S €501 ee¥6sWI € 51 s0Gr W €ruiJbp °Jjuijorsrvz |0 Edr = YA
EJORPrzoUOUWUsWI € |1 U ~%A yler °JuJorsruouz
UUr O%r €06 a

si i UsWBWQr °brJzr UrU0UrvL sl sGr wvijuvuiarsro
A Gr Wre€rLip °Jv

7 e

PPN

CYAJOUDr is >8 zJoUubPWEOD VAmmya MMA Ey Or zr 5 _
OfWiJIbres zJawadwen:

€ipazwz7U0 >WzubJja sdar r

>JsJul vais ?20Ws sl UrU ULroWzWl &€_ elr€ sir
DPWCrbPa s1 Or o6JuUs#Urce. AFUUI Us
ceroWaisWl € UJosl L 1O A 1L GWadr
m 30 Ws >r UJ+#bs ol EUWafULIsWIl &_ A
UWs G cr oW8JsWl € UJosl U I 0 z 0
vy £OWs ] Wadr U UUroWzWl €_ AfUUl L
ceroWaiJsWI € UJosIl L 10O ?2 1L GWadr

BUDWs # cer

°Ur ©BUDPWUWr Please refer to the parameter with the same name in the
o ~ Introduction to the General Parameters of SWP Mode
WJWEAsUJs71 0
T UWJI WE WU J cer
5571 €&
QUi UUzrs
U w8
U WBEJULGOr s
U w8 WwJiWwe
TUj F5

¥%r ol Ve

Y%r ol Doey | cer © 51 sdGr UvWIvJioarsyvoll

(CRv)
»
o N
(Ul
()
1 G

o
o C

(S
(@]]
ac

Yor 61 DeE WOT
UWBr AWOQr s Wa

>S>WzCoJUJol s

A As # kWirzL W3sWeer

g b



opjaodijocC

sJzs ULIJSr ©°PrJzr LVrO0rL sl sdGr VIvIiorsrLolU
- . Jeoe °PpJjadioC

zr As UULUJOr

7Jowl VUJ VL

Aazsr o

RefCLKSource °prJzr ULVUroOUrvL sl sGr wvijuvuiarsr o

€50l e¥osWI E 51 sGr W e€ruip °Jjo
Reference Clock
Output

72 C YA @ LCWEG vyl cer jGOGr LOGWr O

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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