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1.C/C++

11 81 EUWa+*Ur >r lr Bl UBres BEUWUI €81 €5

The following uses configuring Debug Win32 as an example. For other build types and platforms

please refer to the end of this chapter.

1. Open Visual Studio 2019 and create a new project;

2. After creation is compl\HHTRA _AFPpyYy tlhhéeédewW fidoms t he ¢

drive to a directory at the same | evel as the proje

J > ThisPC > T7Shield(F) > V52019 > SWP >

)] w Tl sort = view
#
MName Date modified
s 11/25/2025 2:40 PM
I HTRA_API I 3/27/2025 10:06 AM
SWP 40 PM
& swP.sin 40 PM

Figu€epy the HTRA_API file
3. Doubtkick to open-cSSWPck |l on 'rS-aghrt AebdF'iNeve "3t & &+ +

File (.cpp)" to create a new SWP.cpp file

4, Click " Pr o'jPercotp'erties” in the menu bar, set "Confi gt
to "Wi;n32
5 1 n Configurationr> PDelpwegdiings, set t he Environmen
"Pat\HT.RA_WPBI6 "
SWP Property Pages ? X
IConfiguratlon: Debug v Platform:  Win32 v Configuration Manager...
eneral .
&ncsd Local Windows Debugger
VC++ Directories Command $(TargetPath)
b C/C++ Command Arguments.
P> Linker Working Directory $(PrajectDir)
I» Manifest Tool Attach No
[ XML Document Generator Debugger Type Auto
I Browse Information Environment _Path:..\HTRA_API\xSE
b Build Events Merge Environment Yes
[> Custom Build Step sQL Debugging No
I Code Analysis Amp Default Accelerator WARP software accelerator

FigkCenfigure environment variables

6. Il €CGonfiguration>PCh@e+Gémrar al Addietti darmel I ncltuode Dire

"$ ( Sol ut\iHIRRAI_NWP8I'6;
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7.

8.

>

>

>

SWP Property Pages

Configuration: Debug

4 Configuration Properties

General
Advanced
Debugging
VC++ Directories
4C/C++
Optimization
Preprocessor
Code Generation
Language

Set "AHditi

Platform: Win32 v Configuration Manager...

Additional Include Directories $(SolutionDir)\HTRA_API\x86
Additional #using Directories

Additional BMI Directories

Additional Module Dependencies

Additional Header Unit Depender

Scan Sources for Module Depend No

Translate Includes to Imports No

Debug Information Format Program Database for Edit And Continue (/Z)
Support Just My Code Debugginc Yes (/JMC)

Common Language RunTime Sug

Conc<uime Windaws Runtime Fyter

FigBAedd additional include directories

onal Li bfurwrderDiCercftiogurest-*Lloinn kPeGeper @i es

t 08 ( Sol ut\iHOTrRIAI_MWPBI'

SWP Property Pages ? X
Configuration: Debug ~  Platform:  Win32 v Configuration Manager...
Output Files Qutput File $(OutDir)$(TargetName)$(TargetExt)
Browse Information Show Progress Not Set
External Includes Version
Advanced Enable Incremental Linking Yes (/INCREMENTAL)
All Options Incremental Link Database File  ${IntDir)$(TargetName).ilk
Command Line Suppress Startup Banner Yes (/NOLOGO)
4 Linker Ignore Import Library No
Register Output No
Input Per-user Redlrectlon
Manifest File S(SulutlonDlr]\HTRA APIVxES | v
Debugging Link Library Dependencies Yes
Syslgm Use Library Dependency Inputs  No
Optimization | inl Satiic
FiguCenfigure additional library director |

Addht ra_dipdAdldiik i onal DépredarenCorefsi gur at-*loinnkPerroper ti

I nput, t'O&€n cl i ck

SWP Property Pages

Configuration: Deb

Qutput Files

Browse Information

? X

ug v | Platform: Win32 v Configuration Manager...

Additional Dependencies ernel32.lib;user32.lib;gdi32 lib;winspool.lib;con -

External Includes Ignore Speclfl: Defa

Advanced
All Options

Command Line

4 Linker
General

Manifest File
Debugging
System
Optimization

Configure

Delay Loaded Dlls

Fi gbCenfi

Ignore All Default Libraries

mbed Managed Resource File
Force Symbol References

Assembly Link Resource

gure additional dependenci es

Rel ea® e nWii g2 af tBeott Rel easeand keep all o1

settings unchanged

Configure

replace al

Deb'Cgnkbd

| environ

wi tHIT RA _ VWPel'a

Configure
Al so repl
"HT RA _ WP8I'6w i

u'n & tegdndBe b Ugn &I at f'todxmd"4 Al so

ment variables orHBRAIWmIEBNnal dir

Rel e'@sef ix® W' attSiedph dRe | e'aasnedP | at f'tod'xnb"4

ace al |

t"HhT R A _ WWPel4

environment variabl es or addi t
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1.2 T zJar °vlorzz UIL 8, BAJoaubr =z

Note: Only one example can run at a time, and the example cannot run simultaneously with

SAStudio4 .
121071 =zJar 10U wreruvip 8, . BAJaubr
1. Use Visual Studio to open the solution HTRA_C++ _E

Wi ndoW3RA_API _BHIRALE++ Examples on the provided US

2. Click the HTRA_C++ Examples project on the right, t

Source Filtes folder
3. Each example program is encapsulated in a separate
corresponding routine, save the file, sel.ect the bu

rion: ©.55.63
pened successfully

FigbRen the Device_ GetDevicelnfo exampl e
1220 zJar 10U sdr y Uy >r ol ce¥xbisWl € BAJBUDT
1. Openhhe wi0obm Htra_Demodul ation. sl n in
WindoW3RA_C++ EXBHmpheBPemodul ati on ondrtimveeimgppl i ed L
Vi sual ;Studi o
2. Click the Htra_Demodul ation project on the right,

Source Fites folder

3. I n the C++ example package, each demo routine is en
run a demo, uncomment t he corresponding routi ne,
architecture,. and click Run
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1231 zJar 10U sGr %rolVeWwea Jece °PjadioC BAJouUDT
1. Open the solution Htra_RecordingandPl ayBack. sl n in
under Wi\Hd&ws APl _BHampl RecordingandPl ayBack

2. Doubtkick the Htra_ _RecordingandPl ayBack project on

in the sgurce files

3. Each routine in the recording and playback exampl e
To use the example, simply uncomment it.

A Usage of the Reading Exampl e

1) For exampl e, when reading S WP mo d e stream di s
SWPMode_Pl ayBack function and save,;

2) Pl ace t he recording file generated in S WP

Wi ndoW3RA_C++ EXBHmpheRecordi ngattdRal_aRyeBaocrkdi ngandPl a)

ckdat a
|;| » - | HTRA_C++_Examples > Htra_RecordingandPlayBack > Htra_RecordingandPlayBack > data Search
@ Tl sort = view
Name - Date modified Type Size
[
I| 0029_20251077_140012.part1.spectrum 10/17/2025 2:00 PM SPECTRUM File 11,170 )\B‘ |
FigwPeace the recording file under the standard

3) Click to enter SWPMode_ Pl ayBack.cpp and modify the

SWPMode Pl ayBack() function;

FigBMedi fy the recording file name

4 Running the program wil/| generate the parsed dat a

folder under the SWP mode.

> - Windows > HTRAAPI Example > HTRA C++ Examples | Htra_RecordingandPlayBack > Hitra_RecordingandPlayBack > data

T sort = view

Name Type Size

0029_20231017_140013 part1.spectrum SPECTRUM File 1,170 KB

SWPMode Datatxt

Fi g®véew the parsed data in SWP mode
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>

Usage of the Recording Exampl e
1) For example, when testing the | QSMode_ Recording rou

2) Click to enter the | QSMode_ Recording() function, C

then run the program. During execution, the file wi
stopped
3) The recording file dat a i n I QS mo d e can

HTRA_C++_ EXbBmpheRecordi ngahtdPRal_aReBacrkdi nglednadtPal ay Ba c k
fol der

bd +

O > - Windows > HTRAAPI Example > HTRAC++ Examples >| Htra_RecordingandPlayBack > Htra_RecordingandPlayBack > data

T sort = view

Mame Date modified Type Size

0029_20251017_140013.part1.spectrum SPECTRUM File 11,170 KB

SWPMede_Data.txt Text Decument 1,377 KB

I © 0035_20251128_170539.part1.iq.wav I WAV File 26,870 KB

Fi guwroki ew the recorded file data in | Q strean
1.3 >rdWorbJisr e

131 Wrs >r0Woer "~ €Ul Uais WI €
Device_GetDevicelnfo.cpp: Get device information, including API version, USB version, device

model, device UID, MCU version, FPGA version, and device temperature.

132 >r GWor AsJeweda
Device_SysPowerState.cpp: An example of setting the device's standby state, which can be

configured to normal operating state or RF powered down state (low power).

133 Wz ANr Pisr e

Device_AboutGNSS.cpp: Retrieves information such as latitude, longitude, altitude, and time
obtained from the GNSS module, acquires GNSS  -related latitude and time information from
MeasAuxinfo in SWP mode, and obtains latitude and time information from

IQSt ream.DeviceState in IQS mode.

134 Wrs5 J€e Ol eWUa sdGr ~° JoeelUrzz 10 sGr zé cer GWor
Device_GetAndSetIP.cpp: Retrieve the device's IP address and modify it using the device UID

or the device's current IP address.

135yl cer zUWsodWen s War ol €z+aUs WI €
Device MeasureModeSwitchTime .cpp: Get the time required for the current host computer to

switch between different modes.
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1.4 Az°y | cer

141 maA y] O %rUrviecMcusPDaERNEY Petbr

SWP_GetSpectrum_Standard.cpp: Obtain spectrum data by calling the function interface.

142 yJAWo+o Jeoe OoWEWO+D (Il Dee
SWP_MaxHold_MinHold.cpp: Set the trace mode to MaxHold or MinHold, and use

SWP_ResetTraceHold to reset the hold.

143 Gr LJor EULJOTY

SWP_TraceAverage.cpp: Average processing of the acquired trace.

144 %51 ©JsWo6 81 eUWa*UJIsWI € yrJz+Ur or €s
SWP_AutoSetMeasure.cpp: Automatically configures relevant parameters based on specific

SWP applications, completing measurements by issuing automatic configuration parameters.

145 ULUr 0*r €0a 81 8UrezjsWwl ¢
SWP_SetFreqCompensation.cpp: When an external attenuator is present, compensation can

be applied to the corresponding frequency band to ensure that the test results remain accurate.

146 U¥€osWI € rArofsWl &€ sWor, zUrrU zUrroe, J€ce 5001 00U
SWP_TimeOfSetFunction.cpp: Obtains the call duration of the SWP_Configuration,
SWP_GetPartialSweep, and SWP_GetFullSweep functions, along with the sweep speed and

throughput under the current configuration.
147 i Os JWeE zUrosU+d UrJcC GJb+rz
SWP_PickMaxPower.cpp: Obtain the maximum power point of the current spectrum and its

corresponding frequency point.

148 AWGeibz Jee AUFULUWI 2
SWP_GetSpectrum_SigAndSpur.cpp: This can distinguish between signals and spurious after

obtaining spectrum data
149 AWS+bsJErl +z 00FWzWs Wl € | U AUrosuL+8 Jeoe " Y
SWP_GetSpectrumAndIQS.cpp: This allows for the simultaneous acquisition of spectrum data

and |Q data.

1410 %r JeeWea A&° AsULUrjs >WzC >JsJ UULI ® UUbPWoJs Wl € Al O
SWPMode_PlayBack.cpp: This can read the recorded file data in SWP mode from Application

Software and write the read spectrum data into SWP Mode_Data.txt.
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1411 zWea WzAA may] QO %rUruvreor 8Pl oC
SWP_GNSSReferenceClock.cpp: This uses a high -quality GNSS module's 10MHz reference

clock in SWP mode.

1412 BAsr UE€JD ELWOGr UL yl cer
SWP_GetSpectrum_Trigger.cpp: This obtains spectrum data when the trigger source is set to

external trigger .

1413 ELJor PWieare€s yrsil ce

SWP_GetSpectrum_TraceAlign.cpp: Obtain spectrum data when the trace alignment method

is set to align to the starting frequency or align to the center frequency.

1414 z+90rL | U AurosuL*® ULIJSBrz {O0s5JWeijobr UWsGWe J 8r 0L
SWP_Fixedtime_GetFrames.cpp: Loop 50 times to obtain 10 seconds of spectrum data,

resulting in the average number of spectrum frames that can be obtained within 10 seconds.

1415 BAsr0vedb ELUWGarULU 8IJPWOULIsWI € I U “€5r0EID may] QO Yr
SWP_GetSpectrum_Calibration.cpp: An example of the device calibrating the clock via GNSS -

1PPS or through external trigger.

1416 °© (Jzr €1 Wzyr &rJz*Uror¢

SWP_Meas_PhaseNoise.cpp: Measur es the single -sideband phase noise (unit: dBc/Hz) of the

received signal at the user -specified frequency deviation, supports multi -frequency point

configuration

1417 8GJeerd UVI Urv ©rJz*0r or ¢

SWP_Meas_ChannelPower.cpp: Measures the channel power of the received signal.

1418 c@®bJores 8GJeerd °1U0Urv % JIisWl yrJz#+0Ur ore€s
SWP_Meas_ACPR.cpp: Measure the adjacent channel power ratio of the received signal.
1419 cr Vor €sJar 1 00+fUWr @z0D8@Y Woes (

SWP_Meas_OBW.cpp: Measures the occupied bandwidth of the received signal in percentage
1420 67 00*¥UWre 7J€0UWeas i yrJz0Uror¢
SWP_Meas_XdBBW.cpp: Measures the occupied bandwidth of the received signal in XdB

1421 “yvy ©Or Jz#d4)r 9r €5

SWP_Meas_IM3.cpp: IM3 measurement of the received signal.
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1422 UUr 0*r€0a Wesr LD ©IsolGWea %7
SWP_RBW_Spaced_Trace.cpp: Makes the frequency interval between two points of the trace

close to the set RBW value.

1423 i zWwea J€ BAsrUEID mag] QO %r UruVré€or 8Dl o

SWP_RefCLKSource External.cpp:  Use external 10MHz reference clock. (Take the use of

external 10MHz reference clock in SWP mode as an example, the same method is used in other

modes).

1.5 ° Yajkl cer

151 i Os JWeE UWAroce z#80r0L 1LV 8l esWe+l £z AsULrJe
IQS_GetlQ_Standard.cpp: Obtain a fixed number or continuous stream of 1Q data under

professional configuration.

o

152 Y% @wisJ ol €lrUsre 51 Ol BsJar & *FEWsz

IQS_ScalelQDataToVolts.cpp: Converts the acquired 1Q data into data in volts (V).

153 EW8r s5JCr€ s1 Wzz#r o6l EUWa*UIsWl € J€oe JoOUFWUT

IQS_ConfigandGetlQ_Time.cpp: Obtains the call duration of the 1QS_Configuration and

IQS_GetlQStream_PM1 functions.

154 % 51 AUrosL+9 >Js]

DSP_IQSToSpectrum.cpp: Converts the acquired time -domain 1Q data into spectrum data

using spectral analysis methods.

155 % s51 AUrosL+8 _ #+zWea DWO+FWe DWOLJULA Gr Uz WI €

IQS_ToSpectrumByLiquid.cpp: Uses the liquid library to convert the acquired time -domain IQ

data into spectrum data through spectral analysis methods.

156 Uy >r ol e¥bIsWl &€ °pJjadijocC
DSP_FMDemod.cpp: Performs FM demodulation on the 1Q data and plays the demodulated

audio.

157 Uy>r 9l e+ D3 WLl ba z W

IQS_FMDataAnalysis.cpp: Audio analysis of the 1Q data after FM demodulation to get the audio
voltage, audio frequency, SINAD and total harmonic distortion.

158 y >r 8l e¥rbIJsW &€ °pPpJjadiocC

DSP_AM_Demod.cpp: Performs AM demodulation on IQ data and plays the demodulated audio.
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IQS_FMDataAnalysis.cpp: Audio analysis of the 1Q data after ~AM demodulation to get the audio

voltage, audio frequency, SINAD and total harmonic distortion.

1510 >WaWs Jb >1 U0€061 €lir LzWI €

DSP_DDC.cpp: Resamples the obtained 1Q data.

1511 >WaWs JPI s OUWDs 1 L

DSP_LPF.cpp: Perform low - pass filtering on the obtained 1Q data.

1512 # ceWI €Eipaz Wz

IQS_AudioAnalysis.cpp: Performs audio analysis on the demodulated 1Q data to obtain audio

voltage, audio frequency, SINAD, and total harmonic distortion.

1513 %r Joe sGr -~ %A zs50rJ8® oWzC owisJ U0ULI & UUPWG6Js WI € Al
IQSMode_PlayBack.cpp: Parses the recorded file data in IQS mode from Application Software

and writes the read spectrum data into the IQSMode_Data.txt file.

1514 %r ol Ve ¥ @wisJ We Ui Ul vels

IQSMode_Recording.cpp: Stores the acquired 1Q data in .wav format.

1515 0UJG o6dGJeare s1 _o0zd
IQSMode_WavToCsv.cpp: Parses and extracts | and Q channel data from the .wav recording

file data in IQS mode, converting it into a .CSV format file for saving.

1516 AsUrJoaWwea J€oe UrJoeWweo "% oisd

IQS_GetlQToTxt.cpp: Writes the obtained IQ data into a .txt file.

1517 y+PsWs 0Or Joer @ JoO+FWzWs Wl €, UUl orzzWea, JE€ce zs50rJo
IQS_Multithread_GetlQ_FFT_Write: Simultaneously acquires 1Q data, performs FFT, and writes

IQ data into a .txt file.

1518 Wz AAm°° A sU0OWaar L

IQS_GNSS_1PPS.cpp: Configure the trigger source to be the 1PPS signal provided by the

internal GNSS system.

1519 ° Y%A SdePEWOr zafolGULI EWQIs WI €
IQS_MultiDevSync_fixed.cpp: Multiple devices simultaneously collect the same signal at the

same time.
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IQS_ExternalTrigger.cpp: Configure the trigger source as external trigger.

1521 EW8&r U EULUWaar L

IQS_TimerTrigger.cpp: Configure the trigger source as timer trigger.

1522 srGr P EVWWWROWDOTr L

IQS_LevelTrigger_PreTriggerr.cpp:  Configure the trigger source as level trigger and set the
pre -trigger time.

1523 sriGr D EBWWaabl_ or PJa

IQS_LevelTrigger_TriggerDelay.cpp:  Configure the trigger source to be level trigger and set the
trigger delay time.

1524 i zWea WzAA may] QO %rUruUreor 8bloC

IQS_Enable_ GNSS_10MHz.cpp: Use a high -quality GNSS module's 10MHz reference clock in
IQS mode.

1525 UWAr ce Asjubryosbsewa - ¥ > Es J 0 0% Wz Ws WI
IQS_SetFreqScan: Configure the start and end frequencies and frequency points of IQ in
advance. After configuring once, the data will be collected sequentially according to the set
frequency points.

1.6 >BRl | cer

161 j Os JWe crsrosW € wisJ UL UWAroee Ul WEs2z | U ol €5 WE#1
DETMode_Standard.cpp: Obtain detection data for fixed points or continuous streams.

162 %r Joe sGr >BE zs50rJ8 eWzC wisJ 10 UUPWoJs Wl € Al Us U
DETMode_PlayBack.cpp: Read the recorded files in DET mode from Application Software and

output the detection data to the DETMode_Data.txt file.

163 °+PDzr carsros Wl E 51 Or |l Ur€roe BPIsr L.

1.7 %E y | cer

173 Os JWEs W dPzUrosL+d owisJ UL UWAre Ul WeEsz | U ol €5 WE
RTAMode_Standard.cpp: Obtain real -time spectrum data for a fixed number of points

(duration) or continuous stream.
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RTAMode_PlayBack.cpp: Read the recorded file data in RTA mode from Application Software,

while being able to specify reading a certain packet of data, and write the read spectrum data

to the RTAMode_Data.txt file.

173 EW8r o6l €z#9UsWl € | U rJod ULIer 11U isJ We %E 8l oer
RTAMode_Standard_perframe.cpp: Acquire 100 frames of data and calculate the average

processing time for each frame.

1.8 AVWWOeEID Al #$0or _ | UsWI €JD_

181 i #s5U*s zWeabr sl e€r zU0rru vl 0Or0 z0J¢g =z

>
i
™
(&Y
Uj
)

ASG_SignalOutput.cpp: Output single tone/sweep/power scan signals as needed.
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2. Qt

21 81 EeUWa#Ur >rlr bl UBres BelWULI €85 €5

The following uses the configuration of an x64 architecture development environment as an
example .

1. Create a néewki'@thgldetars (an examepl £t ore the project fil

2. Copy the "\WTRAoWENMtra_ api" folder from the provide

newly created QtTest" fol de

3. Open Qt Creator,->aNewcFitk OFi Pebject"

4. | n project di al og, click "Application (Qt) ", sel
"Choose..
5 Enter the project name (e.g., "test"), c¢click the "
"Qt Test"™ folder, aand then click " Next?"
6. Select "gmake", continue by clicking "Next" until
screen, choose a build envir;onment, and then click
X

<« Widgets Application

Kit Selection
Location
Build System The following kits can be used for project Test:
Details ) Select all kits ~ fType to f
Translation
j P (0 Desktop Qt 5.15.2 MinGW 64-bit Details ¥
Desktop Qt 5.15.2 MSVC2019 64bit Details &~

Debug §t\bui|d\Desktop Qt_5_15_2_MSVC2019_64bit-Debug Browse...

Release ;t\build\Desktop_Qt_5_15_2_MSVC2019_64bit-Release Browse...

Profile _2st\build\Desktop Qt 5 15 2 MSVC2019 64bit-Profile Browse...

Next Cancel‘
Fi gurbeel ect the build environment
7. Click "Finish" tg create the project

8 I n the Qt Creator mal nck ntleef adestTi phoj ec* sel ec

"External->LNéxtat y"

9. Click to browse the library file, \®i¢ractapihe hBbhdac:
"Open"

10 Uncheck all options under Windows, then click " Sta
pl atform, angdg click " Next?"
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External Library

Type
» Di:m\s Specify the library to link to and the includes path
mmar Uibrary type: | Windows (*.lib lib* a) .
Library file: | C:\Uscra\tian\Desktop'0.55.xx\Qt Test\htra_apithtra_api lib Browes...
Include path: | C:\Users\tian\Desktop\0.55.xx\QtTest\htra_api Brovee...
Platform . Linkage: Static

Linux Dynamic

Mac: Libra
®) Libra ”
Windowe:
Library inside "debug” or “release” subfolder
Add “d" suffix for debug version
emove uffix for relea
Next Cancel

Fi gurXet the build configuration
11. Cl i c k "Finish" to add ; Daketexteheall Bsi b0 WE we
0. . °%B E BWBE>BC°A ;mmoge>" {ilistUde J'Uute HDWOGs ©J  fivve J

you can write project code normally

3 testpro @ test - Gt Creator - o ]
Flo Edi View Buld Debug Anslyze ook Window Help

QT += core gui
» Tn Headers greaterThan(QT_MAJOR_VERSION, 4): QT += widgets
~ T Sources
0 maincpe CONFIG += c++11
1 mainwindow.cpp
} % Forms # You can make your code fail to compile if i deprecated APIs.

# In order to do so, uncomment t
ADEFINES += QT_DISABLE_DEPRECATE

e following

BEFORE=0x86 ¥ disables all the APTs deprecated before Qt 6.8.8

SOURCES += \
main.cpp \
madnwindew. cpp

HEADERS += \
mainwindow.h

FORMS += \
mad awindow. ut

# Default rules for deployment.

i target.path = /tmp/$${TARGET} /bin
unix: landroid: target.path = fopt/$${TARGET}/bin
LisEnpty (Target.path): INSTALLS += target

wind2: LIBS += -L§$PWD/. . /htra_spi/ -lhtra_api

INCLUDEPATH += $$PWD/. . /htra_api
DEPENDPATH 4= $$PWD/.. /htra_api

ywind2:iwind2_g++; PRE TARGETDEPS += SSPWD, hira api/htra api lib
elseiwinz-gs+: PRE_TARGETOEPS += §3PWD/../htra_api/libhtra_api.a |

Figurddodi fy the test.pro file

12. After writing the code, click "Run". The pr.ogram ru

@ mainwindow.cop @ Test - Qt Crestor

Fle Edn View Buld Debug Analyze Tock Window
5 Y B mainwndon.op “2 Mani
e Test #include “mainm
Teston #include
~ % Headers #include <Q

+ mainwedowh
~ % Soura

#include

get sparent)

e! BootProfile;

#\Dasktop_Qt_5_15_2_WSVC2019_64bit-Dabug)\debug\Test.exe

i PowerSpec_dn[e] =

Figurdesul t
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Note: Only one example can run at a time; the example and SAStudio4 cannot run

simultaneously .

All Qt examples on the provided USB drive follow the same usage process. The following

introduces the usage of the HTRA_Qt_Example project as an example

1. Use Qt Creator t o open t he htrademo. pro 1
Wi ndoW3FRA_ APl BXHdaRAl t Ex\dmplaglemo f ol der on the US|

2. Click "Projects" -bot cbaoafidureaviar dmment for the opr
exampl e wubsiets I6idbrary files. -Hift ywi Incke eadn vtior ounsnee nat ,3 2r
Il i braries i n the \hHTRAaPt " Exfaoripdeeb i twi 1 & b rtahreime 3 2
"Wi ndowW3 RA_WWPBI6" )

[>]
File Edit View Build Debug Analyze Tools Window Help
HH T ) Build Settings
R oo Edit build configuration: [Debug ¥ Add -~ Remove Rename. .. Clone....
? Active Project General
HTRA_Qt_Example
Inport Existing Build... o
- }A_Qt_Example-Desktop_Qt_5_12_12 MSVC2017_64bit-Debug | | B
" .
ol Build & Run
ye ° Leave at Def
r P Desktop Qt 5.12.12 MSVC2017 64bit —
(7 /7 Build
> » Run at Quick C Leave at Default
°
o ) beh P lobal setting
Project Settings Build Steps

Fi guronfi guerbei ta b6Wi | d environment

3. After configuring the environment, c¢click "Edit" to
"HTRA_Qt Exampl e"” project. Uncomment the relevant

"Run" to execute different exampl es

& maincpp @ htrademo - Qt Craator (- St 2

File Gt View Buid Debug  Analyze  Tools  Window  Melp

 1QS_MultiDevs
« 1QS_Multithrea
< 1Q5_ScalelQDa | status - o;

« 1QS_TimerTrige Status = Device_GetDeviceInfo();
c 1QS_ToSpectru e
e main.cpp

« mainwindow.c
< RTAMode_EZSt
« RTAMode_Star
+ RTAMode_Star
« SWP_AutoSeth
: SWP_Calibrate
« SWP_EZGetPar
« SWP_Fixedtime
. SWP_GetSpect

o maincpp

FigurRunning the QT Exampl e
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The Qt examples on the USB stick include a general example (HTRA_Qt_Example), an FM and
AM demodulation example (HTRA_Demodulation), and an 1Q to Spectrum example
(IQS_ToSpectrumBuLiquid) using the Liquid library, refer to the C/C++ examples chapter for

sp ecific examples .
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3. Python

3181 e0UWa+0Ur >rlr bl Usre€s BEUWULI €8r €5

1. Create a new folder on the desktop (e.g., TEST)

2. Open t he provided USB drive,
“"Wi nddowWw3 RA_API _BHaRAIL €yt hon_ Exampl es", and copy t
folder and "htra_api.py" file;into the newly <create

3. Open Visual Studi o Code, click "File" - "Open Fol d

folder
4. I n the |l eft Explorer panel, click the "New File" ic
and you can start writing code normally

nemaoe

Figwrereating a New Python Project
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1. Open the "\WTRAoOWPI| _BHIRAL Yt hon_Examples" project

provided USB drive wusing Visual Studi o Code or ano
Python mapping for the dynamic |library, ;and the oth

2. After properly <configuring the Python environment,
SWPMode_ Standard. py) and run the file directly. T
il lustrated as foll ows

Fi gdur&unni ng SWPMode_ Standard. py

HAROGHCRA BPamples Usalg®& Gui de
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331 Wrs ocerGWor WeUl Uads Wl €
Device_GetDevicelnfo.py: Retrieves various device information, including API version, USB

version, device model, device UID, MCU version, FPGA version, and device temperature.

332 OsJWe As5J€eilVe AUrosv+*s >Js
SWP_GetSpectrum_Standard.py: Obtains complete spectrum data within a specified

frequency band (Plotting the spectrum if the host computer includes the matplotlib library)

333 0s5JWwWe v >JsJ UL J UWAre z#%90rU0U U °1l Wesz |1 U >%U

IQS_GetlQdata_Standard.py: Obtains IQ data under different trigger modes in IQS mode.

334 i OsJwe ©°10rU0 >rsrosWe >3sJ ULV J UWAre z#80ru0 10
DET_GetPowerTrace_Standard.py: Obtains power detection data under different trigger
modes in DET mode (Plotting the Time-power graph if the host computer includes the

matplotlib library)

335 | Os JWEgs WedPzUro6s0+0 oisd UIL J UWAre €#80r0 |

c
=
=

RTA_GetRealTimeSpectrum_Standard.py: Obtain real -time spectrum data under different

trigger modes in RTA mode.

336 "% 51 AUrosuL*o >JsJ

DSP_IQSToSpectrum.py: Convert the 1Q data obtained in IQS mode into spectrum data( If the
host computer contains the matplotlib library then plot the spectrum and 1Q time -domain
graphs ).

337 WzAA %rbPisr e
Device_AboutGNSS.py: Obtain information such as longitude, latitude, altitude, and time
acquired by the GNSS module; obtain the longitude, latitude, and time information from the

MeasAuxInfo structure in IQS mode.
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4. Matlab

The following uses Matlab 2016a as an example to demonstrate how to call the 64 - bit htra_api

dynamic link library.

41 n¥eewen sGr yJsbidO BAJoaubr

1. Downl oad and install a C++ compil er

2. After properly connecting t he device, open Mat | al
"Wi nd\d-WsRA_ APl _BHaRAlL Mat ]l ab_Exampl es” fol der from t
drive into Matlab's filgeg path box and press Enter

3. Click the SWPMode_ Standard. m file on the | eft, and

in the first l'ine of the example is consistent wit
syst;em
SWPMode_Standard.m [+ |

% Configure compilation environment
= setenv ('MW MINGCW64 LOC'J'C:\msys6d\ucrtéd'p;

- mex -setup C++

Figur@@onfirm t e ogeoanprids s

4. Click "Run". The appearance of the Figure 1 window

exampl e. For functional descriptions]lofr®@acdhdt iexra mip

Accompanyi ng skexcatmpolnesi n the accompanying materials

L P FEETO)| [ -]

Freq Power Datatet
#) GNSS_DOCXO LackState.m
" bera_spim 2
# 1QSMode MultiDevsync Stard...
#]1QSMode Standsrdm B
| RTAMode.Stendardm

] RTAMode.Standard newm 9~ run(’ htra_api : ®
] SWoMade persmirnte findM.

) SWPMode Standardm 10 - filePath = fullfile(pwd, 'htra apld

- end 20

if Texist(filePath, 'dir

13 XLoad htra_api.dll
14— if not(libisloaded(' h

15 - loadlibrary (. \htr
16 — end L 05 1 15 2 25

.....

DSPPlatform: 'FPGA_DSP

Configuration delivery succeeded
Uninstall complete

SWoMode persminute, fndMs... A | JX 2

Fi g 2r0Rumn heWPMode _Standard. m Fil e
Note: Since calling the dynamic link library requires a C++ compiler, it is recommended to use
MSYS2 to install the g++ compiler. Refer to https://www.msys2.org/ for download and

installation instructions
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421 Wr s cer iWor WeUl U8JsWI €

Device_QueryDevicelnfo.m: Retrieve device information, including API version, USB version,

device model, device UID, MCU version, FPGA version, and device temperature.

422 i OsJWE As5J€®IVe AUrosuL*o >JsJ

SWPMode_Standard.m: Obtain complete spectrum data within the specified frequency band.

423 8U0UrJsr ©%#bsWUbr 8JUCruLz s51 @eWzUDPJa UULUrov#r€oa Jew U
CreatPeakMarker.m: Obtain spectrum data within the specified frequency band, create

markers, and perform peak searching.

424 81 PPbros sGr UrJdcC zUrosL#+o riGrva UWir oOWEeE#sr 2
SWPMode_per5minute_findMax.m: Obtain spectrum data within the specified frequency band

and search for the peak globally every five minutes.

425 i OsJWe ol esWeE$l ¥z z50rJo I U UWAre €+#80r0 11U "% @s
IQSMode_Standard.m: Acquire 1Q data under different trigger modes in 1QS mode.

426 EGr JoUO*FWUroee "% oisJ Wz o6l €lirUsre WEs|l zUrosL*o ced
DSP_IQSToSpectrum.m: After acquiring 1Q data, the obtained IQ data is converted into

spectrum data.

427 O00%#WUr ol €EsWE#l ¥z zs50rJo IV UWAre €+#80r0L |1 U Ul Urv
DET_GetPowerTrace_FixedPoints.m: Acquire power detection data under different triggering

modes in DET mode.

428 O00*FWUr ol EsWE#$I1 ¥z z350r JOWBD HWADeLE®LEIWIE ULrJb
RTAMode_FixedPoints.m: Acquire real -time spectrum data under different triggering modes in

RTA mode.

429 " €575 0VEIJP zWaeEIJD zI| #Vor | ¥s5U+s zWa€eEJD
ASG_CWOutput.m: Output single -tone signals, frequency sweep signals, and power sweep
signals. Applicable only to devices with signal source options.

4210 sl 6C WzAA Jesreed Jew >i8¢éj | zoWPBDJIsIl L
GNSS_DOCXO_LockState.m: Call the API interface to lock the GNSS antenna and DOCXO

oscillator, applicable only to devices with 10 expansion board options.
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IQSMode_MultiDevSync_Standard.m: When using the same reference clock source input and
the same trigger source input, two devices simultaneously acquire 1Q data, allowing for the

observation of the synchronization of their collected data.
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5. C#

51 81 eUWa Uy

511 >r Gr Bl USr €5

>rGr Bl UBr €5

BEUOWUI €8r €5

BEUWULI €8r €5

81 EUWULUB]Js WI €

Open the Visual Studio Installer, select the .NET Desktop Development and Universal Windows

Platform Development components, then click Modify to ensure that Visual Studio 2019

includes the C# development environment.

nstaling — Visual Studio Community 2019 — 16.11.37

Workloads

P Python development

Individual components

Language packs

Installation locations

) Nodejs development

Editing, debugging, interactive development and source

control for Pythan

Desktop & Mobile (5)

Bl NET deskiop development
o= e WPF, Windows Forms, and console applications
using C#, Visual Basic, and F# with NET and NET Frame.

W Universal Windows Platform development I
MM Create appiications for the Universal Windows Platform
with C#, V8, or optionally C++

Mobile development with C++
Build cross-platform applications for i0S, Android or

Windows using C+ +

Location

CAProgram Files (@8/\Microsoft Visual Studic\2019\Cammunity - Change...

=) Build scalable network applications using NodeJs, an

asynchronous event-driven JavaScript runtime.

Desktop development with Ce v
Build madem C++ apps for Windows using tools of your
choice, incluging MSVC, Clang. Chake, or MSBuild

Mobile development with NET (out of support)
Build cross- platform applications for i05, Android or
Windows using Xamarin.

By continuing, you agree to the license for the Wisual Studio edition you selected. We alsa offer the ability to download other software with Visual

Studio. This software is licensed

licenses.

Fig®rkonfiguring t

512 °U01 Br 6s

1.

2.

Open Vi
Sel

Enter t

directSerd W.cNET

Af ter t
Proj"ect
Il n tAHdd

Library

sual

déec#t Consol e

he

he

New Pdioakaog, Lsbdblh"asty t he

set out in the 3rd Party Notices o

By continuing, you ak to those

Ars+Uu

project

project

he

Appbi c'Heé X n

name

i s

C# Devel

creacleidck otplea

Installation details

* Desktop development with C++

~ Ingluded
¥ Cs+ core desktop faatures
- Optional
MSVE V142 - VS 2019 C++ x64/x6 build
Windows 10 SOK (10.0.19041.0)
Just-n-Time debugger
€+ profiing tools
€+ Chake tools for Windows
e ATL for I3test V142 buikd 1001S (86 &L
Test Adapter for BoostTest
Test Adapte for Google Test
Live Share
IntelliCode
C++ AddressSanitizer
MSVC v142 - VS5 2019 C++ ARME4 build t
o+ MFC for Iatest v142 build tools (436...
= /CLI support for vi42 buikd tools (Late...
€++ Modules for v142 buikd tools (64118

Remeve out-of-support components

Total space required 18.16 GB

Instal while downloading =

opment

St udi"Gr atle® anmdéw lprckj ect

project

(Uni veuedker WCHdoOMa}t; cl i ck

HAROGHCRA B®ampl es

Envi

ronment

Fr ameasr Kk he. 3r amewor k"Craddet hen cl

t y(plea,s st hen

'‘hdcéosatuvohpnuanodepk oj ect

c k

g dleupiddn Bleavnd r s g
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Add a new project

Recent project templates All languages % All platforms

B Console App (NET Framework)
oject

% Class Library (NET Framework)

Library

I .(!" Class Library (NET Framework)
32 4 project for creating a C# class library (dll)

Fi gkr2edd New Project

Modi fy the project name as needed (e.g., "HNEB@Api ),

Framewott&s 4t. tbe fr amewdCrkedtaend cl i ck

Ri g-bt i ck Consol eApp1l and nsetlheec tp r'oFreocpte rptrioepse"r t i es wi
"Buil d" tab and change theThPhattfiorck 1t dreqgéetDebtug” ")

htra_api"™ in the "Working directory" field, click

the propertjes window

ConsoleAppl” & % Classics Program.cs

Configuration: Active (Debug) Platform:  Active (Any CPU)

compilation ;ym;ln\;
B Define DEBUSwgpstant

18 Define TRACE constant

Platform target:

Platform: Active (Any CPU)
Microsoft Visual Studio x

|, Werking Directory:
The working directory you entered does not exist, Please enter a
valid working directory.

(O start exte\pal program:

() Start browsewith URL,
5

Start options

Command line argunignts:

Working directary: htra_api\ Browse...

[L] use remote machine

Fi g®r3@onfi gure Project Properties
Ri g-btick the | ibrary Htr aAlpn tama Isiebreany "Propenrti es

the "Build" tab, change the "Platform target" to X
Copy t he contents of t he Ht raApi . cs
“"Wi ndodo W3 RA_API _ BHaIaRAIL €Sharp_ Exampl es™ fol der on th

drive into the Classl.cs file in the;project I|ibrar
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10. Sel ect the Consol e A@lpilclkpr'oRefcer,emrdegsh,t" choose " Add
the HtraApi l'ibrary in the project, click "OK," and
added

Reference Manager - ConsoleApp1

Name

HtraApi

[ sowe §oc _J conce

Fig®krdedd Li brary Reference
11. Copy the htra_api \WiondoewWs RA omPBI6 hedi'rectory on the

USB dri ve \tDoe btuhge "fboilnder of the project \Calhnhdi leeasur e

folder contains the calibration files for the instr
)} > -+ T7Shield(F) > V52019 ConsoleAppl > ConsoleAppl » bin > Debug >
Tl sort = view
MName - Date modified

11/26/2025 2:04 PM

Fi gerseopy the htra_api file

12. You can refer to the C# examples on the provided US

Fi gRkr i te C# exampl e

HAROGHCRA BPamples Usaxy%® Gui de
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1. Open t he solution HTRA_CSharp_Examples. sln in
“"Wi ndodW3 RA_API _BHIRAL €ESharp_Exampl es™ folder on t h
dri;ve

2. Click the HTRA_CSharp_Examples project on the right

Fi g®rfegpen the Programe.cs file

3. Each routine in the provided C# examples is encaps
routi ne, simply uncomment it (multiple examples can
For example, to use the Device_ GetDevicelnfo routin
A successful run is;illustrated as foll ows

Fi g®BRun Device_ _GetDevicelnfo.cs

HAROGHCRA BPamples UsaxyeGe Guide
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531 Wr s ocer GWor WeUl Uads Wl €
Device_GetDevicelnfo.cs: Retrieves device information including API version, USB version,

device model, device UID, MCU version, FPGA version, and device temperature.

532  Os JWe As5J€ejVe AUrosvL+*sa >Js
SWP_GetSpectrum_Standard.cs: Obtains complete spectrum data within a specified

frequency band.

533 i OsJWwe ~v% >JsJ UL J UWAre z#%90rU0U U °1l WeEsz |1 U >%U

IQS_GetlQdata_Standard.cs: Acquires 1Q data under different trigger modes in IQS mode.

534 i OsJWe ©°1 0r0 >rsrosWe >3sJ Ul J UWAre z%90ruv 10

DET_GetPowerTrace_Standard.cs: Obtains power detection data under different trigger

modes in DET mode.

C

535 i Os IWEs Wed PzUr 6s0+f9 sy UI LU J UWAroe €+80r0L | Ul W
RTA_GetRealTimeSpectrum_Standard.cs: Retrieves real  -time spectrum data under different

trigger modes in RTA mode.

536 | 5 U+ts ,sWEBDbprpWIEJID

ASG_CWOutput.cs: Devices with signal source functionality options output single -tone signals,

frequency sweep signals, or power sweep signals through ASG functionality.

537 y Uy >r 8l ee¥bJs WI €
Demodulation.cs: DSP_FMDemod performs FM demodulation and playback of the acquired 1Q

data. DSP_AMDemod performs AM demodulation and playback of the acquired IQ data.

538 "% 51 AUrosL+9 >Js]

DSP_IQSToSpectrum.cs: Converts the IQ data obtained in IQS mode into spectrum data.

539 s Wizz UWDsr OWEQ

DSP_LPF.cs: Applies low - pass filtering to the acquired 1Q data and converts it to spectrum.
5310 >WaWs Jb >1U€ol €lr Lz Wl €

DSP_DDC.cs: Performs digital down -conversion on the acquired 1Q data and converts it to
spectrum.

5311 ° GJzr €lsWzr =571 2

DSP_TraceAnalysis_PhaseNoise.cs: Demonstration of Phase Noise Test Function

HAROGHCRA BPamples Usaxy?"e Gui de



6. Labview

6.1 81 EUWa+Ur >rir bl UBres BeUOWULI €85 €5

6111 zWea sdr °o> W€ siGr sJO& Bae BeElWULI €O8r ¢€s

1. Open LabVI EW, <cl i ckse"lrcetat"aPmRbrjogjlcatatkAn" Fuinntiisthli"ed empt
project will appear. Press "Ctrl +S" to save the pro
name (e.g., HTRA_Labview_Examples), and click " OK

2. Copy t he "htra_api" fol der fro

“"Wi ndodwWw3 RA_API _BHaRAl €abview Examples"” directory or

the same directory | evel as the project. Additional
store example VIs. I f mdedead,ottheer deond daelrss ucthe as "
sud/l;s
ThisPC > Data(D:) > HTRA _Labview Demo > Search HTRA_Labview_Demo ¢
T Sort = View aae (D Previe
Name " Date modified Type Size
Examples 11/11/2024 4:36 PM File folder
htra_api 3:34PM File folder ¢
Subvi 11/11/2024 2:56 PM File folder
D HTRA_Labview_Examples.aliases 11/11/2024 4:36 PM ALIASES File 1KB
[] HTRA_Labview_Examples.ivips 11/11/2024 4:26 PM LVLPS File 1K8
[ HTRA_Labview_Examples vproj 11/11/2024 4:26 PM LabVIEW Project 2K8

Fi g®Rr9@opy htra_api

3. I n the LabVIEW project, add the newly created Examj
the project, then save it
o) HTM_Labview;amples.ivproj * - Project Ex;lorer o = o X |

File Edit View Project Operate Tools Window Help

eS| « IECTER Y all | &

Items Files

=- B Project: HTRA Labview_Examples.lvproj
M N
Example o X |

Find Project Items...

File...

Folder (Snapshot)...

Folder (Auto-populating)...

Arrange By 4 Hyperlink...
Expand All
3 [l ject: i j
Collapse Al %x Ql’»’ror{:n(.:cl:lr]';Rl;‘:;t:'jbvxew_E)(amples.lvpro;
Help... Examples
X - htra_api
Properties g ep-enp encies

#®. Build Specifications

Fi gBrO&dd to project

4 Create a new VI in the Examples folder. I n the bl c

HAROGHCRA BPamples Usalyy® Gui de



LabVI EW API

= HTRA_Labview_Examples.lvproj - Project Explorer
Window Help

funct

File Edit View Project Operate Tools

ons.

= [m] X

Imee xbOX|[EH| @R .

IE

F

dll

Iltems  Files

& ® My Computer

= B Project: HTRA Labview Examples.lvproj

ﬁ htra_api
L Depende
- % Build Sp

Explore...

Show in Files View

Control
Ctrl+E Library

Add

Variable

Class

Stop Auto-populating

XControl

Items incorrectly claimed by a library

Arrange By

Remove from Project

Finally, sa

vV e

t

Fi gBrkzr eat e VI

he

Vi

to the Examples fol

HAROGHCRA B®Pampl es

The calling process is the s

der and ren

Usay®e Gui de



62 sIQWr U BAJoaubr I V)

0

r z z

The usage process of Labview examples included in the USB drive is as follows:

1. Use LabVIEW to

under

0 fHeTMR At_hLea bpvrioejwe cBEx a'mptaseldvpnof he

USB

Wil\Hd ®%s API _BXamRpl €abview ;Exampl es

Q >

0.55.63_v3 )IWindows > HTRA_API Example > HTRA_Labview_Examples >I

Search HTR/

@

= View ~

Tl Sort -
Name
Example
htra_api
Record
Vi
HTRA_Labview_Examples.aliases

HTRA_Labview_Examples.lvips

%] HTRA_Labview_Examples.vproj I

DoubtkEki

Fi gBrA@pen

2. ck any exampl e

used as an exampl e

Date modified

11/26/2025 2:04 PM

6/23/2025 2:11 PM

Labview Project
Vi

in the Example folder Her

HTRA_Labview_Examples.lvproj - Project Explorer

File Edit View Project Operate Tools

o 1=1) )
Files

Window Help
@R~

Items

= B Project: HTRA_Labview_Examples.lvproj
= N M omp

[E P Eromole ]
ASG_CWOutput.vi
, DET_GetPowerTrace.vi
Device_GetDevicelnfo.vi
DSP_AudioAnalysis.vi
DSP_DDC.vi
DSP_IQSToSpectrum.vi
, 1QS_GetiQ_FixedPoints.vi
, 1QS_RecordAndPlayback.vi
. _RTA GetRealTimeSpectrum.vi

&, SWP GetSpectrum Standard.vi

Fi gBr3@pen

3. After opening the VI, <c

The runni nterfpace i

ng i

HAROGHCRA B®ampl es

S

exampl e

c kl etfhte cPournn ebru tttoo ne xierc utt hee tt

shown bel ow
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Mey PGA *
SAES0 A3 v055.40 PYTEr 25555

U8 Pon PowerSpec dBm out Frequency out s1op

Bootrchie Profein xv o [ ]ore5-on

- )

€T PAddrerel2)
N

ETH PAddreseld)
N

T4 addressit)
‘|

T PAddrenels]
|

ETH 1PAddressit]
o

ETH IPAddress{7]
|

€T PAddresnia]

Fi gBd®uccessfully Run the SWP_GetSpectrum_Stand
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631 Wrs orGWor WeUlI Uais Wl €
Device_GetDevicelnfo.vi: An example for obtaining various device information, including: API

version, device model, device UID, MCU version, FPGA version, and device temperature.

632 As5J€eijlVoe zUrosL+*o JoU*WzWs Wl €
SWP_GetSpectrum_Standard.vi: Obtains standard spectrum data within a specified frequency

band and displays the image.

633 OsJWwe v >JsJ Ul U J UWAre z#80r0L0 11U °]l Wesz |0
IQS_GetlQ_FixedPoints.vi: Obtains 1Q data with a fixed number of points. When the device

receives a Bus trigger signal, it returns 1Q data with a fixed number of points.

634 AsUrJjawea J€ce UrJeWeoa "~ Y% wis]

1QS_RecordAndPlayback.vi: Obtains 1Q data, records the 1Q data as a txt file, and plays back

the recorded IQ data.

635 % 51 AUrosL#fo >Js1]

DSP_IQSToSpectrum.vi: Obtains 1Q data and converts the acquired IQ data into spectrum data.

636 >WaWsJb > U€col €lirLzWI €
DSP_DDC.vi: Performs digital downconversion on the IQ data stream and resamples to

generate a sub -1Q stream for further spectrum analysis.

6.3.7 + ceWI €eJbaz Wz
DSP_AudioAnalysis.vi: Analyzes audio voltage (V), audio frequency (Hz), signal -to - noise ratio

(dB), and total harmonic distortion (%).

638 jOsJWe °1UrL >rsrosWe >3JsJ3 UIlU J UWAre z%80r0
DET_GetPowerTrace.vi: Obtain a fixed number of DET data points. When the device receives a

Bus trigger signal, it returns a fixed number of DET data points.

639 | OsJWEsWedIPzUrosL*Ed wisJ UIL J UWAre €#80r0 | U
RTA_GetRealTimeSpectrum.vi: Obtain a fixed number of RTA data points. When the device

receives a Bus trigger signal, it returns a fixed number of RTA data points.

6310 AW AWoeJbp Al ¥Vor j*¥sU+s AWaeJb

ASG_CWOutput.vi: Control the internal signal generator of the device to output single -tone

signals, sweep signals, and power scan signals.

HAROGHCRA BPamples Usalzz Gui
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7. Linux

71 BEGWUI €8r €35 &r Lz WI

€ ,8droud s WOWD Ws a

Ar pU

When using the device in a Linux system, you first need to confirm whether the current Linux

environment's system architecture, gcc version, and GLIBC version are supported according

to the following process:

1. Open the ter mi &) Ohtnod cehnetcekr t he Linux system archit
here the Linux system architecture is x86_64;
2. ln the ter miopal ¢ eméek the system gcc version, for
version is 7.5.0;
3. ln the ter Mogogih VzttthEeheck the system GLIBC version
the GLI BC version is 2.27;
htra@ubuntu: ~
File Edit View Search Terminal Help
htra@ubuntu:~$ uname -a
Linux ubuntu .0-150-generic #167~18.04.1-Ubuntu SMP Wed May 24 00:51:42 UTC 2023 x86_64 x86_64 x86_64 GNU/Linux
htra@ubuntu:~$ gcc -v
Using built-in specs.
COLLECT_GCC=gcc
COLLECT_LTO_WRAPPER=/usr/lib/gcc/x86_64-1inux-gnu/7/lto-wrapper
OFFLOAD_TARGET_NAM vptx-none
OFFLOAD_TARGET_DEF. =1
Target: x86_64-linux-gnu
Configured with: ../src/configure -v --with-pkgversion='Ubuntu 7.5.8-3ubuntul~18.04"' --with-bugurl=file://fusr/share/doc/gcc-7/
README .Bugs --enable-languages=c,ada,c++,go0,brig,d,fortran,objc,obj-c++ --pref Jusr --with-gcc-major-version-only --program-s
uffix=-7 --program-prefi 4-1inux-gnu- --enable-shared --enable-linker-build-id --libexecdir=/usr/lib --without-included-g
ettext --enable-threads=po --1libdir=/usr/1lib - cnablc nls --enable-bootstrap --enable-clocale=gnu - cnabl: libstdecxx- dcbug =
-enable-libstdcxx-time=yes > = ique-object --disable-vtable -
-enable-plugin --e -enable-objc-gc=aut
Sablc werror 6 nable-multilib --
e-offload-targets=nvptx-none --wi x86_64-1inux-gnu --host=x86_64-1inux-gnu -
-target=x86_64-linux-gnu
Thread model: posix
gcc version 7.5.0 (Ubuntu 7.5.8-3ubuntul~18.64)
htra@ubuntu:~$ 1dd --version
1dd (Ubuntu GLIBC 2.27-3ubuntul.6) 2.27
Copyright (C) 2018 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
Written by Roland McGrath and Ulrich Drepper.
htra@ubuntu:~$
Fi gwBrseheck the Linux System Architecture and
4. Compare t he ter minal information wi t h t he tabl e
environment is supported. I f it is not supported, p
EJOREr Voweld b " €Ul UBJsWI &€ 81 dUIJLWz1 € JOob
A) 3uUl 6rzzl ISupport Intel and AMD processors
- aarcho6i4 rmveg), ar mv7 rocessor s,
vy WUl or 2z { & ) b
’ RK3568, RK3588, T507, NVIDIA Jetson
81 UWDJ s WI ! .
PN cc4d. 8, l'ib2.17 and above
rSuWUISGrS:g 9
>Wzs5 OWO$s5WICustomized system for Raspberry Pi
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Currently, the Linux section of the accompanying USB drive contains the following materials:
721 1 E% 8. _, BAJoaubr z

The HTRA_C++_Examples folder contains :

1. Exampl es fol der : C+ + ex ampd+e+ pHExoagmpalmes el§ satgpar t h e

i nstru);tions
2. Makefil e: Build script used to compile the exampl e
3. bin folder: Stores device calibration files and the

exampl e progr ams

> USBDrive (E) > Linux > |HTRA_C++_Examples >

N Sort ~ = View v
Name Date modified Type Size
bin 6/6/2025 4:17 PM File folder
Examples 6/6/2025 4:17 PM File folder
D Makefile 1/13/2025 12:38 AM File

Fi gBBeeontents of the HTRA_C++ Examples Folder
722 1 EY%  W%s, K BAJoubr z

The HTRA_Qt_Examples folder contains

1. htrademo fol der: Qt exampl et abkdampl ®s efcitdfgoan ( s ee

instrug¢tions)
2. bin folder: Stores device calibration files and ex
example progr ams

3. htraapi folder: Stores .the dynamic |link Ilibraries

ThisPC > USBDrive (E) > Linux >| HTRA Qt Examples >

TN Sort ~ = View v
Name Date modified Type
bin 6/6/2025 4:17 PM File folder
htraapi 6/6/2025 4:17 PM File folder
htrademo 6/6/2025 4:17 PM File folder

Fi gB8rfeont ents of the HTRA_Qt Examples Folder

HAROGHCRA BPamples Usayy4de Gui de
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The HTRA_Python_Examples folder specifically contains

1. Python example préegtams Eseenrstecetmwange nst;ructi ons)

2. Cal File folder: Stores device calibration files
3. Htraapi folder: Stores .the dynamic link |libraries
ThisPC > USBDrive (E) > |Linux > HTRA_Python_Examples 4 Search HTRA_Pyth
N Sort = View
Name Date modified
CalFile

htraapi

@ ASG_CWOutputpy 2025 4:36 PM Python B4 4KB
#| DET_GetPowerTrace_Standard.py 1 5 3:56 PM Python JR3Z{4 6 KE

#| Device_AboutGNSS.py 5 3:55 PM

% Device_GetDevicelnfo.py 5 11:08 AM Pyth BT KB

>

¢/ DSP_DDC.py

# DSP_IQSToSpectrum.py 8/18/2025 5:29 PM Python JESZ{4 3 KB

Fi gB8eont ents of the HTRA_Python_Examples fold

724 " €z3JDPD ] E%  A>q

1. The I nstall _HTRA_SDK folder contains:
, install _htraapi _Iib.sh: Driver configuration scri
, htraapi folder: Stores drivers, header files, and
2. Thénstall HKITRAr8sbpi folder contains:
configs Dffalveeer configuration files

i nfcol dHeera:der f il es

, lib fbymdaemiic | ink I ibraries
3. Thénstall HKITRAr §bBfpdl/derb contai ns:
arrchéWBdyenrami ¢ I ink | ibraries feor the arrch64 arct
, arrch64 _fHokdeynamic i nk i braries for arrche64

(requires GCC version above 7.5

x 86 f6cdl ddeyrnami ¢ | ink | ibraries for the x86_64 arch
x86 64 dodibegniami ¢c | ink | ibraries for x86_64 with
GCC version)above 5. 4

army bl dbdeyrnnami ¢ | ink | ibrariesefor the armv?7 archi
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ThisPC > Local Disk(D:) > 0.5562v1 > 05563 v3 > |JLinux > Instal HTRA SDK > Se:
T Sort ~ = View ¥
Name Date modified Type Size
htraapi 11/26/2025 2:04 PM File folder
B install_htraapi_lib.sh 15 9:52 AM SH R3S
| configs
inc

lib o
\ aarch64
| aarch64_gec?.5
armv’T
x86_64
x86_64_gcc5.4

Fi gBr9@ontents of the Install HTRA_SDK Fol der
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To use the device in Linux, the driver files must be configured first. The specific procedure is as

follows :

1. Configure the driver files: First, copy the Install
open a terminal in the InstatfceHTRA SPEKsIDPdés VAN
configure the driver files.

Not e: | f the devel opment board does not hzalve t he

WeEzsJIPP, (50JJUW DWO_=zd

htra@htra: ~/Desktop/install_HTRA_SDK

S sudo sh install htraapi lib.sh

[sudo] password for htra:

S

Fi guwroonfi gure driver files on Linux
2. Configuration check: Ensure the device is correctly
host computer is a virtual machi ne, ensure the devi
and that USB compatibility is 3.1) aAd phiovipei mbyr
shown in the Bfzi¥gptdr eheeneeminal to view the |ist of

wherleD: 6430 (or | D"i Bé6i7T6atoes | DucOdbSfHul device coni

htra@htra-virtual-machine: ~/Desktop

2 S lsusb
001 Device 5 367f 0001 HTRA HTRA
001 Device 1: 1d6b:®002 Linux Foundation 2.0 root hub
002 Device B Bedf:0008 VMware, Inc. Virtual Bluetooth Adapter
002 Device B fedf:0002 VMware, Inc. Virtual USB Hub
002 Device B 0edf:0003 VMware, Inc. Virtual Mouse
082 Device 1: 1d6b:®001 Linux Foundation 1.1 root hub

A S

Figurkkheck device connection status on Linu
748 BAJoubr izJoar J€oe °UI Bros 8UrJswl ¢
741 8 BAJaubr izdar

Prerequisite: Ensure the device is properly connected and the driver files have been correctly

configured as described inthe  Driver File Configuration _ section.
You can follow the process below and use the C++ examples provided on the USB drive (the

specific functions of the examples can be found in the corresponding C/C++ sections ).
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Select the program to ¢&ompidl RA_CH + sHX'A mipthbes tfthreom t he
provided USB drive to the host computer. Then, open

uncomment the examples ypou want to test or use

~
*main.cpp
Open ~ || [+l Desktop/HTRA_C++_Exam ples/Example Save v @ C

1 #include
2
3 int main()

4{

5 int Status = 03

6

7 |,’,r‘5tatus = Device_GetDeviceInfo();
8 //5tatus = Device_SysPowerState();

10 IStatus = SWP_GetSpectrum_Standard();
11 J/Statls - SWP_ LZUELPol Lot H

12 //Status = SWP MaxHold MinHold();

Fi gur2Zédncomment the SWP_Get Spectrum_Standard EX
Compile the selected exampl e: First, check the sy

Environment VersioneiCibmpsteichilointy Open a termi na

HTRA_C++_Examples folder and enter the correspondi
system architecture (the foll owing exampl e S h
SWP_Get Spectrum_Standard routine)

Fox8®4 system:

8JCr BAJoubr; A=° WrsAUrosU+9 AsJE€eilLe
FoaarcbB§4t em:

8JCr E ®»W; JJuvoli3zz BAJoUDbr:; Ae° WrsAUrosU*9 AsJegeil
Foar msy st em:

8JCr E %W, Jualz BAJaUDPr; A=°, WrsAUrosL*¥a, AsJewilce

htra@htra: ~/Desktop/HTRA_C++_Examples Q = - m]

S make Example=SWP GetSpectrum Standard
++ -0 bm,:r SWP_GetSpectrum_Standard Examples/SWP_GetSpectrum_Standard.cpp Exampl
es/main.cpp Examples/Error_handling.cpp -std=c++11 -I/opt/htraapifinc -L/opt/htr

aapi/lib/x86_64 -lhtraapi -Wl,-rpath='/opt/htraapi/lib/x86_64"
usr/bin/1d: /tmp/cc5FkTxU.o: in function “main’':
ain.cpp:(.text+0x14): undefined reference to “Device_GetDeviceInfo()’
ollect2: error: 1ld returned 1 exit status
ake: *** [Makefile:18: release] Error 1

: 3

Fi gur3deompi l e SWP_Get Spectrum_Standard on x86 _ 64
Verify the calibradHlTBA_CitrteEXXbi@pheBi ¢t dcter and ensur

it contains the calibration ;files for the devices b

r
¢ | calFile | e
T} Recent
* Starred 024 024

343151090 343151090
{af Home 0270047_... 0270047 _...
[ Desktop

Figumreeri fy the calibration files
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4. Run the program: After successfully compiling the
files, open a terminal and enter

T OWe” Ax° WrsAUrosb+puAstiBeldel ected exampl e.

htra@htra: ~/Desktop/HTRA_C++_Examples

7 $ make Example=SWP =
g++ -0 bin/SWP_GetSpectrum_Standard Examples/S _Standard.cpp Exampl
es/main.cpp Examples/Error_handling.cpp -std=c++11 -Ifopt/htraapi/inc -L/opt/htr
aapi/lib/x86_64 -lhtraapi -Wl,-rpath='"/ont/htraani/lih/xR6 64’

B S ./bin/SWP_GetSpectrum_Standard

Device is opened successfully
Configuration delievery succeeded.

FigusRun the Compiled SWP_Get Spectrum_Standard

742 8 °UlI Bbros 8UrJsw € J€ce 8l BUWDIs WI €

Prerequisite: Correctly configure the driver files as described in the Driver File Configuration

section .
1 Write the code
The Linux dynamic | ibraries provided on the USB dr|i
The code you write only HABOSI CORAPRAPFIpgwiammi hige Gu i
2 Compile and run

1). Create a new folder to store the entire project (e

Cal File folder to store calibration files and an
dynamic link |libraries
C++_Test
70} Recent . .
* Starred CalFile htraapi
{3t Home

Fi gureeér eat e Project Folder

2. Ilnside the htraapi folder, create an inc folder to
dynamic link |libraries
r
{ I hl:raapil
= (@’
* Starred inc @
{it Home
Fi gurier eate inc and I|Iib Folders under htra
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3).

4).

5).

6).

Copy t he files

"C++_ TM&at Fidleder

fr

om t he Cal Fil e fold

Copy the head®dri nfuixisetsalflr oHIhR A d% P N t he

newly cftCtatt eTdhs tr dap'tol der

heck the system

er on t he L

USB drive in

archite&tnhvieoanmentrdiVegsi cdretiempati

Checskecti on. Then,ddodd iowti ingn tdfe tchoepyl i

fol der corresponding to ydo++ _alrdcthri a bepcht

il lustration shows

-

an Y86 _64 architectu

{ {it Home / Desktop I C++_Test / htraapi / lib | H Q

i
<

0 Recent { 3

* Starred libgomp.
50.1.0.0

{3t Home

[ Desktop

2] Documents

{ Downloads

@

g9 8

libhtraapi. libliquid.so libusb-1.0.
50.0.55.63 50.0.2.0

1 Music 0.5563_v3 8 >

Linux > Instal_HTRA_SDK > htraapi > lib > x86.64 Search x86_6

(& Pictures
[ Videos

ii;, Trash

() CDROM

»

[al Floppy Disk

+ Other Locations

T sort

| libgomp.se.1.0.0
| libhtraapi.so.0.5563
1 libliquid.so

1 libush-1.0.50.0.2.0

= View -

Date modified ype Size

FiguBeopy the Dynamic Link Libraries for

tbh ef oflidleers f r
oulrdee ri. n t(oT hteh

re host.

the Corresp

Fol der
Open a terminal in the | ib folder and enter the fol
for the copied dynamic |Iink Iibraries (the commands
In the foll owing, the libhtraapi.so I|ibrary wuses
versions, simply adjust the version number accordin
. PFzU DPWOGs LIZVEDWO&ES VAJBW_=z1 _ A
., PfgzU PWOGsULIJUW_ 2zl _ A DPWOGsULIIJUW_ zI

b £z

c
o
8
4
i

b £z

c
o
8
4
i

C

PgzU P
Pgz 0 DPWOQl auU_

al su_ z| M

-
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( lib i llQ E|v|| = - D x
o LH 'd LJ *H LH 'J J
* Starred libgomp.so libgomp. libgomp. libhtraapi. libhtraapi. libhtraapi. libliquid.so
50.1 50.1.0.0 50 50.0 50.0.55.63
{4} Home — T —
% W
¥ cuments | ke | e |
libusb-1.0. libusb-1.0. libusb-1.0.
¢ Downloads 50 50.0 50.0.2.0

I1 Music

htra@htra-virtual-machine: ~/Desktop/C++_Test/htraapi/lib

-sf libhtraapi 0 libhtraapi.so
-sf libusb-1. 0.2.0 libusb-1.0.s0.0
-sf libusb-1. 0 libusb-1.08.s0

-sf libgomp.so.1 libgomp.so

Fi gurereate Symbolic Links for Dynamic Link I
7). Place the written doedveelf iflod o eir,n otf heC+t+toplre st

F al
<> JE =q=] @ © &
o E F
(o

* starred calFile [htraapi] Test.cpp

{3t Home
2 Documents
{ Downloads

7 Music
Fi gbroRl ace the Code Files

8. 81 @UWBr 5| ar&€rUVisyr sdGr rAro*sJOobr 7Jzrce 1€ sGr =z

BEUWUI €8r €5  &r Uz WIAg il rodzd SWAWBWs 4 Ur € J srLDoWelb WeE

Ul Peer U J€ce r€s5r L sGr o6l ®88J€oc 61 VUrzUl €ceWeD sl1 &l %0
EdGr Ul DBl OUWea rAjJaubr #zrz Erzs_oUU_ 81 sauwbr Ws |
ar€rVIsyr Je rAro*s5J0Pr €Jor e Erzs

Ul B?23 m&zsr o

5

a. 1l Er zs Erzseo@y mm_~ (3503 UW "WEsSUL J, D sV §) HW
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1

./htraapi/lib -lhtraapi -Wl,-rpath="'

htra@htra-virtual-machine: ~/Desktop/C++_Test Q

S g++ -o Test Test.cpp -std=c++11 -I
./htraapi/lib’
S

./htraapi/finc -L

{ C++_Test Q =~ = - B %
= mma
* Starred CalFile htraapi Test Test.cpp
73} Home
Figbrkkompi l e to Generate Executable
9. Run the progr aEm:»sEnitaerrt t he .executable file
gl htra@htra-virtual-machine: ~/Desktop/C++_Test = = o
] $ g++ -o Test Test.cpp -std=c++11 -I ./htraapi/inc -L
.fhtraapi/lib -lhtraapi -Wl,-rpath="./htraapi/lik!
B S . /Test
htra_api verion: ©.55.63
BusSpeed: 2
Model: 23, E200 R3
DeviceInfo.DeviceUID: 33325110003e0029
MCU Firmware: ©.55.57
FPGA Firmware: ©0.55.22
Device Temperature: 36.19°C
Fi gbrZRun the Test Executabl e
743 8 °UI bros8BOUWRIs WI €
If the host computer has a cross  -compilation toolchain and you want to cross - compile for the
device, follow the process below
The following example shows how to cross - compile an aarch64 executable on an x86_64 host
1. Generate the executable ®for the target architectur
1). Foll ow dto@pesnTt+the Project Creati omea@nd ofommpi Icateiadre
project, pl ace the calibration files, and add the a
Then, create symbolic |Ilinks, place the program code
target architecture compdwmth®lnovw,0o minfaenrd . ¢ Arep islhi ng
executabl e, use the compilation.command for an aarc
[+ htra@htra-virtual-machine: ~/Desktop/aarch64/C++_Test Q
: $ aarch64-1inux-gnu-g++ -o Test Test.
cpp -std=c++11 -I ./htraapi/inc -L ./htraapi/lib -lhtraapi -Wl,-rpath="./htraapi/lib’
¢ Ca+_Test Q = v || = B 6 €
L n
* Starred CalFile htraapi Test Test.cpp
{at Home
Fi gbr3eér osCompi l e an aarch64 Executabl e

HAROGHCRA B®Pampl es
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2. After generating t h@Wmrxte€ruebaebcke ,t heentaerrchi tecture of
h

1),

2).
3).

4).

You should see that t e current executable is for t

[+1 htra@htra-virtual-machine: ~/Desktop/aarch64/C++_Test

A $ file Test
est: ELF 64-bit LSB pie executable, ARM aarch64 wversion 1 (SYSV), dynamically linked, i
terpreter flib/ld-linux-aarché4.s0.1, BulldlD|shal]=93935efb18e9%e5e79b130fd46cbc5204co0f

s

F692, for GNU/Linux 3.7.0, not stripped

Fi gbrdéheck Executable Architecture

Run the executable :on an aarch64 host
Navigate to the projecOWWi Bect &r gsapiiieBemptEess t he
entire C++_ Test folder into a ZIP archive. Then, C C

host

htra@htra-virtual-machine: ~/Desktop/faarch64

g S zip -r C++_Test.zip C++_Test
: C++_Test/ (stored ox)
: C++_Test/htraapi/ (stored 0%)
_Test/htraapi/inc/ (stored €5)
++_Test/htraapifinc/htra_api.h (deflated 79%)
++_Test/htraapi/inc/htra_api_p m.h (deflated 73%)
++_Test/htraapi/lib/ (stor )
C++_Test/htraapi/lib/libu

TSNy [Ty T S e o

{ aarch64

0 Recent

* Starred C++_Test C++ _Test.

zip
{3} Home

Fi gbrs@ompress the Created Project
On the aarch64cpiwt 8 _eOWM@emextract ;the project

Foll owi bgi the File €ectionratciomdi gure the driver f
host

After configuring the driver files, go to the C+H
entering ./ Test in the terminal
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Usage prerequisite: Ensure the device is properly connected and the driver files have been

correctly configured according to the Driver File Configuration _ chapter .

The following example demonstrates how to run the Qt sample on Ubuntu 22.04, using an

x86_64 architecture

1. Copy "the\lHl X RA_Qt Ex'dmpldes from the included; USB dr i

2. Refer Eavihenment Version-Chenmpdraptoed itg Senfirm the

architecture, then copy the contents from the corr
"Linbxstall HBRRA a&PHon t he USB dri ve i nto t he
"HTRA_ _Qt Ex\ampldéapi der

< {si Home / Desktop 'IHTRAiqtiExamples / htraapi I : Q = | v = = u} X

L 9 9 3

0 Recent h 1 23 3 73 1 .73 3 .jj

* Starred htra_api.h libgomp. libhtraapi. |l libliquid.so il libusb-1.0. [ e 4 NEL XS
50.1.0.0 50.0.55.63 50.0.2.0

{it Home
) Documents
4 Downloads
- o %
1 music ¢ +
= Picture: J » --|Llnux > Install HTRASDK > htraapi > lib > x86.64 carch xB6_64 Q
HVideos g @ B W Rosot = View D Preview
% Trash Name - Date modified Type Si
- [ tibgomps0.1.00 11715/2013 11:24 PM OFile " soks]
©) Ubuntu
B [ tihtraapi.so.0.55.63 10/16/2025 4550 PM 83 File 1436 KB
4 otherL || tibliquidso 1/12/2024 1200 AM 50 File 1,026 8|
[ tibusb-1050.020 1/12/2024 1200 AM OFile 425 k8
Fi gbmeopy the dynamic | ibraries for the correspoa
3. Open a terminal i n the zhktoel a azpli YisoWihdéeGfr paentdmpetnetde,r e nt
the password to authorize t;he creation of symbolic

htra@htra-virtual-machine: ~/Desktop/HTRA_Qt_Examples/htraapi Q

S sudo sh Qt Make.sh

[sudo] password for htra:

11 necessary symlinks created (or already exist).

{ {s;t Home / Desktop / HTRA_Qt_Examples / htraapi H Q = v = = o X
0 Recent h ]’ 3 ]a ‘9 ]a ]’ 3 «)'j
* Starred htra_api.h  libgomp.so libgomp. libgomp. libhtraapi. libhtraapi. libhtraapi.

so.1 50.1.0.0 s0 s0.0 50.0.55.63
it Home — J— PR PR

L < I < I O
libliquid.so  libusb-1.0. libusb-1.0. libusb-1.0.  Qt_Make.sh
¢ Downloads 50 50.0 50.0.2.0

3 Documents

Fi gbrler eate symbolic |Iinks for the dynamic I
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4. Enter "HThRRA_Qt _ Ex\dm\lad Fiflod der and ensur e t hat it
calibration files ;for the device in use
5, Use Qt Creator to open the HHTRAD eQio .BExhdommpflaelsmd ocat

and configure the projepct's build environment

FEile Edit View Build Debug Analyze Tools window Help

= Manage Kits. }i Build Settings
= Edit bulld configuration: |Debug * | Add - Remove  Rename.. Clone..
R Active Project General
# hrademo
import Existing Build. ‘Shadow build: v
W Bulld directory: /hame/ /Desktop/HTRA_Qt_Examples/bulld-hrademo-Qt_5_15_13_5_15_3-Debug Browse.
Build & Run

Tooltip in target selector:

= Qt5.15.13 (5.153) ‘Separate debug info Leave at Defauit. ~

Build

b Fun QML debugging and profiling: Enable
Project Settings Qt Quick Compler: Leove at Default ~

Editor @ parsing: | Use g =
Cade Style
Dependencies Build Steps
Environment
Clang Code Madel amake: gmake htrademo pro Details -
Clangd
Quick Fixes Malke: make 46 in frome/ #Desktop/HTRA_Qt_Examples/buld-htrademo-Qt_5_15_13_5_15_3-Debug Details -
Clang Toals
Cnar o

Clean Steps

Make: make clean 46 in frome/  /Desktop/HTRA_Gt_Examples/bulld-htrademe-Ge_S_15_13_5_15_3-Debug Details -

Add Clean step.

Build Environment

Clear system enwironment
Use System Enviranment Details -
2. Custom Output Parsers
Bebup
There are no custom parsers active Dataits -
2 B 7 Type to locate (0 1 lsues 2 SearchResults 3 Application OUEpUL 4 Compile UEPUL 5 QML Debugger Console & General Messages 8 TestResults =

Fi gbrBguil d environment
6. Cli tEkdf,t open mai n. cppSoundépl dere o6hft r aH'epirooj ect ,

uncomment t he rel evant functions, save t he file

examp;l es

Elle Edit yiew Bulid Debug Analyze Tools window Help
Projects v = Ba . = maincpp 2 % # main() > int </ Unix (LF) 5 Line:10,Col:s

&
#include "example.h" &
= t main()
o ASG_Signaloutput.cpp
DETMode_EZStandard.cpp s 2.
/ DETMode_Standard.cpp Status = 6;
&= Device_SysPowerstate.cpp
I Deviac Gatoevcamiommp | //Status = Device_GetDeviceInf
L & DSP_DDC.cop 15 Govice SiePoudratate ()
, & DSP Qs Tobgectrumcop //Status = Device_SysPowerState();
» = DSP_LPFq
= Ev'ov.mgﬂl-::wv 10| Btatus = swP_GetSpectrum_Standard();
Proes & 1Q5_ConfigandGetiQ_Time.cpp & ‘ L
° pragreogso A SWP_EZGetPartialsweep();
e & 1Q5_ExternalTrigger.cpp SWP_MaxHold_MinHold();
& 1Q5_GetQ_EZStandard cpp SWP_TraceAverage();
e GetiQ_Standard.cpp P . & ).
B 1k Clcrtin SWP_AutoSetMeasure();
& 1QS.GNSS_1PPS.cpp SWP_SetFreqCompensation();
& 1Q5_LevelTrigger.cop SWP_PickMaxPower () ;
s_MultiDevync_fixed.cpp Rt A
il SWP_Getspectrun_SigAndspu
SWP_GetSpe [§)
SWP_GetSpect.
edtime rames () ;
R SWP_Fixedtine_G mes (
 RTAMode_Standard.cpp SWP_CalibrateRefClock();
# RTAMode_Standard_perframe.cpp
£ SWP_AUtoSetMeasure.cpp
< SWP_CalibrateRefClock.cpp ¢
wossena o SWP_ o & PEROC S + - Am
A & SWP_Fixedtime_GetFrames.cop e x
2 & SWP_Cetspectrum_SigAndspurcpp | "o0e™®
ety o SWP_GetSpectrum Standard.cpp  21:58:32: Starting /home/ _Qt_Exampl /
o SWP_GetSpectrum_TraceAlign.cpp vice 15 opened successfully
| 2 & SWP_Getspectrum_Trigger.cpp onfiguration delievery succeeded.
& SWP_MaxHold_»
& o SWP_PIckMaxPower.cpp
» & SWP SetFreaComoensationcon
I 1 lssues 2 SearchResults 3 Application Output 4 Compile Output 5 QML Debugger Console 6 General Messages 8 Test Results = 5|

Fi gbrRun the SWP_Get Spectrum_Standard exampl
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Provided that the driver files have been correctly configured as described in the Driver File

Configuration _section, if you want to create and compile a Qt project, follow the process below:

The code should follow the APl Programming Guide, and the steps for creating a GUI

application are as follows

1. Create a new folder to store the entire project (e
files and generated executables) and htraapi (for
subfolders

2. Copy the i msptercuinieenct Cal File folder frombitmef;&JISBedr i

3. Copy the header Minlsaxalflr HihR&iaBuUp¥ on t he USB dri ve

Qt Tabtraapi; folder

4, Copy the dynamic |Iink Iibraries from the folder <cor
under \linsdrxal | _HBHRA aBpPpK on t he USB dr\Vhver aianptio ftohed eQ
(here, an x86_64 host ;is used as an exampl e)

{ (it Home / Deskto Q
O Recent h { | [ﬂ_)‘ {_)‘ {m_)‘
; Starred htra_api.h hl.;:ﬁa;L libliquid.so
Home
[3 Documents
& Downloads N . _ o
I Music
) > - Jlnux > Instal HTRASDK > htraapi > lib > x8664 Search x86_64 Q
(& Pictures
B Videos I} T Sort = view (D Preview
fi%, Trash e - Type si
i File 9K
(© Ubuntu22.0... & Fil 1,436 KB
Fil 1,026 KB
+ Other Locations N
libusb-1.0.50.0.2.0 Fil 425 KB
Fi gwr0opy the dynamic |ink |libraries for the corr

5. Open a terminal in the htraapi folder and enter th
create symbolic lIinks for the copied dynamic | ink I
all architectures)

In the following, the libhtraapi.so I|ibrary wuses
versions, simply adjust the version number accordin

PDgzU PWOUs UIZF[MDWOES VA ZW,_z1 _ A
b

. PbgzU0 PWOGsSULIJUW_ 2zl _ A WOiGs LI JUW_ zI
. bgzU0 DPWOWz &Il _ A _M_m_DWORKzO

., PgEzU0 DWOR2z &I _m_PWO¥zO

. Pbgz U _A L

WOul au_zl _m_aA_A DPWOOI BU_zl _m
ouU

b
PgzU DWOOl au_zl _.m DWOOI
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htra@htra-virtual-machine: ~/Desktop/QtTest/htraapi

-sf libhtraapi 0.55.63 libhtraapi
-sf 11 bhtraapi.s

-sf libus S 6 libusb-1

-sf 1i .0.sc 1libusb-1.

-sf 11 1.0.6 libgomp.so.1
-sf libgc so.1 libgomp.so

D Recent h h ja Sa 2’ '7 a '7 a 23 23

* starred htra_api.h  htra_api_ libgomp.so  libgomp. libgomp. libhtraapi.  libhtraapi.  libhtraapi. libliquid.so
pnm.h so0.1 50.1.0.0 S0 s0.0 50.0.55.63

(i Home — p— p—

 ooamens W W =
libusb-1.0.  libusb-1.0.  libusb-1.0.

0 Downloads 50 50.0 50.0.2.0

I Music

Fi gwrker eate symbolic Ilinks for the dynamic | ib

6. Open Qt Creator -a’hMewl Ficlke ";¢i | Bf"0oj ect "

7. 1 n t he project options, click "Application", sel e
"Choose..

8 Enter the project name (e.g., "test "), click "Brow:
folder, and then click " Next?"

9. Select "gmake", click "Next" wuntil the "Kit Selecti
a build environment and click " Next"

10. Click "Finish" tqg create the project

11. I n t he Qt Creator mal nck ntlee f adest Tighotj ect, sel ec
"External->>LNéxtat y"

12.Click "Browse" for the | ibrary ¥hitlrea,aps €l, ecctl ilcikb h'tC

choose the "Linux" platform, and click " Next?"

1 #include "mainwindow.h"
2
3 #include <QApplication>
main.cpp
|2 mainwindow.cpp 2 . .
" (e 6 Add Library — Qt Creator

7 External Library
8 specify the library to link to and the includes path
=)
10 Type Library type: | Linux (lib*.s0 lib*.a)
11 ¥ petails ILibraryfile: /Desktop/QtTest/htraapi/libhtraapi.so Emwse...l
12 Include path: /home/: /Desktop/QtTest/htraapi Browse...

Platform Linkage: Dynamic

Mac
‘windows. ® e
|
]
<Back cancel
Fi gwbr2el ect the Linux Platform
H n H H n . H
13. Cl i ck Finish to add the external l'i brary
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14. I n Test.pro,

t he |

after

C@BMEI>G Y+ =

the; generated

Ele Edit View Buld Debug anabze Iools Window
BRI 1K

= mainwindew.cpp
Ve + i Forms

Fi gwbr3epeci fy t
| i D)y sfii e ° aeedtdo, ~slpseJi FWYW t he

15. After the

t he

execgut abl

Help |
Lo Testpro = Unix (LF) % Une:7,cok 36 B
Qr += core gui A
greaterThan(QT_MAJOR_VERSION, 4): QT += widgets |

CONFIG += c++11
|

7|DESTDIR = $3clean_path($$PHD/. . /bin) ]

# You can make your code fail to compile if it uses deprecated APIs.
n order to do so, uncomment the following Lin
#DEFINES += QT_DISABLE_DEPRECATED_BEFORE=0x060080

# disables all the APIs deprecated before Qt

SOURCES += \
main.cpp \
mainwindow.cpp

HEADERS += \
mainwindow. h

he Executabl e

e

Eile Edit \Wiew Build Debug Analyze Jools wWindow

Help

Projects LRI IE = Testpro* +lx Unix L) # Line: 26,Cok 93 B¢
QT += core gui -
greaterThan(QT_MAJOR_VERSION, 4): QT += widgets
e
= mainwind
7 Lt CONFIG += c+411
. DESTDIR = $$clean_path($SPWD/../bin)
Debug.
’ # You can make your code fail to compile if it uses deprecated APIs.
e n order to do so, uncomment the following line.
P DEFINES += QT_DISABLE_DEPRECATED_BEFORE=0x060006  # disables all the APIs deprecated before Qt
weip
SOURCES += \
main.cpp \
| mainwindow.cpp |
HEADERS += \
mainwindow. h
FORMS += \
mainwindow. ui
# Default rules for deployment
gnx: target.path = /tmp/$${TARGET}/bin
else: unix:landroid: target.path = /opt/$${TARGET}/bin
e 1isEmpty(target.path): INSTALLS += target
Detbuy 28|lunix:imacx: LIBS += -L$$PWD/../Desktop/QtTest/htraapi/ -lhtraapy -wl,-rapth,$$PwD/. . /htraapi]
> INCLUDEPATH += $$PWD/../Desktop/QtTest/htraapi
W DEPENDPATH += $$PWD/../Desktop/QtTest/htraapi

Fi gwrd®peci fy

16. Save the Test

operati nt

ng i

File Edit Build Debug Analyze Iools
8 =2

L& Testpro
+ il Headers
- i@ Sources
- main.cpp
mainwindow.cpp.
* d Forms

&,

Debug

| 2

the Runtime Library

.pro fil e, then write the

erfare i s shown bel ow

malnwindow.cp|

@ Test - Qt Creator
indow  Help
B mainwindo

Mainwindo & Line: 28,

#include QD

#include ¢
#include
#include
#include

ainWindow: :MainMindow (QWidget +parent)
+ QMainwindow(parent)
- 4 ui(new Ui:sHainWindow)

ui->setupui (this);
t Status = 0;
* Device = NULL;

t Devium = 0}

BootProfile_TypeDef BootProfile;
BootInfo_TypeDef BostInfo;

Application Output
Test %
MainWindow 30 Device opened successfull

Mainwindow 51 Configuration successful:
MainWindow 88 Frequency(8] = -6.62169e466 ;

MainWindow 80 Frequency[8] = -6.62109¢+06 ;
MainWindow 88 Frequency[0 6.62109¢+06 ;
WainWindow 80 Frequency[0] = -6.62109¢+05 ;
MainWindow 80 Frequency(6] = -6.62109e+06 ;

62109406 ;
-6.62109¢+06
62169406 ;

MainWindow 88 Frequency (0
Mainwindow 88 Frequency(a] =
MainWindow 88 Frequency(8] =

Powerspec_dga[
PowerSpec_dba[

2 Search Resull Output 4 Compile Output 5 QML DebuggerC... 8 TestResults = O

gwrskRun t he Code

HAROGHCRA B®ampl es
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17.Cl ose Qt Creator, nabigafeltderfthep®nTastErai nah, an

the executabl e

CalFile
1 . _|@ubuntu: ~/Desktop/QtTest/bin

File Edit View Search Terminal Help

(base) - J@ubuntu:~/Desktop/QtTest/bin$ ./Test
MainWindow 44 Device opened successful!

MainWindow 65 Configuration suc

MainWindow 94 Frequency[@]
MainWindow 94 Frequency[@]
MainWindow 94 Frequency[0]

- D9e+06 ; PowerSpec_dBm[0]

PowerSpec_dBm[0] -87.1682
-6.62109e+06 ; PowerSpec_dBm[0] -89.3518

Fi gwrBRun t he Executabl e

753 Y%s ©° 0l br 0&l B3WWREs WI €

If the host computer has a cross  -compilation toolchain and you want to cross - compile for the

device, follow the procedure below (here, an example of cross -compiling an aarch64

executable on an x86_64 host is given)

1.

1).

First, generate the executable for the target archi

Fol |l owi ngt 9t e QthBroject Creatiopracaes Lofmepi | atwiomdo

application, create the project, pl ace the calibrat
for thecommisisati on targéttexatrchatekaur®) (S$create a so

for t he dynamic l'inkel pbogriaens,i ncr@tat €r gat or , an

S\t ext{aarch64}$ Build Kit

Qt Widgets Application — Qt Creator G
) Kit Selection
Location
Build System The following kits can be used for project untitled:
Details Type to filter kits by name...
Translation

B select all kits
7 Kits

& Desktop Qt 5.12.8 GCC 64bit Details ~

v & arrch64 Details =

< Back Cancel

Fi gwrikel ect the tar getc okmipti | fadri otnh & aargess architec
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2).

1).

Foll ow st elmws of0 the windowed application creation |
creation, |l i brary referencing, modi fication of the
project coding, and running

mainwindow.cpp @ Test - Qt Creator

File Edit Build Debug Analyze Tools Window Help
Projects B mainwindow.cpp
- i Test
& Test.pro

» [l Headers

- & Sources
) main.cpp
mainwindow.cpp

| Unix (LF) 2 Line: 1, Col: 1

2 x| <select Symbol>

Welcome
=]

Edit

MainWindow: :MainWindow(Quidget *parent)
: QMainWindow(parent)
M » ui(new Ui: iMainiindow)

ui->setupUi(this);
Status = 0;
« Device = NULL;

DevNum = 0}

BootProfile_TypeDef BootProfile;
BootInfo_TypeDef BootInfo;

Issues

Open Documents
nmainwindow.cpp

B @

1Issues 2 SearchResults 3 Application... 4 Compile Out... 5 QMLDebugg... 8 TestResults % — O

FigwrBguil d the executabbarphégramchiorectthere
After building the executable prog\wbwam, foparrt e dt em

file Test to view the executable program's archite

Test, so the input ,command is file Test)

htra@ubuntu: ~/Desktop/QtTesk/bin

File Edit View Search Terminal Help
n$ file Test
ect, ARM aarch&4, version 1 (SYSV), dynamically 1
d, interpreter flib/ld-1inux-aarch64.so0.1, for GNU/Linux 3.7.0, BuildID[sha1l
b®14870dbasdcb7e25e3eb17432ef378b7b1d, not stripped
Tes n$

a H -

Fi gwbroki ew the executable program's architec

Run the executable program on the aarch64 architect
Enter the project directory (The example project i
Desktop/).QWWe s Epzs_ QWU plascikkrazgse t he entire Qt Test

file. Then, copy the gener at eada rcconndpdr ehsossetd npaacchki angee t

htra@ubuntu: ~/Desktop
File Edit View Search Terminal Help
htra@ubuntu:~$ cd Desktop/

htra@ubuntu zip -r QtTest.zip QtTest
updating: QtTest/ (stored 0%

updating: QtTest/htraapi/ (stored 0%)

updating: QtTest/htraapi/libliquid.so (deflated 60%)
updating: QtTest/htraapi/libhtraapi.so0.0.55.53 (deflated 6
updating: QtTest/htraapi/libusb-1.08.s50.8 (deflated )
updating: QtTest/htraapi/libhtraapi.so.® (deflated
updating: QtTest/htraapi/libusb-1.0.50.0.2.0 (deflated 62%)
updating: QtTest/htraapi/libusb-1.0.s0 (deflated 62%)

Figwm@ompress the created project

HAROGHCRA BPamples Usaxjgke Gui de



2).
3).

4).

On t he

Ref er

ahaa scth 6ma, ¢ hei tht®@WU %sEpzep ©@WR (or extract) the

to theOrsecetri ¢nl@entCon€toghirgurent he adarricvhebr4 f i | e

host ma,c hi ne

After configuring the driver files, enbé@pdl ehgz @t Te:
Er ztso grant permi ssions to the executable program.
program by entering ./ Test

rpdzkj@localhost: ~/Desktop/QtTest/bin

File Edit Tabs Help

rpdzkj@localhost:

Figwrer ant permissions and run the executable
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Prerequisite: Ensure the device is properly connected and the driver files have been correctly
configured according to the

The functionality of the Python examples can be found in the

chapter .

1.

2.

Copy Lhe\HX RA_Pyt hon _

PC. I n th

S

Diver File Configuration section .

br

05

8Ur Js Wl ¢

Python Example Description

folder,

Python interpreter (for exampl e,

[+ htra@htra-virtual-machine: ~/Desktop/HTRA_Python_Examp...

Jusr/bin/python3

Based on
cal i brati

|l ocated i

[+1

Fi gwrZdheck the Python3
the obtained &#hobtekrUp tBelJtbehWEptad” g @EnGWere devi

on

n

files to the same

Efxoalndpel re sf r om t

h

python3

di

he

er e

]

included USB o

t

oplthWoall tWarsmiilotave clantdhent ecati on

is Jusr/ bi

I nterpreter Locati o

[ usr/ bin, replace the p

htra@htra-virtual-machine: ~/Desktop/HTRA_Python_Examples O

Jusr/bin/python3

[sude] password for htra:

Fi gwrdgopy

Ref er Eovihenment

$ which python3

S

the Calibration Fi

es

at h

(m]

Sisudo cp -r CalFile Jusr/bin

t o

architecture, then copy the contents

"Li "'\bxst al

"HTRA_ Pyt hon_¥xtandphlpeisd er

€

0 Recent

* Starred
{;t Home

3 Documents
{ Downloads
J1 Music

&) Pictures
= Videos

% Trash

| htraapi

g &8 &8 &8
ibgomp. libhtraapi. libliquid.so libusb-1.0. Py_Make.sh
50.1.0.0 50.0.55.62 50.0.2.0

o550 >| Linuk > Instal_HTRASDK > htraapi > lib > x86.64

Sort = View

libgomp.s0.1.0.0 11/15/2013 11:24 PM
libhtraapi.s.0.55.62 22025 454 PM
libliquidso 2/2024 1200 AM

libusb-1.050.0.2.0 ot 1200 A

Figwdopy the Dynamic

HhR A a&pon t he USB

Li

dr i

rectory

as the Pyt

with the actu

t hre Same Direc

Ver si on-Cheenupkra ptoéd itg Senfirm the

from the corr

vV e

(D preview

Type

OFile

n k

Li

HAROGHCRA B®ampl es

i nto t he

braries

Usalg2e Gui de



4. Open a terminal i n t hzefdlt raipda, fyadndie erioentder t he pas:

when prompted to grant permission for creating symb
I+ htra@htra-virtual-machine: ~/Desktop/HTRA_Python_Examples/htraapi Q = = u}

$ 'sudo sh Py_Make.sh

L |

[sudo] password for htra:

Figwriereate symbolic Ilinks for the libraries

5 1In t he HTRA_Python_Exampl es fol der, ozl €wn t e

Axoyl cer, AsJa8mwJUmnUad he provided SWPMode_ Standard. py

htra@htra-virtual-machine: ~/Desktop/HTRA_Python_Examples Q = - o

8 S python3 swPMode_Standard.py
Device is opened successfully
configuration delievery succeeded

matplotlib.pyplot not available. Plotting disabled.

Figwreun the Python Exampl e

Note: If running the Python example on a different device, first copy the calibration files to the
"HTRA_Python_Examples \ CalFile" folder. Then, in a terminal within the
HTRA_Python_Examples folder, enter  sudo cp -r CalFile /usr/bin to update the calibration files

to the same directory as the Python interpreter

762 °asil & °VUlbros 8UrJswl ¢

Provided that the driver files have been correctly configured as described in the Diver File

Configuration _section, if you want to create a Python project, follow the procedure below

1. The code should follow the HAROGI € HTRA API Progran
2. When running the program, pl ace it in the exampl e

follow the pr dcedudr ePyvitnharmheEhapmpeéres
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