APl Programming Guide
t N2INF YYSNE wSTFSNBYOS al yd
lt L +SNEPP2Y ndp

HJTHW® M



Directory

M

H

T

NS NIBA S ittt M

¢t KS

GSNEAZ2Y 27F. 0KS. .5SOAQS Ly R .l tiloieiceeeeeenn, H

LYGNRRdzOGA2Y 27F.Fdzy/ 0042y . QLASI2NASE .., 0

PAAY T 1 bl A E A Y OZE ettt n

nom

n oH

Lyadltt O2y FTAIdzNI X AY NF NES.FA LKL RSNL.TAL.SEn | YR

PaAy3d GKS !tL LyR.OCSELYLIE.SE LAY .S, c

DAAY T GKS  Lobol Ay B AR 2B Ao y

p ®dm™m
p ®H
p ®o

p®n

c dwm
c ®H
c do

c dn

(@]

®p

c dPp dfuid yRI NR

Lyaidlrtf (0KS..RSAAQS. . .RNRADSNI e y.

PAAY3 1tL AY / RSOSt 2LINSY.A.SY.QANRY.Y.SY.0. .0+ HAMD

S TN 3= VOO TR MO
PaAy3 GKS 1t L 4AGK. SELY.LE.S&.  AY. . VS, M p
PAAY D 1t L AY. . 0KS. [ hDBAS Ao, M
PAAY 3 1t L AV 0KS.ak. 0. kb, HT

OFff 2340 LY. R..OLE L YL H O

Lt L OF fHGIYWIRE NER NI 6 SSLI FNBL.AS Y. O by b8 AAA. 0K 21t 0

ltL OFff YIFL F2Nl.Lyv.. . .0NBLYAY.3. . .0.LV.{. 0, on

ltL OFff YIL F2NL.RSOHSOGLA2Y. . Ly Lf.84aAA..0.59.00H

Lt L OF ff mMiYAVS FI2yND SMBSHE AL A ... O MLE L O an

5SaONARLIGAZ2Y 2F (GKS Y.LAY. . FdzyOlA2ya..2F..S5L0KcY2RS

chPpdbv AGNBFYAYy3d Lv{ Y2RS..4.¢KS..OWNARIISNLY2RSETA

cdPpdbv aGNBFYAYy3d Lv{ Y2RS 0.6KS. . .0NARIISNL.LY.2RE DA

AAAAA

4688 FNBI dzSy. 08yl f.2ard. {21 . b2RS

~

a

Q)¢

cPpdESHSOGAZ2Y lylrfeaira 59¢ .X2RSACKS..ONAIIASNNY?2

AAAAA

cPbpowSHAYS Fylrfeara we¢! Y2RSOCKS..ONARIIASNILY.2RS

cPpdowSHAYS | ylFfeaa

we! Y2RS0.¢KS...ONAIISNLY2ARS

Q)¢

LYLER2NIFYQG @FNRIFoOf.SAa...RSTFAYALAZY. . .NEISNEY.QS. .............. np

TOMm

T ®H

B B .Y ettt ettt n et np

DY LIE A A G GZR S oottt e et e e e ettt e et e e e e nec

Fyrfeaia 59¢ Y2RSO0.6KS..ONAIISNMY 2

pul

¢

A

A

Qx (0 V)

ax



R ORI O NN S [T 2TV o - NS nT

LK T VA e O - N - SRR nT
TOP 5 STl Azl Y A LBt p N
Yy 5SOA0S O0YIFAY..Fdzy QU A2 Y A e p M
Y DM 5 S DA OS N LIS Y ettt e eaenn e p M
Y OH S5 SEOAOSULI2ZAS et ena e P H
y®0o 5SGAOSYVdZSNESLESAAQOSL AL LS e po
8.4 5SOAOS YL SULLLRRNI oottt pn
M 5SPOA0S QUKS.  INBEA LD pc
hdM 5SOAOSYPYV AZS NE S SAAQS LY. T2 e, pc
bPH 5SPAOSYV AzZSNES SOAOSLY.F2UwWS.E L OAY.S e, pC
pbPo 5SPAOSYVdzSNESSOAQSL.AL.GSPWSELOAY.S e, pT
pPn 5SPAOSY! LIRE.ASCANNALNE. ..o pT
9.5 5SPA0OSY{ SU{.2.81.2 SN 0LEOS e py
PPc S5SPOAOSY{ SO.CLY L DL .S py
hdT 5SGAOSY/ Ff ALNEGSWSFLE 2O e po
9.8 B5SOARA OS PM.S 0.2 2.0t cn
9.9 5SPA0OSYWS &L.LNILD.SOA2 N oo, CM
Mn{2t a2z2RS OYFLAY. . .Fdz Q0 A2 Y 8.0 e, C H
MADOM{ 2t PO %t NRBFAL.SE.SE YAl e CH
MADPH{ 2t PO Y%/ 2 Y FAIAZNI A 2. e cp
MADPO{ 2t Pt NP FALS S S L AL cT
MA®PH{ 2t P/ 2V F ADAZINI LA 2. Y et T. N
MA DP {2 tHUHZU 2.4 S0ttt TP
MA®C {2t PYDSGt F NIALE L.8.5S L T C
MAPT {2t PDS T CAzf e f 8.5 .SLdeieeeeeee e Ty
MM{2t RS2 6020KSNLIAZY . OO0 A2 Y A D iiiiieeeeeeeeeeeeeeeeeeeee e T D
MMOM{ 2t PDSGt F NI AL {88 S LIPL. A Moo, T®
MMPH{ 2t yDSGOt F NOAFf LLLIREGSRCAZE.£.{.8.85S L y n
113 {2t PWS A ST ENE OS2 E R, Y. M
MHLV{ a2RS 0O0YLAY. . .Fdzy QA 2.y 80 e y 0



MHOMLYV { P9 %t NR.FAL.SE.SE. Y A i) y. 0

MHOH LV { PO %/ 2yY.FAIAZNI G A2 Y i) y. p
MH®POLV{ Pt NB FAL.SE .S LY A e y T
MHPITLV{ W/ 2y FATAZINI LA 2.y et D H
MHOPPpLV{ Y. dzd ¢ NRA I IS NI AL NI oo ho
MH®PCLV{W. dzad ¢ NR T IS NI .2 LI do
12.7 LV { WD SO LVl N LY ettt ne pn
MOLV{ a2RS 02 0KSNLFAZ O0A2Y A D0 ieiieeeeeeee e dp
131 Lv{ygadzZ GAS5SOAOS P2 L AL ELSNYLL.L8Y.0 e, hp
132 Lv{padz GALSSOAQSYWAZY oo, hc
13.3 LV { P{ 8 Y QA Y. SN ettt bt
MO PN LV { WDSGLV {LANBE Y UL @M o hy
13.5 Lv{@DSUGLV{.ANBLYYSE Ll b b
T T T V=N = 3 TR MM
MN OM5 9 ¢ P9 %t NRIEAL.SESL YA e MM
MN OHS59C POY/ 2Y.FATAZNI G A 2N e, M0
MN P059 ¢ Pt NB TAL.S5. S Ly Ao Mnn
MN AN 59 ¢ P/ 2y FADAINIL LA 2.y e, M T
M Pp59¢ Y. dzad ¢ NA IS NG L NI oo MYy
MN ®c59¢ Y. dzd ¢ NRTISNI.G.2 LI Mg
MO PT59 ¢ PDSTt 2 ASNI.UNB L. Y e M M 1
148 59 ¢ P{ 8 VOB ALY S NI oo MMM
Mpwce! 2= 0 PP PPPPPPPPPPPPTT MM H
MPp OMWE! P9 %t NREALSS.SE VAL e M M H
MP PHWE! PO %/ 2 Y. EAIAZINI. LA 2. Y e, M Mp
MP Powe! Yt NB FAL.SE.S LY Al e MMT
MP PN WE! P/ 2y FATAZNI DA 2.y e, MH M
Mp ®Ppwe! Y. dz& ¢ NRA IS NI AL NI oo MHH
MPp ®cwe! Y. dz8 ¢ NI IS NI .2 Ld et MHO
MPp PTWE! PDSGTGWSE T ¢A V.S L. LIS.OUONIZY YW Breoeeceeeeceeceeeee e MHO
Mp @y we! YDSGTGWSTE £ ¢.AY.SL LIS OUNIZY ..cooiioieeeeeeeeee e MHDP



MP PPWE ! P{ & VOB ALY S NI oottt MHC

Y IR o TG Y O T~ Y A0 TR MHY
MC DOM! { DWt NB RALL. .S58 Lttt MHY
MC PH! { DY/ 2 Y FATAZNI LA 2.y e MO i

Y e T - S PP RPPR PR MO M
I TV T R TN o T N Y AR MO M
Y O T 1 A= - T RO PPRTOTPUPRPT MO M
MT PO! { BPSE SY 2 RAZ. LSl MO M
MT PN ! { 5PS SY2RAZ. LS L8 M O H

MYyS5AIAGEE aAraylrf LINROSAAAY.T.4.¢NEOS. .. L.y.lLf.24aA40...mon
MY PM5{t PENI OS ! YL £ 8 A AR N L.A.0n e MO
MY PHS5{t PENI OS ! Y b £ 8 A AR ML A oo MO Dp
M ®o 5{t PE¢NI OS! yI f BAAAYPL.KEASDH2AAS il MO C
My ®n5{t ¢ NI OS! yI f @ AAAWLKLEY.VSE L2885 Nl e, MOy
My dp5{t ¢ NI} OS! yLIL.&AAAY...R.... 2 s MO
My ®c5{t PENF OS! Vb £ B A AR PN .2 e M
MY PT5{t PENI OS! Yol £ B A AR YL Lob W, M N H

MPSATAGEE aAaylrf LINRPOS&AAY.T..0LINROSAAAY.D..2.F.  A.0GNBinYAy3
Ve T Y ISR (N 1T o U0 0N 530 AR MM
Y e T2 T N A U A = SRR mMnn
MPPOS5{t PWCCEUYE.S Ly A M p
MPPNS5{t PCCC P/ 2.y FADAZNI. LA 2.V, MM C
MPPP5{ YPCCE YLV { C2LLISOLNIZY. ..o, M C
MPDPC S5 {t W55/ 5. S Ly Al MnT
MAPPTS{t Y55/ P/ 2 Y. FAIAZINI DA 2.V e MNOT
MODPY 5{t W55/ WS A.S e MYy
MAOPHS { t P55/ POEDAZE.S oo Mny
MOPME{ t P! dZRA 2.1y L E B A A A e Mn g
MOPPMBI{ t Y[t CllE.S Ly Attt Mp A
MPPME{t Y[t CP/ 2. ) F AT AZNT A 2.y e Mp M
MOPDPMB { t W[ t CollWS.A.S ittt aeas MPp M

iv



MPPME{ t Y[ t CPI ES.OAZOS M S b £ MPH

MOPOMP{ t W[ t CPI ES Ozl Sl 2. Y. LI SE i, Mp H
Hn! LIWWSYRAE ™Y !t Lo.wSGdNY...£5.£.d28. LY. RSE. oo, Mp n



1hJSNWASSH

This API systemmonsists ofdynamic linked libraries and header filelt is used for thesecondary
developmentof the realtime spectrumandreceivet

Themeasurement modésacore concept of the API systelifferent measurement mods have
different test behavior and capabiitAs he first step of developmentn appropriate measurement
modeshould be selectedccording tahe task. Theneasurement mods of the API system includee
sweepmode (SWP}he IQ streamingmode (IQS)the powerdetectionmode (DET), antthe real time
analysismode (RTA). Fully understand the mechanism othe measurement mods will help to
maximizethe devieQ @erformance and obtain accurate measurement results

MeasurementModes

SWP QS DET RTA

wPanoramic wYime domain oPulse signal oBurst Signal
Spectrum Sweep signal viewing observation Observation

uSpectrum wWQ Recording uSignal Powetlime oStealth Signal
monitoring oFM Demodulation Relationship Discovery

uPPhase noise «EndUser uSpectrum
oHarmonic testing  Applications dynamic
uSpurious test observation

Figurel Themeasurement modein the APIsystem and the main application scenarios
The basic flow of API calls consists of five stepspen the devicg2. configure the device to the
specifiedmeasurement modeavith appropriateparametervalues 3. obtainthe measurement data4.
execuk userdefined processs. closethe device
CA JnedBIA OK VATISILEAK{P 2 NIYI2 RS

Device_Open() SWP_Configuration( SWP_GetPartialSweep( Device_Close()

Before starting your development, please read the chaptére calingmap. This map can be the
basic framework of your application aitds usefulfor buildinga robust and efficient gplication.
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The system is a joint operation of multiple software. In this system, the software involved includes
1) device master firmware (MFM), 2) FPGA firmware (FFM), 3) API, 4) SAS)dtbér applications
RSLISYR 2y dzaSNRAa NBIljdZANBYSyYyda

This system uses a unified software version naming rule to manage all the above sofeare.
use the format of x.y.z to nameftware versions, where x is the primary version number, y is the
secondary version number, and z is the sslssion number. Thesecondary version numbey
represents the compatibility mark of the software, and all software in the system must have the same
y secondary version numbéo operate strictly and correctly.

For example: MFM version =58.1, FFM version =86.2, API version =85.4, SAStudio4 version
=1.55.45, this combination of all software with y56 canbe matchedto run.

For example, if MM version = 0.38.1, FFM version = 0.38.4, API version = 0.54.2, SAStudio4
version =1.55.45, this combination where the API is an overrun version y = 54 and does not match the
versions of MFM, FFM, SAStudio4, it giMean incorrect result.

Please notehat the version of the API used corresponds to the version identified on the cover
pageof thisbrochurg so as to avoid any inconsistency between the description obtisishureand
the actual API.
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Step 1: Determine the specific information of Linux environment. Open a terminal and use the
commands "unamea", "gcc-v" and "ldd--version" to determine the current Linux environment's
system architecture, gcc version and GLIBC version of the current Linux environment, as shown in the

following Fgure:

et ubuntu@ubuntu: ~/Desktop

$ uname -a
Linux ubuntu 5 15.0-69- gcn:r\.c #76~20.04.1-Ubuntu SMP Mon Mar 20 15:54:19 UTC 2023 x86_64 x86_64 x86_64 GNU/Linux

5
: $ gcc -v
Using built-in specs.

COLLECT_| _LTO_WRAPPER= /usr/llb/g(c/(&o 64-1inux-gnu/9/1lto-wrapper
3 ES=|

Target: x86_64-
Configured with: ../src/configure -v --with- pLgv;—rsun 'Ubuntu 9.4.0-1ubuntul~20.04.1' --with-bugurl=Ffile:///usr/share/doc/gcc
-9/README .Bugs - enablr Languages=c ada, +,90,brig,d, fc objc,obj- prrfu fusr --with-gec-major-version-only --p
- e- —unker build-id --libexecd
enable threads=posix -- e- le-clocale=gnu --enable-libstdcxx-debug
-with-default-libstdcxx --e -uni -disable- vtable verify --e
wlth system-z1lib --with-tar - ut -e b]( gc=auto --enable-multiarch --di
--with-abi=m64 --with-multilib-list=m32, mo4 mx32 --e| le-multilib --with-tune=generic --enable-offload- targsts
ild/gcc-9-Av3uEd/gcc-9-9.4.0/debian/tmp- nvpt(/usr hs -without-cuda-driver --enable-checking=release --build=x
--host=x86_64-1inux-gnu --target=x86_64-1linux-gnu

gcc version 9.4.0 (Ubuntu 9.4.0-1ubuntul~20.04.1)
5 s

S

S

$ 1dd --version
1dd (ubuntu CLIB( 2.31-8ubuntu! .

opyri T#E‘
EE—TEERRE; g FREFSEMEEER; EEFRIESHYE
i%éAﬁf‘t FERER.

f Roland Mccrath Eill Lllrlih Drepper

CA JazNB

Please confirm that the current environment is pported according to the terminal
information, .and contactfor technical support if ihasnot beensupported.
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Step 2:Confirm the contents of the Linux profile folder, which includes:

1) the configs folder containing the driver files for the devices in the Linux environment;

2) the example folder contains an example and the CalFile folder;

3) the incfolder contains the htra_api header files;

4) the lib folder contains the compiled so files;

5) the sh file is a configuration script, please read the README file before using it. The details are

shown in the followingHgure.

> 0.55.5 » Linux > aarch64(gcc4.8.1_glibc2.17) » Install_ HTRA_SDK

Name Date modified Type Size
configs 2023/7/25 11:39 File folder
inc 2023/7/25 11:39 File folder
lib 2023/7/25 11:39 File folder
B install_htraapi_lib 2023/7/14 10:34 SH Source File 2 KB
README 2023/7/14 10:34 Text Document 1KB
CA IdzNB

If you do not find the corresponding environment information, please confacttechnical
support to get it.

Step 3: Run the .sh file with the command "sudo sh . /install_htraapi_lib.sh" to run the .sh file and
install the required configuration filesso library files and .h library files. Note: Some versions of Linux
require a declaration after installing the new libraries. This is done by using the "sudo Idconfig"
command totell system that the new lib library is installed, as showthefollowing Figure

1 ubuntu@ubuntu: ~/Desktopfexample/x86_64_Linux O

$ sudo sh ./finstall_htraapi_lib.sh

[sudo] ubuntu FIZEHT:

S sudo ldconfig
sl

CA JpzNB

Step 4: After installing the driver and library, connect the device, you can use the command "Isusb
to determine if there is a device connected in the Linux environment. As shwaviollowingFigure,
where "ID: 680" is the access device.



harogicéharogic:—

Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus

004
004
003
001
002
002
002
002

Device
Device
Device
Device
Device
Device
Device
Device

n$ lsusb

Linux Foundation 3.0 root hub
Linux Foundation 2.0 root hub
Linux Foundation 2.0 root hub

8 VMware, Inc.

CA

Step 5: Run the compiled example. Go

calibration file of the device to the CalFile folder, which should be at the same level as the executable),
type "chmod 777 SWPMode_Standard" in the terminal, and tlype t'. /'SWPMode_Standard" to run
the SWPMode_Standard example, if it runs normally there will be a spectrum printing message. As

shown inthe following Figue:

W o =

o UO .
Frequency 6341035026.
Frequency 6344086784.

Frequency = 6347138542
Frequency = 6350190299

Frequency = 6353242057.

Frequency 6356293815
Frequency 6359345573.

Frequency 6362397330

Frequency 6365449088.
Frequency 6368500846.
Pl

Step 6: Actual call to htra_api. Refer to the example folder emply the CalFile folder and

500008 PowerSpec_dBm
250000 PowerSpec_dBm
.000000 PowerSpec_dBm
. 750000 PowerSpec_dBm
500000 PowerSpec_dBm
.250000 PowerSpec_dBm
000008 PowerSpec_dBm
.750000 PowerSpec_dBm
500008 PowerSpec_dBm
250000 PowerSpec_dBm

CA

VMware, Inc. Virtual USB Hub
VMware, Inc. Virtual Mouse
Linux Foundation 1.1 root hub

IdzNB

to the example folder (note: you need to copy the

.215813
.289612
.654350
.900932
B.775032
.445808
.263138
.282066
.430084
.863678

IdzNB

examples from the shipping material to the new folder, e.g. copy the SWPMode_Standard.cpp file.
Then pass the commantg++-o0 SWPMode_Standard SWPMode_Standard-sfus=c++1%lhtraapi-

lliquid -Ifftw3 -lusb-1.0 -Ipthread" to @mpile. Once the compilation is complete, you can type in the

terminal. /SWPMode_Standard to run the executable.

42' aAy3 GKS

Step 1: Create a Qt project.

't L

YR SEI YLX Sa&

Ay

Step 2: Configure the .so library file and .h library file in the .pro filehewrs inthe following

Figure, where the htraapi folder is the .so and header files.

Y



htrademo

v O O 7E htrademo g%
B B =k Bt K
bin 2023/2/21 17:47 prg=]
htraapi 2023/2/21 17:54 prgis 3
(3 htrademo.pro 2023/2/21 17:40 PRO 3214 2KB
[5 main.cpp 2023/2/20 10:52 C++ Source 8 KB

C A JyzNB

Sep3: Place the CalFilelder inside the bin folder and compile the target path of the executable
(the CalFile folder must be at the same level as the executable).

Sep 4:Execute gmakand rebuild to call the library file normally.
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(1) Before installing the driver, please confirm your computer's Windows version and bit number.

Then, select the corresponding driver version of your cotepto install, as shown ithe following
Figure below(Note: the driver for Windows 11 is the same as Windows 10.)

Name Date modified Type
Win7_x64
Win7_x86
Wing.1_x64
WinB.1_x86
Win10_x64

Win10_x86

CA JdINGS RNA DSNJ F2NJ RAFFSNBY® 2AyR206a OSNEAZ2Y

(2) Run the Install_Driver.bat file as administrai@ms shown irthe followingFigure below.

Name - Date modified Type Size
%] CYUSB3.sys 2023/7/14 10:33 System file 73 KB
=4 htra_usbdriver 2023/7/14 10:33 Security Catalog 15 KB
.| HTRA_USBDriver 2023/7/14 10:33 Setup Information 4 KB
[%] Install_Driver 2023/7/14 10:33 Windows Batch File 1KB
CA IndaNB

(3) After the driver is successfully installéuke result isas shown irthe followingFigure below.

HAROGIC USB Driver Installation
Please Wait Until the Whole Process Complete...

o The operation completed successfully

CA JndzNB

(4) After successful installation, you caew the newly installed devices in Device Manager, as
shown in the followingrigure



M Device Manager - (m] X

File Action View Help
e m B = B i
Q Mice and other pointing devices I
@ Monitors
@ Network adapters
= Print queues
= Printers
u Processors
W7 Security devices
r Software components
B Software devices
i Sound, video and game controllers
§" Storage controllers

i3 System devices

~ § Universal Serial Bus controllers
§ HTRA Devices
Intel(R) USB 3.10 eX 'enslb\e Host Controller - 1.20 (Microsoft)
@ Intel(R) USB 3.20 eXtensible Host Controller - 1.20 (Microsoft)

' USB Composite Device

§ USB Root Hub (USB 3.0)
§ USB Root Hub (USB 30)
4
9
¢

USB4(TM) Host Router (Microsoft)
USB4(TM) Host Router (Microsoft)
USB4(TM) Root Device Router (Microsoft)
§ USB4(TM) Root Device Router (Microsoft)
' Universal Serial Bus devices
¥ USB Connector Managers

CA IndzNB
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Step 1: Open Visual Studio 2019 and Createw Project, as showin the following Figuréelow.

Visual Studio 20

Open recent Get started

Clone a repository
nline
4 This month

F’ SWP_GetSpectrum Standard.sln Open F Q[OjECt or solution

| Visual Studi file

F' SWPMode Standard.sin

nyi Hu

C A InzNB

Step 2: Select the empty project and click Nestshown in the following Figure below.



Create a new project

Recent project templates Al languages ~  Alplatforms

K] Em,

Start fre W Windows. Provides no starting files.

al. Prints "Hello World" by default

on .sln or .vexproj files.

h a graphical user interface that runs on Windows.

e which can be run with your local

C A InzNB

Step 3: Name the project with the desired name, e.g. SWP. Set the project location to the desired
storage location, such as Desktop; the solution name can be the same as the project name. Place the
solution and project in the same directory, which can Inehecked. Finally click Create,simwn in
the following Figure below.

Configure your new project

Empty Project  c++  windows

Project name

on and project in the

Project will be created in "C\Users\Enyi Hu\Desktop\SW| WP\"

Create

CA IndzNB
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Step 4. After creation, place theNindows_ ARKk86htra_api folder in theUSB provided by
manufacturerunder the project level directorygs shown in th following Figure below.

Name Date modified Type Size
Debug 2023/7/25 11:40 File folder
htra_api 2023/7/25 11:40 File folder
SWP_GetSpectrum_Standard 2023/7/25 11:40 File folder
n?]m SWP_GetSpectrum_Standard.sin 2023/7/14 10:33 Visual Studio Solu... 2 KB
CA IndzaNB

Step 5: Doublelick to open SWP.sIn, create a new SWP.cpp file in the source file, and then click
Project > Properties in the menu bar above, and set the environment in Configuration Properties >

Debugging to Path=\htra_api,as shown in the following Figure below.

SWP_GetSpectrum_Standard Property Pages ?
Configuration:  Active(Debug) Platform:  Active(x64) v Configuration Manager..
4 Configuration Properties Debugger to launch:
General
P Local Windows Debugger
Debugging
VC++ Directories Command $(TargetPath)
b C/C++ Command Arguments
P Linker Working Directory $(ProjectDir)
P Manifest Tool Attach No
I XML Document Generator Debugger Type Auto
> Browse Information S (< HTRA _C++_Examples\SWP_GetSpectrum_Standard\htra_api
> Build Events Merge Environment Yes
b Custom Build Step SQL Debugging No
b Code Analysis Amp Default Accelerator WARP software accelerator

Environment
Specifies the environment for the debugee, or variables to merge with existing environment.

oK Cancel

x

CA IndzaNB

Step 6: Set Additional Include Directories in Configuration Properties
\htra_api,as shown in the following Figure below.

11

> C/C++ > General to .



Configuration:  Active(Debug)
4 Configuration Properties
General
Advanced
Debugging
VC++ Directories
4C/CH++
General
Optimization
Preprocessor
Code Generation
Language
Precompiled Headers
Qutput Files
Browse Information
External Includes
Advanced
All Options
Command Line
b Linker
> Manifest Tool
> XML Document Generator
I> Browse Information
P Build Events

SWP_GetSpectrum_Standard Property Pages

v Platform: Active(x64) e

(e ]

Additional Include Dire:
Additional #using Directories
Additional BMI Directories
Additional Module Dependencies
Additional Header Unit Dependenci
Scan Sources for Module Depender No
Translate Includes to Imports No
Debug Information Format
Support Just My Code Debugging Yes (/IMC)
Common Language RunTime Suppt
Consume Windows Runtime Extens
Suppress Startup Banner

Warning Level

Treat Warnings As Errors

Warning Version

Diagnostics Format

Yes {/nologo)
Level3 (/W3)
Ne (/WX-)

Column Info (/diagnostics:column)

SDL checks Yes (/sdl)
Multi-processor Compilation
Enable Address Sanitizer No

Enable Fuzzer Support (Experiment: No

Additional Include Directories

? x

Configuration Manager...

Program Database for Edit And Continue (/ZI)

Specifies one or more directories to add to the include path. Separate with ';' if more than one.

(/I[path])

oK

Cancel Apply

Step 7: Set the additional library directory in Configuration Properties > Linker > General to .

CA JaaNB

\htra_api,as shown in the following Figure below.

SWP_GetSpectrum_Standard Property Pages

Configuration:  Active(Debug)
Preprocessor
Code Generation
Language
Precompiled Headers
Output Files
Browse Information
External Includes
Advanced
All Options
Command Line

4 Linker
General
Input
Manifest File
Debugging
System
Optimization
Embedded IDL
Windows Metadata
Advanced
All Options
Command Line

I> Manifest Tool

v Platform:  Active(x64) <
Qutput File $(OutDin)$(TargetName)$(TargetExt)
Show Progress Not Set
Version

Enable Incremental Linking
Incremental Link Database File
Suppress Startup Banner

Yes (/INCREMENTAL)
$(IntDin$(TargetName).ilk
Yes (/NOLOGO)

Ignore Import Library No

Register Output No

Per-user Redirection No
nal Library Directories

Ink Library Dependencies Yes

Use Library Dependency Inputs No

Link Status

Prevent DIl Binding

Treat Linker Warning As Errors
Force File Output

Create Hot Patchable Image
Specify Section Attributes

Additional Library Directories
Allows the user to override the environmental library path. (/LIBPATH:folder)

OK

? x

Configuration Manager...

Cancel Apply

CA IMzpB

Step 8: Add htra_api.lib to Additional depesrtties in Configuration Properties > Linker > Input,
as shown in the following Figure below

12
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SWP_GetSpectrum_Standard Property Pages ? x

Configuration:  Active(Debug)

4 Configuration Properties

General

> Platform:  Active(x64) Configuration Manager...

Additional Dependencies
Ignore All Default Libraries

$(CorelibraryDependencies);%(AdditionalDependencies)

Advanced Ignore Specific Default Libraries
Debugging Module Definition File
VC++ Directories Add Module to Assembly
I C/C++ Embed Managed Resource File
4 Linker Force Symbol References
General Delay Loaded Dlls
Input Assembly Link Resource
Manifest File
Debugging
System
Optimization

Embedded IDL
Windows Metadata
Advanced
All Options
Command Line
> Manifest Tool
I XML Document Generator
I> Browse Information
I Build Events
I> Custom Build Step

Additional Dependencies
Specifies additional items to add to the link command line. [i.e. kernel32.lib]

‘ oK Cancel Apply

C A IuWzNB

At this point, the C/C++ project is configured and ready for programming development.

53/ SElAYLX S

Multiple examples in 4 modeare provided, each with a separate project that can be used

independently.
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M N 5{ty!a55Y2R 'y SEFYLXS 2F !ta RSY2RdzA |
] ] 'y SEIF YORWONEt f Ay3 AYyOiISNYL
M ! { D@/ 2 h dzii Lidzi o
RSOAOS®
VH 5{t y55/ 9EI YL S 2F 5A3AGIE R2gy O
MO 5{ty[tC 9EI YL BSwaFs f2Ftlevi Rgil @

ASG_CWOutput
DET_GetPowerTrace_Adaptive
DET_GetPowerTrace_FixedPoints
DSP_AMDemod

DSP_DDC

DSP_FMDemod

DSP_IQSToSpectrum

DSP_LPF

1Q5_GetlQ_Adaptive
1Q5_GetlQ_FixedPoints
RTA_GetRealTimeSpectrum_Adaptive
RTA_GetRealTimeSpectrum_FixedPoints

SWP_GetSpectrum_Standard

CA IudaNB

Take SWPMode_Standgodoject as an example, the htra_api folder contains all the files related
to the spectrometer: CalFile folder and .dll, .lib, .h files. The CalFile folder contains the calibration files
adapted to the local machine. Users need to place the htra_apiifiléise project level directory to
use the routinesas shown in the following Figure below

CalFile 2023/7/25 11:39 File folder
C fftw3 2023/7/14 10:32 C Header Source F 18 KB
[ htra_api.dll 2023/7/1410:32 Application extens... 904 KB
C htra_api 2023/7/14 10:32 C Header Source F... 123 KB
i htra_apilib 2023/7/14 10:32 Object File Library 35 KB
%) libfftw3-3.dll 2023/7/14 10:32 Application extens... 2,650 KB
5 |ibfftw3-3.lib 2023/7/14 10:32 Object File Library 237 KB
E libliquid.dIl 2023/7/1410:32 Application extens 1,739 KB
B |ibliquid.lib 2023/7/14 10:32 Object File Library 1,580 KB
C liquid 2023/7/14 10:32 C Header Source F... 481 KB

CA IuWzNB
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Step 1: Open Qt Creator, create the project, select the appropriate naming and crpatloras

shown in Figure 20; select the appropriate base class to create, then select the corresponding Kits suite,
and then create the finished project as shown in the following figure:

CA IWaNB

Qt Widgets Application - Qt Creator X

Kit Selection

The fol

V| B at 5.15.6 (msvc2022_64)

7 Replacement for "Desktop Qt 5.15.2 MSVC2019 64bit"

= E—=6E) TF=EN) = B

C A IWzNB

Step2: Add htra_api and threparty libraries to the Qt project. Take adding x64 bit as an example,
the process is shown below:

Create a new folder such as htra_api and create three folders as: dll, lib, include;

Place the corresponding suffix files in thetdtbrary folder in the U disk into the corresponding
folder, where the three dil and CalFile folders are placed in the dll folder. As shown in the figure below;

15



htra_api

B
dll

include
lib
. | HTRA_API

£ htra_api g3

(EBU=LE

2023/2/6 10:21
2023/2/6 10:21
2023/2/6 10:21
2022/11/23 11:21

CA JugNB

b3
3

M4k
BaL S
3k
pats

3) Add libraries in Qt > External libraries > Library files > select lib library files, select one and click
Open, as shown in the figure below (place the htra_api folder in the Qt project path);

| | Windows (5t e}

16
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(i $ENNEE - Ot Creator 4

FhEREE

RN SRS

Type Library type: Windows (*lib lib*.a)

> Details FERTi: iogic\Desktop\x6d\lib\htra_api.lib

BE&EE ers\harogic\Desktop\x64\include

- 55 5

< F—#5(B) | F—2E5N) =

C A JuzaNB
4) Click Next to finish, then go to the .pro file and add the remaining libfvi® and ibliquid.lib
with reference to the htra_api.lib that has been added, as shown in the following figure after the
addition is complete;

C A JwzNB

5) Execute gmake and rebuild. Put \htra_aphkdll folder in the CalFile folder, htra_api.dll,
libfftw3-3.dll, libliquid.dll copy and paste to the same path of the .exe, as shown in the following figure:

17



Bl iz = ==

« © 4 0 > 1A > 0S(C) > MSK > QT example > QT Path » build-Test-Desktop_Qt 5_15_2 MSVC2019_64bit-Debug > debug v o # debug #42
© htra_api ~ &R e 4
" Calfile 2022/8/23 1 i
reports htra_api.dil 2 12:4 IR R 600 KB
SWPMode_Star libfftw3-3.dl 2/6/17 10:4, R R
libliquid.dil 6/17 10:4
OneDrive
@ main.obj X
& WPSRE @) mainwindow.obj 117KB
& [3 moc_mainwindow.cpp KB
i) @) moc_mainwindow.obj 2022/8/23 13:39 KB
33D R i moc predefsh /23 1 K
$192.168.3.29 W Testexe 2 8/23 1 KB
L £ I3 Testilk B
=ER & Testpdb 2/8/23 13: 964 KB
] & Testvcpdb 2022/8/23 13:39 Program Debug Da. 1,156 KB
¥ TH
D ER
LB}
£.05(C)
& R

CA JuzpB

Step 3: Athis point the library is added, you can call the library file normally, as shown in the
following figure:

1 MainWindos

CA JdzNB
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First, you need to import htra_api.dll related functions in the Labview environment (Labview 2015
as an example).

Step 1: Create a folder and copy the htra_api.dll and htra_api.h in the Windows_APIx86 on the U
disk, and then create a folder for placing thiea_api.dll exported function (Note: You need to change
the htra_api.h encoding format to u8, and change the parameter type in the exported function to
uint64_t double, After exporting the function, change the parameter type back to uint64 _t typ@) in
as shown in the following Figure:

-
= | %= =B o
- ESEE T SR - ) B ez
| [ s £ s - - 2o
B =8 R EAE EHE e Tom R e IFE
= = it T pmEER &
e Pt = 7 e
1+ Vi v o
A oz - Fah
*1
™~ vi
[ htra apidil 8 KB
‘ ¢ htra_api.h 0 KB
E
-7
o
2 4mE E

CA JaaNB

Step 2: Open Labview and export the API function. The following figure shows:

£ Labview — [m] be
e stz RN [ese)
Measurement & Automation Explorer (M)...
m_L | () 3 (—

La BHE) »
=2(9) »
FFEU).. (T o

() smacts
RiFEE | BREES 4 FFSIERACE: FREAE: FRAVI: HANEE -
=] LLBETRE(L)... LabviewDemo.lvproj

HETE(H) » ive Pl \
SERFREERE)
TR EERVI..
NIFERETEE..

=257 551 i LabVIEW

= :gm; ERNREEEES. L. g ?’fﬁf:‘:#, .

EEREEDE Web&ATE.. B FHLabVIEWEEFETE,
Create Data Link...
ERLabVIEWHTINETA-..

J LabVIEWSTE  swapnps »

CA JazNB

Step 3: Select Create VI for shared library in the new interface, clitkdgtect the corresponding
file in the folder just created by the shared library and header file path, and the header file path can be
automatically recognized after selecting the shared library path. The following figure shows:

19



ENEEE x
[PUR— NATIONAL
INSTRUMENTS
HEE(dIT
=
[ E= RIS
STl h)
=3
B mEassrn x
« v 4 s WEERE » =@ » Vs » w [J] POE Vs BER
SRy FEt=E - [ @
OneDrive ~ s A
@ OneDrive | vi 2023/4/24 10:54)
[#] htra_apidil 2023/4/23 15:45
3 ehm
S ELEE ]
% 192.168.3.20 e -
|| STEEN): | htrs_spidil | 2= ean «
(o | = |

CA JaaNB

Step 4: Click Next, the configuration includes the path and processing definition, and the
preprocessing definition can be left blank. The following figure shows:

8 sxaEe

BSOS EEN

NATIONAL
INSTRUMENTS

FUWEEEY (FA SRS TREEEY)

=

d B =60

CA JaaNB

Step 5: Click Next and select the function toelxported (it is recommended to export one mode
at a time). The following figure shows:

20



SIAEFE X

A NATIONAL
=H INSTRUMENTS

HEEGF134 M, EOUHERSFHREN M BANEE, FERRRMSTIRGE. BRARNSTEEG A

2, WES GELEY, FEELTELASINEEEE. BEiaStuiitianaE.

v
[ ASD_GenerateAMWaveform () ~ | DET ProfileDelnit
[ ASD GenerateFMWaveform () long * DET_ProfileDelnit{unsigned
[ ASD GeneratePulseWaveform () long *Device, void *UserProfile_OJ;
[ ASD_GenerateSignalWaveform ()
[ ASD_Open 0

[ AsG_Cenfiguration (0

[ AsG_ProfileDelnit

[ cAL_QDC_GetOptParam ()
DET_BusTriggerStart ()
DET_BusTriggerStop ()
DET_Cenfiguration ()
DET_GetPowerStream ()
DET_ProfileDelnit ()

[] DET SyncTimerByExtTrigger Single ()
[ DSP_AudicAnalysis {)

[ DSP_ChannelPowerAnalysis ()

[ DSP Close ()

[ DSP Convolution ()

[ psP_DDC_Configuration

[ DsP_DDC_Delnit 0 v

& & BiE =8

CA JagNB
Step 6: Click Next, select the vi folder in the path of the project library to store the shared library
and header file, select Defaulbrf other configurations, and then select the error handling method to
suggest error handling, click Next, as shown in the following figure:
- _

- NATIONAL
RERHEEE INSTRUMENTS

TIEEEFR(Ivib)
htra_api

mEERE
Ci\Labview\National Instruments\LabVIEW 2015\user.lib\htra_api =

ERREEHEERER.

& EEpvinBRESR. b4
“ . > EAEE > =@ > Vs > v v | 0 0 T vi R
SR FEVE =~ @

& = =arAE
o R Efr S AR

§ 3D W HESERENIENT,
% 192,168.3.29

= BR v € >

fEE Vi

B i

CA JaaNB

Step 7: The function call library node is set to run in any thread, nextfovaite function to be
generated. The following figure shows:
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BAEEE
VIR NATIONAL
INSTRUMENTS
L usTrigg BE  Shkine
i+ [f function return
-[1] Device
DET _BusTriggerStop () VIsiTEE BEENTES
DET_Configuration () O=rae SiEFEsER o
i | DET_GetPowerStream ()
i | DET ProfileDelnit ()
OHUEETES O stdcall (WINAPI)
® FESERTES ®c
CA JdzaNb

Step 8: Check Open Generation Library, view report can be unchecked, click Finish, delete the
exported functions and DLLs from the project in the qugphtra_apilvlib, and close the htra_api.lvlib

after deletion. The following figure shows:

R htra_api.vlib f7FNI.LV.Wizard - O X

TP SEE) FEV) WEE) BE0) TEM S0W) #EH
L

B[ htra_apilvib
) TN DET Bus Trigger Startwi
DET Bus rigger Stop.vi
DET Configyeatizaai
DET Get Fo

KT ffs

C A JalzNB

Step 9: After the export is completed, the folder is the API function. The following figure shows:

» Vs » wi o+ Vis

» Vs » wi

A i - ~ i
Vis 3 ], DET Bus Trigger Startwi
| ] dir.mnu [l DET Bus Trigger Stop.vi i
|_'| htra_api.dll [l DET Configuration.vi |
[ htra_apilviib [=) DET Get Power Stream.vi i
& Report.html [l DET Profile De Initi H
[ dir.mnu
CA JazpB

At this point, the export API function in the Labview environment is complete.
Further call the relevant functions of the htra_api.dll in the Labview environment
Step 1: Open Labview and click Create Project, as shown in the following Figure:
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£ LabViIEw
R BtEO) IRM #EH)

ElLabVIEW

s

() veme

s

() asmaxt:

RIERE{ER

| AR IFRBE: ERAVI: EitiFE v | ‘-“

mE

IWERLabVIEW

FILLVIEWRERESE,

b ERNETREMIRE

ERERE, ¥labVIEWDE,

o) MRS
ARG SRR,

E) LabViEwsE |
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Step 2: Click Done, an empty unnamed project will be created as shown in Figure below:

F@EME 1 - IENEE - O X
THF SSE BEEV mEP ®RE0) IEM SOW)  E#EH)

|ese % [lss ek | @~ e ol 2|l Y

RO -3

BN R
= 8 B
S R
- EEARE

CA IdaNB

Step 3: Save the project, select the presave path, and give the project a name, and then OK, as

shown in Figure below

HEMS (FHEWE 2) «
T > IS > =@ > Labview Demo v O O Labview Demo 8%
BRI - @
@ OneDrive t o ER B BHES = b
O s BESEEREENT,
B30 HE
B msm
= BR
4 T8
b Ex
W =E
ER (a8 i
ZHEN) -
SFEFEAM: WA (vproj) =
LS (e ]| =

CA IzNB
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Step 4: Create three folders in the project sibling directory, such as GUI, to store the examples;
Create another folder such as htra_api to store htra_api.dll libraries, CalFile folders, and Labview

functions htra_api.dlexported; if necessary, create another folder such as Subvi to store subvi. The
following figure shows:

[ [] = | Labview_Demo - o x
B = = == 2
w SHEE X T 3rEmE - .ﬂ 7 ez
— [ sahtuEs - . _ ] IR - P F=tt
EEE S5 MM waE H:E M EeE ¥R B - e
= { m N ik T l@hsioR .
EER |m ez Easid bz
4 [ » Labview Demo v TE Labview Demo FH2E
S ER ) el Fib
1
= Gul . iz
htra_api E
‘ |_| LabviewDemo.aliases ALIASES 3xf% 1KB
=] [] LabviewDemoulvlps LVLPS 3zf 1kB
= [ LabviewDema.lvproj LabVIEW Project 1KB
3
o
&\,
518 =

Step 5: Open the vi folder and copy the folder contents to the htra_api folder in the created
Labview project; And comll the contents in the Windows_APIx86 folder on the USB flash drive to the
htra_api folder in the Labview project. The following figure shows:

CA IdaNB
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|) Labview Demo > htra_api | v | D TE htra_api SHiZ%
NOER - Eo) Horln
CalFile
Vis
|| dirmnu 3 KB
< fftwa.h C Header iExig 19 KB
|%] htra_api.dll NEEFT 2 718 KB
88 htra_api.lib Object File Library 32 KB
[ htra_apiviib LabVIEW 3 KB
| %] libffow3-3.dIl NEERET B 2,257 KB
8 libfftw3-3.lib Object File Library 242 KB
1% libgee_s_dw2-1.dll =B 123 KB
|%] libliquid.dll = 1,743 KB
58 libliquid.lib Object File Library 1,618 KB
|%] libwinpthread-1.dIl HEEFT B 67 KB
<l liquid.h C Header {Bxzi% 489 KB
& Reporthtml Microsoft Edge ... 2KB

Step 6: Open the project, add the configured GUI folder and htra_api folder to the project, and



£ LabviewDemo.vproj * - THE %S - O X
MR REH(E EENV) WEP) E=EO0) IEM H;OMW) #EH)

e ki e e s < Y
o

=3 iT_:;l, MHE: LabviewDemao.lvproj

SN o =

prai
IS (BREE) ...
itk (BREH) -

HEF 4 ERREE.. \
EfeE BOTIEIY
IHRSEE

= iT_-“;L WH: LabviewDemo.lvproj
=y =3 Q R
=@ Gul

htra_api
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Step 7: Create a VI in the GUI folder, such as named DET_Example. The following figure shows:
X #EE) ZEVM HWEE) EFE0) IEM &0Ww) =EEH
e b X[[Ek| @& o 2]

oo
ERORE 5T ~

& — T
gl ma. o
| IR ER Ctrl+E =
0O =8
= E

3 Fli FILEMEF XControl

L
i wEiEmEETen WebBES

HeB| 3

Li B e

\.jwl Device Close.vi
= Device Openwi
- [&] htra_apidll

- 4] libffrw3-3.dll

- libfftws-3.ib

[4] libgee_s_dw2-1.dll
[ libliquid.dil

- 888 libliquid.lib

[ libwinpthread-1.dll

¢ liquidh

- @ Reporthiml
Y GEE
EFEAE

- as
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Step 8: You can call the exported Labview API function in the Figure page of the program box, and
the call process is consistent with that in the C environment. The following figure shows:

CA Inz2NB

At this point, the API function call in the Labview environment ends.

Note: Since Labview cannot recognize uint64_t type parameters when exporting the DLL library,
you need to change the parameter type in the exported function to uint64_t double, and eltheg
parameter type back to uint64_t type in vi after successfully exporting the function. It can also be
modified directly from the Labview example provided. The following figure shows:
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After exporting the function, pleageay special attention to the number of parameter bits in the
structure, Labview exported the structure needs to be supplemented to 64 bits, otherwise, the actual
parameters may be serialized and cause the display to read incorrectly, as shown in thmépRayure:
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The following is how to call édit htra_api as an example, 3t calling methods are basically the
same as 64bit.

Step 1: Install MSYS2 and ming®4 GCC, download and instiatk: https://www.msys2.org/.

Step 2: Configur®ATLAB

(1) Enter in theMATLABerminal: setenv('MW_MINGW64_LOC','D:msys64mingwBi)e: The
address of D:msys64mingw64 is the address where the mingw64 .exe is installed on your cpmputer

(2) Enter dmex -setupg in the MATLABterminal, and the configuration of the C compiler is
complete

(3) To use the C++ compiler, lafick mexsetup C++ in the terminal

>» setenv (" MW_MINGWE4_LOC’, D:\msys64\mingwhi' ) ;
»» mex —setup
MEX EiEA{EM *MinGW64 Compiler (C)° ELB{T C BSWEF-
£ MATLAB C # Fortran API 2B, MAlki
& 2°32-1 ELETTEE MATLAB TR o RALLE |
EEEBEHABLAA
FifRY APT . SEEILITEL TRILHRRHEX FHES:
http: //www. nathworks. con/help/matlab/matlab_sxternal/upgrading-mex—files—to—use-f4-bit-api.htnle

ERETEMES, EMUTERREE— s
mex —setup O+
mex —setup FORTRAN
MEX BiEAER TMinGW64 Compiler (C++)’ LT C++ BERIZ-
245 MATLAB C #0 Fortran API EEgr MAIEH
A& 2732-1 MULERER MATLAE T - TRUE,
EEEBEHEBLAR
FAY APT - SEAILITILE TRIHEHAXFMEES:
http: //www. nathworks. con/help/matlab/matlab_external/upgrading-mex—files—to-use—6f4-bit-api.htmle=
Je> |

CA IgaNB

Step3:call dll

(1) Load DLL: loadlibramatra_apihtra_api.dll', ".htra_apihtra_api.h'); The file paths of %.dll
and .h must be noted) represents the current .m file path.

(2) Determine whether the DLL is loaded: libisloaded(‘htra_api.dll’);

(3) Pointers and struct pointers. FMATLABthere are no pointetike variables in C. You can
create a variable pointer through the libpointer function, and then get the value pointed to by the
pointer through the get() function. You can create a struct pointer through the libstruct function, and
then get the value that the struct pointer points to via the get() function. The libstruct function can be
understood as converting Matlab's structs into C structures.

Variables created by libpointer or libstruct for subsequent use. If libpointer oruitisis not used,

C functions cannot be called normally or values cannot be obtained.
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BootInfo.Devicelnfo = Devicelnfo;
BootInfo.BusSpeed = 0;

BootInfo,BusVersion = 0;
BootInfo, APIVersion = 0;
BootInfo.ErrorCodes = 1:7

BootInfo.Errors = 0;

BootInfo. WarningCodes = 1:7;

BootInfo. Warnings = 0;

BootInfo_p = libstruct( BootInfo TypeDef’,BootInfo);

Status = calllib("htra_api’, "Device_Open’, Dewice, Devllum, BootProfile_p,BootInfo_p);

get (BootInfo_p) :

CA JpaNB

I0_data = int16(1:5treamInfo_p.PacketSamples * 2);
I0_data_p = libpointer( int16Ptr’, IQ_data)

I_data = 1:5treamInfo_p.PacketSamples;
Q_data = 1:5treamInfo_p.PacketSamples;
for t=1:30

Status = calllib({ htra_api’, *IQ5_BusTriggerStart’, Device);
Status = calllib( htra_api’, 105 _GetIQStream Data’, Device, IQ_data_p);

for i=1:8treamInfo_p.Packet3amples
I_datai(i)=I0_data_p.wvalue(2 * i - 1):
O_data(i)=I0_data_p.valus(2 * 1)
%fprintf (" %d\n’, 1)

end

% figure! Name® ., "IQ"):

plot (1: StreamInfo_p. PacketSamples, I_data, 1: StreamInfo_p. PacketSamples. d_data) ;
axis ([0, StreamInfo_p.PacketSamples — 1, -50, 801);

pause (0. 000001) ;

end
C A JpaNB

(4) When defining pointer variables, be careful to define them as *Ptr, such as uint32Ptr.

a=0;
b=0;
c =0

SamplePoints = libpointer (" uint32Ptr’, a):
DataByte = libpointer (' uint16Ptr’,b);
IQSDataStartIndex = libpointer ("uint32Ptr’,c):

FilePath=".\20230308_194831. iq. wav :

Status = calllibi htra api’, "Device GetIOSDatalnfo’, FilePath, SamplePoints, DataByte, IQSDataStartIndex):

C A ImaNB
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A

Device_Open

N
return y
Y retumn -3 retum -4 return -5 retun -6
return -1
error error error 7
The RF calibration@@ The If calibration { The device Blenannalalie
file lost file lost file lost specification file lost P 9
Check equipment power
supply
Check that the driver is
installed correctly
Get the missing file
A 4 » and placed in the specified
directory
SWP_Configuration €
N return -8
return = 0 error
Bus communication error
Y
SWP_GetPartSweep <

return -9
error
Data content error

return -10 return -8

warning - get data time out error
Check the trigger source Bus communication error

return -12 return -14
warning - IF overflow warning - Device temperature
Check changes greatly
reference level <= signal power Reconfigure

PrN

\my

return -15
warning - Hardware exception
Reconfigure

Device_Close
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Device_Open €

return -3 return -4 return -5 return -6
error error error error
The RF calibration J The If calibration Jl The Configuration The device
file lost file lost file lost specification file lost,

return -1
error
Bus opening failure

Check equipment power

supply
Check that the driver is
installed correctly

Get the missing file

v P and placed in the specified
directory

A

IQS_Configuration

return -8
error
Bus communication error

Wait external trigger signal

1QS_BusTriggerStart

A 4
IQS_GetlQStream <
return -10 return -8 return -9
warming - get data time out error error
Check the trigger source Bus communication error Data content error
N

return =0

return -14
warning - The device temperature
changes greatly
Reconfigure

return -12
warning - IF overflow
Check
reference level <= signal power

return -15
warning - Hardware exception
Reconfigure

N Y

A

\Pmoess/

Device_Close

Py ~ A
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Device_Open

A

N

relur"y

Y

Y

return -4
error
The If calibration file

return -3
error
The RF calibration file

return -6
error

return -5
error
The Configuration

The device

return -1
error
Bus opening failure

lost lost

file lost

specification file lost

Check equipment power
supply

Check that the driver is
installed correctly

A 4

1QS_Configuration

Get the missing file
and placed in the specified

directory

A

=Bus

return -8
error

Bus communication error

Wait external trigger signal

1QS_BusTriggerStart

1QS_GetlQStream

return -10

warning - get data time out
Check the trigger source

return -8
error
Bus communication error

retumn -9
error
Data content error

=Bus

return -12
warning - IF overflow
Check
reference level <= signal power

1QS_BusTriggerStop

return -14
warning - Device temperature
changes greatly
Reconfigure

return -15
warning - Hardware exception
Reconfigure

Y

N/P\Y

End

A

Device_Close
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Device_Open
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A

A 4

return -6
error
The device

specification file lost,

return -4 return -5
error error
The If calibration file §f The Configuration
lost file lost

return -3

return -1
error
Bus opening failure

Check equipment power
supply

Check that the driver is
installed correctly

Get the missing file

) 2

and placed in the specified
directory

DET_Configuration

A

return -8
error
Bus communication error

Wait external trigger signal

DET_BusTriggerStart

DET_GetTrace

return =0

Device_Close

return -10 return -8 retumn -9
waming - get data time out error error
Check the trigger source Bus communication error Data content error
return -12 return -14 I
warning - IF overflow warning - Device temperature . .
warning - Hardware exception
Check changes greatly R
= econfigure
reference level <= signal power Reconfigure
. /?\ .
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Device_Cpen

r 3

retumn -4
error

retumn -3
error
The RF calibration file
lost lost

The [f calibration file

The Configuration file

Y

retum -6
error

retumn -5
error

lost file lost

The device specification

return -1
error
Bus opening failure

Check equipment power
supply

Check that the driveris =
installed correctly
Get the missing file

and placed in the specified

A 4

directory

3

DET_Configuration

DET_BusTriggerStart

return -8
error
Bus communication error

Wait external trigger signal

DET_GetTrace <

return -10
warning - get data time out
Check the trigger source

return -8
error
Bus communication error

return -9
error
Data content error

=Bus

DET_BusTriggerStop

retumn -12
warning - IF overflow
Check
reference level <= signal power

return -14
warning - Device temperature
changes greatly
Reconfigure

retun -15
warning - Hardware exception
Reconfigure

End <€

Device Close
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Device_Open €

return -6
error

return -4 return -5
error
The If calibration The Configuration
file lost file lost

retun -3
error
The RF calibration
file lost

return -1
error

The device - .
Bus opening failure

specification file lost,

Check equipment power

supply
Check that the driver is
installed correctly

Get the missing file
and placed in the specified

A 4

A 4

directory

RTA_Configuration

A

return -8
error
Bus communication error

Wait external trigger signal

RTA_BusTriggerStart

RTA_GetRealTimeSpectrum <

return -10 return -8 retumn -9
waming - get data time out error error
Check the trigger source Bus communication error Data content error
N
return =0
return -12 return -14
. . : retun -15
warning - IF overflow warning - The device temperature . .
warning - Hardware exception
Check changes greatly
. Reconfigure
reference level <= signal power Reconfigure
P N Y

\Pmoess/

Device_Close
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Device_Open

N

relur"y
return -3

Y error

return -4
error
The If calibration
file lost

The RF calibration
file lost

return -5

The Configuration
file lost

return -6
error
The device
specification file lost

error

return -1
error
Bus opening failure

Check equipment power

Check that the driver is

supply

installed correctly

Y

»| and placed in the specified

Get the missing file

directory

RTA_Configuration

A

return -8
error

Bus communication error

=Bus Wait external trigger signal

RTA_BusTriggerStart

RTA_GetRealTimeSpectrum [~

retumn -9
error
Data content error

=Bus

Check
reference level <= signal power

RTA_BusTriggerStop

return -10 return -8
warning - get data time out error
Check the trigger source Bus communication error
N
retum -12 return -14
N warning - IF overflow warning - The device temperature

changes greatly
Reconfigure

return -15
warning - Hardware exception
Reconfigure

A 4

End

A

Device_Close

CA JdaNBY2 RS Ol f ¢

35

NS
\/

Tt2¢6 OKI NB

OUNAIISNI

(s}



655SAONRALIGAZ2Y 2F GKS YIFAY TFdzy OUuAz2

The core steps of APl programming including: open the device, comflygidevice acquirethe
data, error and warningsuggestionsclose the device. It isuggestedhat readingthe APIcall map
before programming

651 { GFyRIFINR &26SSLI{RPNRARISYyOe vyl faara

1. /| 2y Feh 20t N2PTAf S00220 O2yFAIdzNI A2y 03 . 220K

2. [ Fff 5SAROR2YPUBGYSYE KS RSOAOS

Determine whether the device is open successfully. If failed and an error code is returned.
Troubleshooting according to the error code and the APl call (B&®pP)C2 NJ RSO Af a LI St
I LJILJIS y: RRI Return Value Indextime end of the APl Programming Guide.

If successful, configarSWP_Profile It is used to configue the parameters of SWP mode,
including start frequency, stop frequency, RBW, reference level and etc. All these parameters are
encapsulated in the structuref SWP_ProfileTypeDef

3./ 1tt GKS AYAGAFEATLFIGAZ2Y FdzyOlAazy (2 AYyAGAL

There are two functions to initialize the configuration in HTRA API programming:

1) {2t P9 %t NPFYXASHISLYREE (GKS LI NI YSGSNAR NBfIF(iSR

This function is a concise way to initialize the set of configuration parameters of the SWP mode.
It has a relatively small number of parameters. If you do not have too many restrictiotisee data
requirements, you may choose to call this function.

2) {2t Yt NPFTAYBSEBLYALGSE GKS LI NI YSGSNAR NBfFGSR

This function initializes the configuration SWP mode configuration parameter set, more
parameters, configration is also more standard, if you need to obtain more professional data, please
choose to call this function.

4. | 1 ff GKS RAAGNROMziA2Y O2yFAIdz2NYI A2y Fdzy Ol A

There are two functions to issue tlwenfiguration in HTRA APl programming:

1) {2t P9%/ 2y ARAMMEBGRIR NI YSGSNARA NBf ISR G2 GKS

This function configresthe device to simple spectrum sweep mode (SWP Mode) and coefig
the relevant parameters of SWP simple mod&is function is called afte8WP_EZProfileDelnitas
initialized the concise configuration; This configuration parameter is relatively sroalinay choose
to call this function afteEWP_EZProfileDelnit

2) {2t Y/ 2y F MAMISEA R NI YSGSNBR NBfFGISR 42 GKS O

This function configre the device into the standard spectrum sweep mode (SWP Mode) and

configure the relevant parameters of SWP standard mode. This function is called after

SWP_ProfileDelnihas initialized the standard configuration; This configuration has more parameters
36



and the configuration is more standard. If you have ca8®#dP_ProfileDelnibefore, please choose to
call this function.

Determine whether the delivery parameters are sessful. If failed and an error code is returned.
Troubleshooting according to the error code and the API call (BspP)C2RNS (i LX S35 S OKS O
I LILIS y: RRI Return Value Index in the end of the API Programming Guide.

After the relevant configurabn of SWP mode is successfully delivered, the spectrum data
acquisition function is called.

5 /It ta LISKOSR NIzYD |j dzA B dzyli @ @23/ FgKESHIS O R NIizy

There are two functions to get the spectrum data in HTRA APl programming:

1) {2t ¢yDSGt | NTNIK G { 636 STORNEF {2t Y2RS

This function can obtain the spectrum results obtained at each frequency hopping point in SWP
mode, and return the frequency hopping point sequence number, frame sequence number and
auxiliary iformation of measurement data, so that users can splice the results of mustyg#epsnto
the partial spectrumdata and return the function state. If you need to observe the spectrum data at
each point, you can call this function.

2) {2t yDSHCHMSIN{ AiIKSLITFdzf £ ALISOGNHzY RIFGE 2F {2t

This function can obtain a whole spectrum result in SWP mode and auxiliary infenrt@bbtain
measurement data, and return the function state at the same tiplease call this functioto get all
the spectrum data.

Determine whether getting spectrum data is successful. If failed and an error code is returned.
Troubleshooting accordin the error code and the API call mépWP). Fodetails,please check the
Appendix 1: API Return Value Index in the end of the API Programming Guide.

6. 2KSy (KS (Sad Aa 20SOMEAXBSEIRSPOE2aS Aa OF f

652 Lv aGNBI YAY3IiNWIIIMIRG2 RS KIS& CAESRYO

1. / 2y NB2&Ut NPFAES60220 O2yFAIAZNI A2y 0s . 220K

2. /1ff 5SPGAOSYhLISY (2 2LISYy GKS RSGAOS

Determine whether the device is open successfully. If faikd error code is returned.
Troubleshooting according to the error code and the APIncap (QS)C2RNS G LX S&a 5 S OKSO
I LILIS y: RRI Return Value Index in the end of the API Programming Guide.

If successful, configul€S_Profileltisused b configure the parameters of IQS mode, including
center frequency, reference level, decimate factor and etc. All these parameters are encapsulated in
the structure oflQS_Profile_TypeDef

3./ 1tt GKS AYAGAFEATLFGAZ2Y FdzyOlAazy (G2 AYyAGAL

There are two functions to initialize the configuration in HTRA API programming:

1) Lv{ g9 %t NAAFMIGSTFIAYASEH (GKS LI NI YSGSNA NBfF SR
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This function is a concise way to initialize the set of configurgiamameters of the IQS mode. It
has a relatively small number of parameters. If you do not have too many restrictions on the data, you
may choose to call this function.
2) Lv{ gt NP RAVIASIAS LEVAN (Sa GKS LI NY YSGSNE NBfIGSR
This function initializes the configuration IQS mode configuration parameter set, more parameters,
configuration is also more standard, if you need to obtain more professional data, please choose to call
this function.

A

4. | F £ GKS CRAYEFIANMENZIM2Y Fdzy OldAz2y (2 AaadzsS (K

There are two functions to issue the configuration in HTRA API programming:

1) Lv{ w9 % 2y~Xaadddd dLA2NF YSGSNBR NBtFGSR G2 G4KS O

This functionconfiguresthe device tothe simple 1Q streaming mode (IQS) and caméghe
relevant parameters of IQS simple modéis function is called aftéQS_EZProfileDelrlitas initialized
the concise configuration; This configuration parameter is relatively syoallmay choose to call this
function afterlQS_EZProfileDelnit

2y Lv{ g/ 2y TAAaBS ALAYNT YSGSNE NBfFGISR (2 GKS 02

This function confure device into the 1Q time domain data streaming mode (1QS).

In IQS analysis mode, the instrument keeps the LO configuration unchanged to IREesignals
with a certain bandwidth centered at theOfrequency.When the decimate factor; it canachieve
continuous time domain recording function (requires PC above a certain configuration).

This function is called afteiQS ProfileDelnit has initialized the standard configuration; This
configuration has more parameters and the configuration is more standRedse choose to call this
function afterlQS ProfileDelnit

Determine whether the delivery parameters are successful. If failecharetdror code is returned.
Troubleshooting according to the error code and the APl call IR§pC 2 NJ RSGIF Af & LI St
I LJILJIS y: RRI Retum Value Index in the end of the API Programming Guide.

5./ FTAGIONA Bazg QDb 2 Ay OF ddy QMK RFKS GNAIISNI a2 dzNOS A

After the relevant configuration of IQS mode is successfully issued, it is determined whether the
trigger source is external or Bus. If triggered by external trigger, it waits for external trigger signal to
trigger the device and it is no need to call this functitiihe Bus is triggeredialllQS_BusTriggerStart
to trigger the device.

6. / I £t OKSVIINBG FHBIOKLSR I G |

This function obtains the interleaved IQ data streaming, measurement informationrayger
information in IQS mode.

Determine whetherobtaining data is successful. If failed and an error code is returned.
Troubleshooting according to the error code and the API call (i@p. Fordetails,please check the
Appendix 1: API Return Value Index in the end of the API Programming Guide.
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1./ 2y RNB2&Gt N2 FAL SO0 2 2212 10RLYYFA2IdENS LISA52S/FO6INS i dzNY/
2./ Ftf 5S@GAOSyYhLISYy (2 2LISy (GKS RSOAOS
Determine whether the device is open successfully. If failed and an error code is returned.
Troubleshooting according to the error code and the APIncap (QS)C 2R3 (1 LX iSa 5 S OKSO
I LJILJIS y: RRI Retum Value Index in the end of the Rfigramming Guide.
If the device open is successful, configl@S _Profile It is used to configure the parameters of
IQS mode, including center frequency, reference level, decimate factor and etc. All these parameters
are encapsulated in the structure S_Profile_TypeDef
3./ 1tt GKS AYAGAFEATLFGAZ2Y FdzyOlaAazy (2 AYyAGAL
There are two functions to initialize the configuration in HTRA API programming:
1) Lv{ P9 %t NAAFMIGSTSIAVASE GKS LI N} YSGSNER NBfIGSR
This function is a concise way to initialize the set of configuration parameters of the IQS mode. It
has a relatively small number of parameters. If you do not have too many restrictiotie data, you
may choose to call this function.
2) Lv{ gt NP RAVIASIASLEVAN (Sa GKS LI N YSGSNE NBfIGSR
This function initializes the configuration IQS mode configuration parameter set, more parameters,
configuration is als more standard, if you need to obtain more professional data, please choose to call
this function.
4. | Ftf GKS RAAGNAOdzOAZ2Y O2yFAIAdzNY GA2Yy Fdzy Ol A ;
There are two functions to issue the configuration in HTRA API programming:
1) Lv{ w9 % 2y~Xaadudd dLA2NF YSGSNBR NBtFGSR &2 G4KS O
This functionconfiguresto the simple IQ streaming mode (IQS) and camBgthe relevant
parameters of IQS simple modehis function is called aftdQS_EZProfileDelnhas initialized the
concise configuration; This configuration parameter is relatively siyali, may choose to call this
function afterlQS_EZProfileDelnit
IQS_Configuratiomissues the parameters related the configuration of IQS mode
This functiorconfiguresthe device into the IQ time domain data streaming mode (1QS).
In IQS analysis mode, the instrument keeps the LO configuration unchanged to receive RF signals
with a certain bandwidth centered at éhlocal oscillator frequencyVhen the decimate factor >1, it
can achieve continuous time domain recording function (requires PC above a certain configuration).
This function is called afteiQS_ProfileDelnithas initialized the standard configuration; $hi
configuration has more parameters and the configuration is more stangdedse choose to call this

function afterlQS_ProfileDelnit
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Determine whether the delivery parameters are successful. If failed and an error code is returned.
Troubleshooting acading to the error code and the API call m@QS). Fodetails,please check the
Appendix 1: APl Return Value Index in the end of the APl Programming Guide.

5./ F t & GUOGKNGR B alzg OB 2 8 VAGH fGEKS G NA IISNI 82dzNDS A& SE

After the relevant configuration of IQS mode is successfully issued, it is determined whether the
trigger source is external or Bus. If it is triggered by external trigger, it waits for external trigger signal
to trigger the deviceand no need to call this functionf the Bus is triggeredQS_BusTriggerStart
triggers the device.

6./ttt GKS Lv{yYDSGLVv{UONBIY G42 3Si GKS Lv RI{l

This function obtains the interleaved 1Q data streaming, measurement information and trigger
information in IQS mode.

Determine whether data iobtained successfuy. If failed and an error code is returned.
Troubleshooting according to the error code and the API call (i@B). For details please check the
Appendix 1: APl Return Value Index ia #nd of the APl Programming Guide.

7.0 F £ f KNS BEEGAND 2 8 VAGHD fGEKS G NRA IISNI 42dzNDS A& SE

After datais acquiredsuccessfullyit is determined whether the trigger source is triggered by the
Bus.If triggered by a Bu$Q)QS_BusTriggerStadp called to stop the device.

8.2 KSy G(GKS GSald Aa 20SOMEABSORSBNOE2aS Aa OF ff
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1. / 2y NB2&0t BREFAE OAY FAIAZNI GA2y 0SS . 220KLYyTF2ypc¢e
2./ Fff 5S@AOSyYhLISYy (2 2Ly (GKS RSOAOS
Determine whether the device is open successfully. If failed and an error code is returned.
Troubleshooting according to the error code and the API call (@&T)C 2R3 G LX S&a 5 S OKSO
I LILIS y: RRI Return Value Index in the end of the API Programming Guide.
If successful, configulET_Profileltisused to configure the parameters BETmode, including
center frequency, reference level, decimate factor and etc. All these parameters are encapsulated in
the structure ofDET_Profile_TypeDef
3./ Lttt GKS AYAGAFEATFOGAR2Y FdzyOlGAzy G2 AYyAGAL
There are two functions to initiede the configuration in HTRA API programming:
1) 59 ¢ P9 Y%t NRAFYAAM (SASIFSELAYTASIE G KS LI NI YSGSNB MBI (SR
This function is a concise way to initialize the set of configuration parameters of the DET mode. It
has a relatively sall number of parameters. If you do not have too many restrictions on the data, you
may choose to call this function.
2) 59yt NP FTAAGARSBAYALT S& (GKS LI NIYSISNR2RSEt I GSR

This function initializes the configuratioDET mode configuration parameter set, more
40



parameters, configuration is also more standard, if you need to obtain more professional data, please
choose to call this function.
4. | £t GKS RA &l NRdaydgiiArZP/f Qe RND dz8)06 Y&y ORPy TA 3dz

There are two functions to issue the configuration in HTRA API programming:

1) 5909 %/ 2y F MBEMESEA 2 NI YSGSNBR NBfIFIG6SR2RE (GKS O

This functionconfiguresthe device to the simple IQetection analysi§DET and configre the
relevant parameters oDETsimple mode.This function is called afteDET EZProfileDelnithas
initialized the concise configuration; This configuration parameter is relatively sroalinay choose
to call this function afteDET EZProfileDelnit

2) 59/ 2y T A RABENIUBSSE?2 VI N YSGSNE NBfIFIGSR2RE (GKS 02

This function is called aftdDET ProfileDelnithas initialized the standard configuration; This
configuration has more parameters and the configuration is more standdedse choose to call this
function afterDET ProfileDelnit

Determine whether the pameters aredelivered successfly. If failed and an error code is
returned. Troubleshooting according to the error code and the API call(®&f. C 2R3 (i ILX {S& & S
OKSO1 1 KS:APIRetisnyVRIGeHEndem in the end of the ARgramming Guide.

5./ Ftf GKS {0 NRIICNIIFKHAY OUNIRYISNI 42 dzNDS A& SEGS

After the relevant configuration dDETmode is successfully issued, it is determined whether the
trigger source is external or Bus. If triggered by external triggeraits for external trigger signal to
trigger the device at this time, and no need to call this functitin.the Bus is triggered,

DET BusTriggerStartriggers the device.

6. / I f 5 9{gBISC N& B SiGK5S9 ¢RI G |

This function obtains the interleavddET datand trigger information ilDETmode.

Determine whether the getting data is successful. If it is failed and an error code is returned.
Troubleshooting according to the error code and the API call BP&EP( Fordetails please check the
Appendix 1: APl Return Value Index in the end of the APl Programming Guide.

7.2 KSy GKS GSaid Aa 20SNE 5S@OAOSy/ t2asS Aa OF ff
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1./ 2y NB2&0t NPFATE S60220 O2yFAIdzNI A2y 02 L2210

2./ Fff 5S@AOSYhLISYy (2 2Ly (GKS RSOAOS

Determine whether the device is open successfully. If the device open is failed and an error code
is returned. Troubleshooting according to teeor code and the API catlap DET)C 2R3 (i ILX S& & S
OKSO1 i KS:APIRetiSnyVRIeHEndem in the end of the API Programming Guide.

If the device open is successful, configieT _Profilelt used to configure the parameters of DET

mode, including center frequency, reference level, decimate factor and etc. All these parameters are
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encapsulated in the structure ®&ET_Profile_TypeDef
3./ttt GKS AYAGAFEAT I GARYAzZNIdY IO 2y (2 AYAGAL

There are two functions to initialize the configuration in HTRA API programming:

MB 9 ¢ P9 Y%t NRPAFYAA 0SASISELAYIASIE G KS LI NY YSGSNE NBf I GSR

This function is a concise way to initialize the setmffiguration parameters of the DET mode. It
has a relatively small number of parameters. If you do not have too many restrictions on the data
requirements, you may choose to call this function.

HE6 9 ¢ Yt NB FAVEASBASILEYMIGS & G KS LI O yYFSAGBdNE (NES2E Y (12STR - 5

This function initializes the configuration DET mode configuration parameter set, more
parameters, configuration is also more standard, if you need to obtain more professional data, please
choose to call this function.

4. | F f fRABKNA O dzi A2y O2yFAIdz2NI A2y Fdzy OlA2y G2

There are two functions to issue the configuration in HTRA API programming:

MBO ¢ P9 %/ 2y XAADER GWIZNGT YSGSNE NBfFGSR (2 GKS O

This functionconfig the spectrometer device to the simple 1Q detection analysis (DET) and config
the relevant parameters of DET simple modéis function is called aftdbET EZProfileDelnitas
initialized the concise configuration; This configuration parameter aively smallyou may choose
to call this function afteDET_EZProfileDelnit

HDOC Y/ 2y FAAAMBSHE ABIYNI YSGSNE NBfIFGSR G2 (GKS 02

This function is called aftdDET_ProfileDelnihas initialized the standard configuration; This
configuration has more parameters and the configuration is more standdedse choose to call this
function afterDET_ProfileDelnit

Determine whether the parameters ardelivered successfly. If failedand an error code is
returned. Troubleshooting according to the error code and the API call(®BF)C 2R3 (i ILX {S& & S
OKS Ol K S:APIREtISnyVRIkeEndem in the end of the API Programming Guide.

5./ Ftf GKS 0 NRIICNIIFHAY OUNRYISNI 42 dzNDS A& SEGS

After the relevant configuration of DET mode is successfully issued, it is determined whether the
trigger source is external or Bus. If triggered by external trigger, it waits for external trigger signal to
trigger the cevice and no need to call this functidhthe Bus is triggeredQET_BusTriggerStariggers
the device.

6. / Ftf (K8 ¢ EIBACHIRESI ¢RI G I

This function obtains the interleaved DET data and trigger information in DET mode.

Determine whether thedata isobtained successfuy. If failed and an error code is returned.
Troubleshooting according to the error code and the APIncapp OET). Fodetails,please check the
Appendix 1: API Return Value Index in the end of the API Programming Guide.

7./ F K8 ENADaB D 22 VAGD fGEKS GNAIISNI 42dzNDS A& SE
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After dataisacqured successfullyit is determined whether the trigger source is triggered by the
Bus.If it is triggered by a Bus, DET_BusTriggerStoplled to stop the triggering device.

8.2 KSy G(GKS GSald Aa 20SOMEABSORSBNOE2aS Aa OF ff
656 WSHIRAYS | yIVEREKD woh IISNI Y2RS Aa& CAL

1./ 2y NB2&Gt NPFATE S60220 O2yFAIdzNI A2y 02 L2210
2./ Fff 5S@AOSYhLISYy (2 2Ly (GKS RSOAOS
Determine whether the device is open successfully. If failed and an error code is returned.
Troubleshooting according to the error code and the API call (RIA)C 2R3 G LX S&a 5 S OKSO
I LILIS y: RRI Return Value Index in the end of the API Programming Guide.
If successful, configur@TA_Profile It used to configure the parameters of RTA mode, including
center frequency, reference level, decimate factor and etc.lfdbé parameters are encapsulated in
the structure ofRTA_Profile_TypeDef
3./ FEf GKS AYAGAFEATFOGAR2Y FdzyOQlaAzy (2 AYyAGAL
There are two functions to initialize the configuration in HTRA API programming:
MW E ! P9 Yt NBAFYAXN (SASISILAYIASIA GKS LIFNF YSGSNARA NBfF (SR
This function is a concise way to initialize the set of configuration parameters of the RTA mode. It
has a relatively small number of parameters. If you do not have too many restriciiotise data
requirements, you may choose to call this function.
HWE ! Pt N2 T ASBEASILIyMIGSa GKS LI N YSGSNAR NBfFGISR
This function initializes the configuration RTA mode configuration parameter set, more
parameters, confjuration is also more standard, if you need to obtain more professional data, please
choose to call this function.
4. [ £t GKS RAAGNAOdzIAREE DRGRNNB dzS8I00 ¥ #y O ¢zfF O @ AA
There are two functions to issue the configuration in HARAprogramming:
MWE! P9/ 2y RSB MKSHNEAYWS YSGSNBR NBf ISR (G2 GKS (
This functionconfiguresthe device to the simple redime analysis (RTA) and conifig the
relevant parameters of RTA simple modghis function is called afteRTA_ EZProfileDelnihas
initialized the concise configuration; This configuration parameter is relatively sroalinay choose
to call this function afteRTA_EZProfileDelnit
HWE @/ 2y FANAAHGS 20 N YSGSNBR NBfFGSR 2 GKS 02
This function is called aftdRTA_ProfileDelnihas initialized the standard configuration; This
configuration has more parameters and the configuration is more standedse choose to call this
function afterRTA_ProfileDelnit
Determine whether parameters adeliveredsuccessful. If it is faileahd an error code is returned.
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Troubleshooting according to the error code and the APlncapp RTA)C2RS G LX iS&a &S OKSO
I LJILJIS y: RRI Retum Value Index in the end of the APl Programming Guide.

5./ Ftf GKS 0 NRIICNIIFKHAY OLNIRYISNI 42 dzNDS A& SEGS

After the relevant configuration of RTA mode is successfully issued, it is determined whether the
trigger source is external or Bus. If it is triggered by external trigger, it waits for external trigger signal
to trigger the device and no need to call this functidhthe Bus is triggeredRTA_BusTriggerStart
triggers the device.

6. / Ittt (BBwstf @D YSEH SIBEE RHZY |

This function obtains the interleaved RTA data and trigger information in RTA mode.

Determne whether data isobtained successfuy. If failed and an error code is returned.
Troubleshooting according to the error code and the APIncap) RTA). Fodetails,please check the
Appendix 1: API Return Value Index in the end of the API Programmniohe} G
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1./ 2y NB2&0t NPFAE S60220 O2yFAIdzNI A2y 02 L2210
2./ Fft 5SARORUBGYSYI KS RSOAOS

Determine whether the device is open successfully. If failed and an error code is returned.
Troubleshooting according to the error code and the APIncap RTA)C2R3 G LX S&a 5 S OKSO
I LILIS yv: RRI Return Value Index in thad of the API Programming Guide.

If successful, configuf®TA_Profileltisused to configure the parameters of RTA mode, including
center frequency, reference level, decimate factor and etc. All these parameters are encapsulated in
the structure ofRTA_Profile_TypeDef

3./ 1tft GKS AYAGAFEATFGAZ2Y FdzyOlAazy (G2 AYyAGAL

There are two functions to initialize the configuration in HTRA API programming:

MWE! P9 Y%t NRAFYAX (SASISILAYTASIA G KS LI N} YSGSNARA NBt 3SR

This function is a concise way to initialize the set of configuration parameters of the RTA mode. It
has a relatively small number of parameters. If you do not have too many restrictions on the data
requirements, you may choose to call this function.

HWwe! Pt NB TR ASBASILEYyMIGSa GKS LI NI YSGSNAR NBfFGISR

This function initializes the configuration RTA mode configuration parameter set, more
parameters, configuration is also more standard, if you need to obtain more profedslata, please
choose to call this function.

4. | 1 tf GKS RAAGNAOGdziAZ2Y O2y FAIdAzNI GA2Y Fdzy Ol A

There are two functions to issue the configuration in HTRA API programming:
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MWE! P9 Y%/ 2y XAADMRE IWZ2ZNT YSGSNAR NBfIFGISR (42 GKS O

This functionconfiguresthe device to the simple redime analysis (RTA) and conifig the
relevant parameters of RTA simple modgiis function is called afteRTA_EZProfileDelnihas
initializedthe concise configuration; This configuration parameter is relatively symallmay choose
to call this function afteRTA_EZProfileDelnit

HWE! P/ 2y FAAGNSEHARIYNI YSGSNARA NBf ISR G2 GKS 02

This function is called aftdRTA_ProfileDelnihas initialized the standard configuration; This
configuration has more parameters and the configuration is more standedse choose to call this
function afterRTA_ProfileDelnit

Determine whether parameters aeliveredsuccessfuly If failed and an error code is returned.
Troubleshooting according to the error code and the APIncap RTA)C2R3 G LX S&a 5 S OKSO
I LILIS y: RRI Return Value Index in the end of the API Programming Guide.

5./ ff GKS GBHERISNF OdyzpOAREYYSSR y20 6S OFffS]

After the relevant configuration of RTA mode is successfully issued, it is determined whether the
trigger source is external or Bus. If it is triggered by external trigger, it waitxtfemal trigger signal
to trigger the device and no need to call this functidinthe Bus is triggeredRTA_BusTriggerStart
triggers the device.

6. / Fff GBBwSEE @D YSH BIBKES RHZY |

This function obtains the interleaved RTA data and trigg@®rmation in RTA mode.

Determine whether the data isbtained successfly. If failed and an error code is returned.
Troubleshooting according to the error code and the API call (Rd@\). Fodetails,please check the
Appendix 1: API Return Value Ixda the end of the APl Programming Guide.

7.0 F £ f KNS BEEGAND 2 A VAGHD fGEKS GO NRA IISNI 42dzNDS A& SE

After datais successfullgcqured, it is determined whether the trigger source is Bifistiggered
by a BusRTA_BusTriggerStop is called to stop the triggering device.

Z, N o A

8.2 KSy G(GKS G(GSail Aa 20SOMEABSORSBNOE2aS Aa OF ff
7L YL NI Iy IR SHANRS 82861y O S

This section lists some of the important parameters involvethénspectrum analyzer/resiver
devices. A good understanding of these parameters is important for proper use aldihiees They
are summarized here for easy reference in case of preview or problems.
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{LOAF.8dzLIRIF GS Y2RS
VBW_Manualmanualinput VBW
VBN_EqualToRBWhandatory VBW = RBW
VBW_TenPercentRBWandatory VBW 6.1 * RBW
VBW_OnePercentRBWandatory VBW = 0.01 * RBW
VBW_TenTimesRBWandatoryVBW = 10 * RBWFully bypass VBV
filter.

{weeptimeaode ¢ & LIS5S T

{weepc¢imea ode

Sveeptime mode

SWTMode_minSWBreepwith minimum scan timp
SWTMode_minSWTxZhe sveepis performed with approximately |
times the minimunsweeptime;
SWTMode_minSWTxZhesweepis performed with approximately 4
times the minimunmsweeptime;
SWTMode_minSWTx1The sweep is performed with approximately
10 times tke minimumsweeptime;
SWTMode_minSWTx2The sweep is performed with approximately
20 times the minimunsweeptime;
SWTMode_minSWTx5The sweep is performed with approximately
50 times the minimunsweeptime;
SWTMode_minSWTxNhesweepis performed withapproximately N
times the minimumsweeptime, andN = SweepTimeMultiplg
SWTMode_Manuabweepat approximately the specifiedveeptime,
which is equal to SweepTime

VVVVVV

{LISOAFe ¥KS RSGSOG2NI
Detector_SampleFrame detection is not performed between the
power spectra of each frequency point;

Detector_PosPeakFrame detection is performed between the
power spectra of each frequency point, and a frame is finally
output, and MaxHold is taken between frames;
Detector_Average Frame detection is performed between the
power spectra of each frequency point, and a frame is finally
output, and averageis taken between frames
Detector_NegPeakFrame detection is performed between the
power spectra of each frequency point, and a frame is finally
output, and M inHold is taken between frames;
Detector_MaxPowerBefore FFT, each frequency point is sampled
for a long time, and the frame data with the largest power is
selected for FFT to capture instantaneous signals such as pulse:
(only SWP mode is available)
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Detector_RawFramed$ach frequency is sampled multiple times,
analyzed by FFT multiple times, and the power spectrum is output
frame by frame (only SWP mode is available);
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550S0u2Npwaife detection i s p
power spectra of each frequei
out put, and RMS is taken betw

CracebetectMode

Secifytrace detectionmode (Axis of frequency):
TraceDetectMode_Autoautomatically select the trace detection
mode;

TraceDetectMode Manua specifies the trace detection mode.
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Specifythe numberof trace points.
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Specify the input port of the receiver

1) ExternalPortexternalRFport is linked to the receiver;

2) InternalPort: the output of bulin signalgenerator will be connecte(
to the receiver through internal path and the external RF por]
isolated

3) ANT_Porti TR_Port SWR_Pont INT_PortFor TRX products

only.
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VBW_Manualmanualinput VBW
VBW_EqualToRBWandatoryVBW = RBW
VBW_TenPercentRBWnandatory VBW = 0.1 *
RBW
VBW_OnePercentRBWhandatory VBW = 0.01
RBW

+. 2 P¢Sy ¢ MMiaBdatory2. 2 [ M/

Fully bypass VBW filtd

{weeptimea odel ¢ & LI$weéptimea ode

Swveeptime mode

SWTMode_minSWTByveep with minimum sveep
time

SWTMode_minSWTx2The sweep is performed
with approximately 2 times the minimuraweep
time;
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SWTMode_minSWTx4The sweep is performed
with approximately 4 times the minimuraweep
time;

SWTMode_minSWTxIthe sweep is performed
with approximately 10 times the minimumsweep
time;

SWTMode_minSWTxZthe sweep is performed
with approximately 20 times the minimursweep
time;

SWTMode_minSWTxShe sweep is performed
with approximately 50 times the minimursweep
time;

SWTMode_minSWTxNrhe sveep is performed
with approximately N times the minimum scan tin
andN = SweepTimeMultiple
{ 2 ¢ a2 RS yaShe¢gpdat fapproximately the)

specified scan time, whichégual to SweepTime

VVVVVV

{LISOAFe ¥KS RSGSOG2NI
Detector_ Sample Frame detection is not
performed between the power spectrum of
each frequency point;

Detector_PosPeakrame detection is performed
between the power spectra of each frequency
point, and a frame is finally output, and
MaxHold is taken between frames;
Detector_Average-rame detection is performed
between the power spectra of each frequency
point, and a frame is finally output, and average
is taken between frames

Detector_NegPeak Frame  detection is
performed between the power spectra of each
frequency point, and a frame is finally output,
and MinHold is taken between frames;
Detector_MaxPowerBefore FFT, ach frequency
point is sampled for a long time, and the frame
data with the largest power is selected for FFT
to capture instantaneous signals such as pulses
(only SWP mode is available)

Detector RawFrame&ach frequency is sampled
multiple times, analyzed by FFT multiple times,
and the power spectrum is output frame by
frame (only SWP mode is available);
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Specifyformat of trace:
TraceFormat_Standarérequency equally spacec
TraceFormat_PrecisErgrequency accurate

Fecifytrace detectionmode (Axis of frequency):
TraceDetectMode_Autcautomatically select the
trace detection mode;

detection mode.

Specifythe type of trace detector.
TraceDetector_AutoSample auto sampling
detection

TraceDetector Samplesamplingdetection
TraceDetector_PosPedRositive peak detectign
TraceDetector_NegPealegative peak detectign
TraceDetector_RMS: RM8tection
TraceDetector_Bypasblo detection.
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Set thedesired number of trace points, and th
system will automatically adjust according to the ¢
scan range and RBW, and return the actual avail;
and closest trace points.
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Specify the input port of the receiver

1) ExternalPort external RF port is linked to th
receiver;

2) InternalPort: the output of bultin signal
generator will be connected to the receiver throug
internal path andhe external RF port is isolated
3) ANT_Port, TR_Port, SWR_Port, INT_Port: Fo
products only.
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Debug mode is enabled. It is not recommended
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Fecifylocal oscillator optimization:
LOOpt_Auto: local oscillator optimization, auto;
LOOpt_Speedlocal oscillator optimization, hig

[hhLIGAYATFGAZ2Y LOOpt_Spur: local oscillator optimization, I
spurious;

LOOpt_PhaseNoise: Local oscillator optimizat
low phase noise
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In SWP mode, the recommended devasdting is given based on th
application goals:
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SWPNoiseMeas: Noise measurement;

SWPChannelPowerMeas: Channel power measurement
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Specify the input trigger source:

1) FreeRuna single data acquisition is automatically initiated af

configuraton;

2) Externaltriggered by a physical signal connected to a trigger input
. oA 3) BusBus triggered. Triggered by a function (instructjon)

¢NAIISNI 2dzNDOS . . . . :

4) Level Level trigger. The device detects the input signal according tc

set levelthreshold, and automatically initiates the trigger when the inf

exceeds the threshold

5) Timer The timer fires. The device internal timer is used to automatiq

trigger at a set time periad
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6) TxSweep Source scan output trigger; When this trigg@usce is
selected, the acquisition process will be triggered by the output trig
signal scanned by the sigrgnerator
7) MultiDevSyncBYyExt: synchronized with multiple devices by exts
trigger;
8) MultiDevSyncByGNSS1P&&ichronized with multiple evices by the
1PPS of théuilt-in GNSS;

9) SpectrumMaskthe spectum of the input is continuously monitore
and an acquisition will be triggered if the given spectrum mashétisfied
SpectrumMask Trigger is only available in RTA mode;

11) GNSS1PPEggered by the 1PRS the built-in GNSS.
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When TriggerModeis set toFixedPointsthe trigger length specifies thg
total points of the data to be acquired for each trigger.
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Specify the level trigger threshold. Work when TriggerSource = Level
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Specify the period of timer trigger in seconitl.is effective when the
TriggerSource is set to Timer
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This function configures the device into the IQ time domain data stream mode (IQS). In the 1QS mode, {
oscillator signal is fixed and the RF signal with a certain bandwidth centeredlaDftexjuency is received. At th
same time in the extractio of multiple &gt; 2 can achieve continuous time domain recording function (requi

PC above a certain configuration).
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Bits 31 to 24: represents the gain space;
Bit23~16: preamplifier state

Bit15~0: Represents the frequeniogind information.
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Foecifylocal oscillator optimization:

LOOpt_Auto: local oscillator optimization, auto;
LOOpt_Speedocal oscillator optimization, high sweep speed;
LOOpt_Spur: local oscillator optimization, low spurious;
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Detector_Sample=rame detection isnot performed between the
power spectra of each frequency point;
Detector_PosPeal-rame detection is performed between the
power spectra of each frequency point, and a frame is finally
output, and MaxHold is taken between frames
Detector_AverageFrame detection is performed between the
power spectra of each frequency point, and a frame is finally
output, and averageis taken between frames
Detector_NegPeakrame detection is performed between the
power spectra of each frequency point, and a frame is finally
output, and M inHold is taken between frames;
Detector_MaxPowerBefore FFT, each frequency point is sampled
for a long time, and the frame data with the largest power is
selected for FFT to capture instantaneous signals such as pulse
(only SWP mode is available)

Detector_ RawFrameg&ach frequency is sampled multiple times,
analyzed by FFT multiple times, and the power spectrum is
output frame by frame (only SWP mode is available);
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Gain parameter information.

Bits 31 to 24: represents the gain space;

Bit23~16: preamplifier state

Bit15~0: Represents the frequency band information.

uint32_tDIF Ayt F NF YSGSNJ

wS i dz2Ny @I f dzS nY2 b9NNBNI b2yT SNRY | 6y 2NNMEYR

Ly@20F A2y O2yaidNI|/ THEHOWI %t NEFAE S5SLYA

9EIl YLX S

AYd Gmza T

AWEOBAOSbdzy I' nT

@2 R5RS G RIOISIT [

220t NEELS 220G tWHTAL S

220t NPFAE SO5SPAOSt 246 SN dzLILX & !
220t NPFAE SOt KeaAaOlrtLYGSNFLFOS 1|
2ANT2UPCe2BHHE

{ G (5dBPATOS PYhLISYy035SPA0SsE 5SPbdzYz 9. 220t NBFAE S
59069 Yt NP T A ft NREFWRIISS ST

59069 %t NB T A ft NRIWFeiISs5 S T

590¢¢ NI OS Ly H{20UNBILYSL5YST2 T

{ G (5098¢%PAR F A 16 3BPROREP FOATE SLY

{ G (50989 K4/ 2 Y T A 3 &R DR2 iy th ISR HF oif { F NS [ OvTL y T 2

t 2NI! yRt 246 SN

{.
(.7

143 59¢ gt NPFAE S5SLYAD

Ayl 59¢Pt NPFTAESS5SLYAGO0D2AREFENBESBROSSYH® ¢ ¢

5SaO0ONRLIGAZ2Y

CKAA FdzyOlA2Yy AYALNBRTIADS 42 T KEWONEFAIAVARSIISFOT® R

59¥2 RS a@AKHNB dzSy 0esx RB DS N ES STHO8d 3 NE

[2YLI GAOAE AGR noplpypr £ GSNI®p
tF N} YSGSNI RSAONRLIGAzZY
32K R5SOA0S 5S3A0S KIyRfSo®

59yt NEFTAf SpeceLIS5ST
Fl aSNXI NRFAE Syh

z P

t2AYGSNI (2 (K RSFI dzf G LINRPFAC

59¢ Pt N2PFAf SpeceLIS5S¥

R2dz SFUSNLCNBIj gl 1 I Sy i SN RNB | dz®y O
R2dzwS%[ S@St yR. Y wSFSNBYAGS K. SIS f

5SORYRIGOGBNHOIR BS Fylfeara 0

dk Y i S OA Y GSCI Ol 2 N

104



WEt 2 NI ywE tig NS T

{LISOATFe (GKS AyLMzi LIR2NI 2F (K
MO 9EGSINGUIISINGEMIE fAYy]lSR (G2 (K|
HO LyYyGSNYIft 2NB YA DL JopiS G

GKS NBEOSAGSNI GKNRdzZAK AYyGSNYI f

dk yillio WzA ¢ A YS2dzi pyY &

o0 !'bAQWPRARIVYEZ NG YR FNEB T2 NJ
Specifyt he data transfer timeout
device fails to retrieve the
data fetch function.

59¢P¢NAIISNI 2dzNOS
¢NRAIISNJ 2dzNDS

¢CNAIISNPRENNWAHSND R

¢ NJA 33 S NE 2 RNRCFISNRS

dk Yy i WA 33ASNJ] Sy 3idK

¢CNAIISNhdzia2 RSyt e L

¢NAIISNhdziazRS

¢NAIISNhdziit df 8St 2 ¢

¢NRAIISNhdzit df 48 St 2¢

R2dz6 NBE3IISN] SOSt yR.

R2dz6 NBEIISN] SOSt ¢{

R2dz8 NBIISNB STt | &

R2dzo NE¢NAIISNEAYS

CNAIIASNEAYSNIeyoOuyce
¢CNAIISNEAYSNI eyO

R2dz8 NBEIISNE AYSNYPt §

dx yiio yr of SwS¢NA I TSN

R2 dzwS 8 NA IISNIpt SNR 2

dx yidiwS ¢ NA 33 SN/ 2 dzy

[ 2y aAa iSy S M ydwG LigkgSa Y2 RS @

5S50S002N58@S0GENI

VVVVVV

{LISOATFe ¥KS RSGSOG2NI
Detector_SampleFrame detection is not performed between the
power spectra of each frequency point;
Detector_PosPeak-rame detection is performed between the
power spectra of each frequency point, and a frame is finally
output, and MaxHold is taken between frames;
Detector_AverageFrame detection is performed between the

power spectra of each frequency point, and a frame is finally

output, and averageis taken between frames,
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Detector_NegPealk-rame detection is performed between the
power spectra of each frequency point, and a frame is finally
output, and M inHold is taken between frames;
Detector_MaxPowerBefore FFT, each frequency point is sampled
for a long time, and the frame data with the largest power is
selected for FFT to capture instantaneous signals such as pulse!
(only SWP mode is available)

Detector_RawFrameg&ach frequency is sampled multiple times,
analyzed by FFT multiple times, and the power spectrum is
output frame by frame (o nly SWP mode is available);
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detection i s p

power spectra of each freque

out put, and RMS is taken bety
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Set attenuation dB, set the spectrum analyzer channel attenual
default-1 (automatic). When the value is not equakio(automatic),
it takes precedence over RefLevel_dBm.
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Ay Qs /piiv h FFasSi

Foecifylocal oscillator optimization:
LOOpt_Auto: local oscillator optimization, auto;
LOOpt_Speed: local oscillator optimization, high sweep speed,

[hhLIAYATFGA2y pe¢e L

[hhLUAYALLGAZY LOOpt_Spur: local oscillator optimization, low spurious;
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wS G dzNy @I t dzS nY b2 9NNEBNP b2yl SNRBY | bLylaSWR

9EIl YLX S

AYd Gmza T

AWEBOAOSbdzy I' nT

@2 R5RS B RIOIST [

220t NEELS 220 tWHTAL S

220t NPFAE SO5SPAOSt 26 SN dzLILX & !
220t NPFAEf SOt KeaAaOlrtftLYGSNFLFOS 1|
2ATF2UPce2BEHBF

{ G (5dBPATOSPYhLISYy635SPA0SsE 5SPbdzyz 9. 220t NBFAf S
5906t NP FAL 3 AGSNUNRPFAE Syh

{ G (5d98¢t NP2 T A (@S558 afAENT NBFAE Syh

t 2NI! YRt 246 SN

{.
(.7

144 59 ¢ ¢/ 2y FAIdzNF GA2Y

Ayl 59¢ Y/ 2y FAAdzNI GA2Y0DB2ARFF 5S@A0Ss
59¢ Pt NPFAf SPeeLIS5STFrF tNRFAEShdziz 59¢y{ dNB

5SAa0ONRLIGAZY

{SG RS@GAOS G2 GKS 59¢ Y2RS |yR 02y JANRMPaHERd A 0 &

I2YLI GAOAE AGER noplpyR £ GSNIP

Parameter description
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uinté4 tt + O1 S/ 2 dzy i L . A s
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double TimeResolution

Gain parameter information.

. N s oa Bits 31 to 24: represents the gain space;
uint32_ tDF Ayt I N} YSUSNJ . .
Bit23~16: preamplifier state
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VBW_Manualmanualinput VBW
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dx y iid S OA YL GSCH Ol 2

Specify decimate factor of time domain data, which determines
bandwidth of RTA.

2 AV R2 G | C2RAYRSH

{LISOATFe (GKS gAYR2bYyFOUx ®LA LY dza
MIC itl2YL) 322 R F YLX A GdzRS I OOdzNY O T
HO. £ F O1YlFyy bdzidhffy I22R FTNBIJd
o0 . fyOlINMeid &S 2LSy

no | FYYAyYy3Y b2 &SaG 2LSy

pO | FYyyAy3aY b2 &SaG 2LSy

{weeptimeaode ¢ & LIS5S T

{weep¢imea ode

Swveeptime mode

SWTMode_minSW3aweepwith minimumsweeptime;
SWTMode_minSWTxZhe sweepis performed with approximately
times the minimunsweeptime;

SWTMode_minSWTxZ he sweepis performed with approximately ¢
times the minimunsweeptime;

SWTMode_minSWTx1Thesweepis performed withapproximately 10
times the minimunsweeptime;

SWTMode_minSWTx2The sweep performed with approximately 2(
times the minimunsweeptime;

SWTMode_minSWTx50hesweepis performed with approximately 5
times the minimunsweeptime;

SWTMode_minSWTxNhe sweep is performed with approximately |
times the minimunsweeptime, andN = SweepTimeMultiplg

{ 2 ¢ a2 RS p¥Svegptt approximately the specified ¢ S @rie]

which is equal to SweepTirde

R2dz§ 5SSLIEAYS

When thesweeptime mode is specified as Manual, this parameter is
absolute time; When specified as *N, this parameter issheeptime
multiplier.

{LISOAFe ¥KS RSGSOG2NI
Detector_SampleFrame detection is not performed between the
power spectra of each frequency point;

Detector_PosPeakFrame detection is performed between the
power spectra of each frequency point, and a frame is finally output,
and MaxHold is taken between frames;

Detector_Averagd-rame detection is performed between the power
spectra of each frequency point, and a frame is finally output, and
averageis taken between frames,

Detector_NegPeakFrame detection is performed between the
power spectra of each frequency point, and a frame is finally output,
and MinHold is taken between frames;

Detector_MaxPowerBefore FFT, each frequency point is sampled
for a long time, and the frame data with the largest power is
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selected for FFT to capture instantaneous signals such as pulse
(only SWP mode isavailable),

Detector_RawFramesEach frequency is sampled multiple times,
analyzed by FFT multiple times, and the power spectrum is output
frame by frame (only SWP mode is available);
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5S0SO0OuZNlawiee{t ect i on i s perform

spectra of each frequency poin

RMS is taken between frames.

Fecifytrace detectionmode (Axis of frequency):
TraceDetectMode Autoautomatically select the trace detection

¢racebetectMode mode;
¢NF OS5SGSOllapREYdliyedzr t he trace
Specifithe type of tracedetector.
TraceDetector AutoSamplauto samplingdetection
TraceDetector _Samplesamplingdetection
¢NJ OS5S0S0O6 RNDS 5 § TraceDetector_PosPedRositive peak detection
TraceDetector NegPeakegative peak detectign
TraceDetector RMS: RM8Btection
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Gain parameter information.

Bits 31 to 24: represents the gain space;

Bit23~16: preamplifier state
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Swveeptime mode:

SWTMode_minSWBweepwith minimumsweeptime;
SWTMode_minSWTxZhe sweepis performed with approximately
times the minimunsweeptime;

SWTMode_minSWTxZ he sweepis performed with approximately ¢
times the minimunsweeptime;
SWTMode_minSWTx1Thesweepis performed withapproximately 10
times the minimunsweeptime;

SWTMode_minSWTx20hesweepis performed with approximately 2
times the minimunsweeptime;

SWTMode_minSWTx50hesweepis performed with approximately 5
times the minimunsweeptime;

SWTMode_minSWTxNhe sweepis performed with approximately |
times the minimum scan timeandN = SweepTimeMultiplg

{ 2 ¢ a2 RS y¥Svegplt approximately the specifiesweeptime,
which is equal to SweepTirde
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Detector_SampleFrame detection is not performed between thewer
spectra of each frequency point

Detector_PosPeakFrame detection is performed between the
power spectra of each frequency point, and a frame is finally output,
and MaxHold is taken between frames;

Detector_Averagdg-rame detection is performed between the power
spectra of each frequency point, and a frame is finally output, and
averageis taken between frames,

Detector_NegPeakFrame detection is performed between the
power spectra of each frequency point, and a frame is finally output,
and MinHold is taken between frames;

Detector_MaxPowerBefore FFT, ach frequency point is sampled
for a long time, and the frame data with the largest power is
selected for FFT to capture instantaneous signals such as pulses
(only SWP mode is available)
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Detector_RawFramesEach frequency is sampled multiple times,
analyzed by FFT multiple times, and the power spectrum is output
frame by frame (only SWP mode is available);
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5SU0SOuzNJawree{ det ection is pertf
spectra of each frequency poin

RMS i s takemelset ween fr a

¢race5etectMode

Secifytrace detectionmode (Axis of frequency):
TraceDetectMode_Autoautomatically select the trace detection
mode;

¢N} OS5SGSOllapRrIEydliyedd the trace

Specifithe type of tracedetector.
TraceDetector_AutoSamplauto samplingdetection
TraceDetector_Samplsamplingdetection
TraceDetector_PosPedRositive peak detectign
TraceDetector NegPeakegative peak detectign
TraceDetector RMS: RMBtection

The TraceDetectRatimdicates how many raw data points are convert
to a single output point.
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Secifylocal oscillator optimization:
LOOpt_Auto: local oscillator optimization, auto;

[ hhLIWGAY _ R _
LOOpt_Speed: local oscillatmptimization, high sweep speed;
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buAzy LOOpt_Spur: local oscillator optimization, low spurious;
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