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AITAPATHO-ITPOTPAMHA PEAJIISAIIIA
CUCTEMUM 3bOPY AAHUX /A IMITYJIbCHOTI'O
CIHEKTPOMETPA AKP

3anpononosano anapamuo-npozZPaAMHy pedari3auiio KOMRAKmMHoi cucmemu 300py Oanux 04s iMNYIbCHOZO
cnexmpomempa s10epHozo K6AOPYNOIbHOZO PE3OHAHCY, ANAPAMHI PiuetHss K0T OA3YIOMbCsL HA MYIbMUNPO-
moxoavrnomy USB245 FIFO nepemsopiosauy FT2232H, wo 3abe3neuye nepedasanns Oanux 3i weuoxkicmio
0o 480 M6 /c. 3 euxopucmannsim 3acobie epadiunozo 06’ €KMHO OPIEHMOBAHOZO NPOZPAMYEAHHS CUHME-
306ano sipmyanvrutl incmpymenm LabVIEW 0as 6izyanizauyii ma o6pobaenns 0anux cueznanie sdepuoi
CNiH080T THOYKUYiT.

Katouosi caoga: eipmyaronuil incmpymenm, cucmema 36opy danux, AKP, LabVIEW, USB-inmepdgeiic.

Po3po6ieHHs ekcliepuMeHTAJIbHUX METOJiB
iMmmynbcHOI Dyp’e- Ta peakcaIliitHoi CIIeKTPOCKOTiT
s/lepHOro KBajpynosbHoro pesonatcy (SAKP) e
B)KJIMBOIO HAYKOBOIO 33/1a4€I0, aKTyaJbHICTh AKO1
3HAQYHOIO MipOIO0 BU3HAYAETHCA BaPiaTUBHICTIO TIPU-
KJagHoro 3actocyBanHg metony AKP. Bucoka
TOYHICTHh Ta iH(POPMATHUBHICTH JaHOTO METOMY
YMOKJIUBJIOE HOro edeKTHBHE BIPOBAKEHHS B
pisui ranysi HayKu Ta HapOAHOIO rOCIIOAAPCTBA:
Marepiaso3HaBcTBO (JIOC/IiKEHHST CUMETPii, CTPyK-
Typu, (a30BUX NEPEXO/AiB Ta aHami3 jgedeKTHoCTi
KPUCTAJIiB); TBEPJOTiIbHA eleKTpoHiKa (KOHTPOJIb
CTPYKTYPH HaIiBIIPOBiTHUKIB IIPU CTBOPEHHI Ha IX
OCHOBI pafialliiHO-CTIHKUX TPUCTPOIB); 60poTHOA 3
TEPOPU3MOM Ta HallioHaJbHA Ge3reKa (mucrantiiine
BUSIBJIEHHSI BUGYXOBUX Ta HAPKOTHYHUX PEYOBUH)
ta im. [1—4].

Hesnauny kiabkicTh po6iT mpukIagHO-
TO XapakTepy 3 TeMaTHKU PO3POO6JEHHS arma-
paraux MertoniB AKP-pamiocnexTpockomii y
JIOCJTi/PKEHHAX BiTYN3HAHNX HAYKOBIIB MOYKHA I10-
SICHUTHU CKJIQJIHICTIO alapaTypu CIIOCTEPE)KeHHs Ta
peecTpailii i/iepHIX Pe30HAHCHUX porieciB [5—7].
Po6otu 3akop/OHHUX HAYKOBIIB MiJKPECTIOIOTH
AKTYaJbHICTb [JaHOI TEMAaTHUKMU i OXOIJIIOIOTH
IMUPOKUI CIIeKTp JocJijpkeHb B raaysi AKP-
CIIEKTPOCKOTIi{: pO3pOOJIEHHST eKCIIePUMEHTAIbHUX
MeTO/IiB Ta anapaTtypu cnocrepeskenns JAKP, pos-
BUTOK arapaTtHO-POrpaMHuX 3aco6iB 1udpoBOTo
00pO06JIeHHST CUTHAJIB CIIIHOBOT iHIYKINT B peajib-
HOMY 4aci, JOCJIiPKEHHSA BHY TPilTHbOMOJIEKY JIAPHOI
CTPYKTYPH PEUOBHH Ta 1X (hi3UKO-XiMiYHUX BJIACTH-
Bocreil, po3pobierns AKP-gerekropiB BuOyxiBKn
Ta HapKOTHMYHUX pevyoBuH, AKP-tomorpadis ra

in. [8—10]. ExcnepumeHTaTbHUMU PO3POOKAMU
iHTEHCUBHO 3aiiMaloTbCs HAYKOBO-/IOCJi/HI 1IeH-
tpu B CIIA, Himewuwni, Anonii, Kutai, Pocii.
HesBaxkatoun Ha 1€, AOCTyITHe OOGJATHAHHS JJIst
AKP-ananisy npexacraBJsieHe Julie JeKiJbKoMa
npoBiguuMu Kopnoparismu: SpinCore, Tecmag,
Bruker, Varian Ta in. Baprictb BUMipIOBaJbHUX
KOMILJIEKCIB JIOCATA€ COTEHb THUCAY JOJAPiB, TOMY
MEeBHOIO MipoI0 yTPY/JAHIOE iX BUKOPUCTAHHS B
HAyKOBO-JIOCTiTHUX I[EHTpaxX Y KpaiHu.

Mertoio fanoi po6oTu € Po3poOIeHHST KOMIAKTHOT
cucremu 36opy aanunx AKP, 3acrocyBanns sikoi j0-
3BOJIUTH CYTTEBO 3HU3UTH BapTiCTb HEOOGXiHOTO
JUIS TIPOBeJIeHHs pafiodi3MUHUX eKCIIepUMEHTiB
ob6naHaHHA.

AnapaTtHa peaJisaiisi CHCTEMH 300py JaHUX

BaxuBoio ymMoBOIO opranisailii Ta IpoBe/leH-
HS pa/liodi3MIHOTO €KCIIepUMEHTY € HasBHICTb
3pyunoi cucremu 36opy ganux (C3M). V Bunaz-
Ky npocraimxend AKP iMmymabcHuM metomoM 10
C3/1 moxHa chopMyTIOBaTH PsiJi BUMOT — BHCO-
Ka MBUJIKO/iS Ta MPOMYCKHA 3/IaTHICTh, HAsIBHICTD
CUHXPOHi3allil 3alyCcKy iMIIyJbCY 30HAYBaHH,
MOXKJUBICTh MPOBOANTH GAaraToKpaTHi 3allyCcKu
IS pearizarii Mu@poBOro HAKONHWYEHHS Ta yce-
peaHeHHs pe3oHaHcHMX curHafxiB [7]. Boanouac,
HeBig eMHOO ckJaagoBoio C3/l e 3pyuynmit Ta
yHiBepcaJbHuil iHTepdeic 3B’SA3KYy 3 TepCOHAJb-
auM koM’ orepom (IK).

Buxogguu i3 3a3HaueHMX BUMOT Ta 3 LIUPOTH
MIPOIIO3UILill anapatHux iHTepdeliCHUX pillleHb, JJIs
peauisamnii C3 /1 6ys0 BHOpaHo MiKpocXeMy MyJIbTH-
ITPOTOKOJIBHOTO, ABoHarpaByieHoro USB«>245FIFO
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neperBopioBaua FT2232H, 1o 3a6esmneuye nepeja-
BaHHA JaHuX 31 mBuakicrio 70 480 M6 /¢ [11] Ta
MOJKJIUBICTD POOOTH 3 TOCTIZOBHUMH i HapaJiesib-
HuMu iHTepdeiicamu. HagsHicTb 6ydepHoi mam’ari
ob6esirom 8 K6 103BoJIsSIE peecTpyBatu B OJHOMY
nuKJI 65536 TOYOK, 1[0 IPY MIBUAKOCTI IepesaBaHt-
Ha ganux 15 MB /¢ (pexxum acunxponHoro FIFO
FT245) eKBiBaJIeHTHO YaCOBOMY iHTEPBaJIy CHIHA-
Jy crajy BiabHO! iHAYKINT TpUBAJICTIO GJM3BKO
4,4 mc. BpaxoBytoun Te, 1m0 mupuHa crektpy AKP
It GiJIbIIOCTI aTOMHMX i30TOIMIB HE MEPEBUIILYE
1 MTIu, ana peanisanii C3/l BUKOpuUCTaHO pe-
s)kuMm acuaxponnoro FIFO FT245, mo e 1igkom
noctatHiM. [pyruit kanan FT2232H Buxkopucrano
JUISL TIepe/laBaHHsT CJIy>KOOBUX KOMAaHJ| KePyBaHHS
paniocriekTpomerpom AKP.

Cunre3 BipryasabHoro incrpymenta LabVIEW

3anaua Bigyasmizamii Ta o6poGJeHHS JaHUX
pamiodi3mIHOTO0 EeKCIEepuMEeHTY BHUPiNTyBaJach
HIJISIXOM CTBOPEHHSI MPOTPAMHOr0 3a0e3leueHHst
Ha 6a3i cucTeMd AaBTOMATU30BAHOIO IPOEKTYBaH-
ng (CAIIP) National Instruments LabVIEW, aka
HA/Ia€ MHUPOKI MOKINBOCTI /151 peasisallii 6ararbox
BHMipIOBaJbHUX TPUJIAJiB Ta QPyHKINH A0 MaTe-
MaTUYHOTO O6POOGJIEHHST PE3yJIbTATiB BUMipIOBaHb.

Bipryasabauii incrpyment (BI) C3/I cunresoBa-
HO 3aco6amu TpadivyHOro 06’€KTHO OPIEHTOBAHOTO
nporpamMyBaHHs. BuxifHuM KoioM AJs1 peastisantii
BI e itoro 670k-cxema, sgka Bio6paxkae rpadivne
TIpe/ICTaBJIeHHS MporpamMoBanoi 3amadi. Ha pue. 1
nokaszano 6Jiok-cxemy mignporpamu BI, mio
3abesneuye (yHKIiio 06po6JIEeHHST MAacUBY Jia-
HUX, OTPUMAHUX BiJl peajbHOTO 06 €KTa 3 BUKO-

Puc. 1. Biok-cxema nignporpamu Bl s 3untyBanHs Ta 06po6JIeHHsI MACUBY €KCIIEPUMEHTATbHUX JAHUX:

abc — tepminan ASCIT; DBL — tepminan umnces moJBiiiHOi TouHOoCTi; FR — GJIOK BU3HAYeHHS HECHOI 4acTOTH;
SGL — repminan uncen omgmHapHOi TowHOCTi; TF — Tepmiman soriunmx mannx; TG — 60K cHHXPOHi3aIil;
U8(U16) — rtepMinan 6e33HAKOBUX IiIMX

pucrtanasiMm USB-intepdeiicy na 6a3i FT2232H
Ta 30BHIIIHBOTO AaHAJOTOBO-IIU(POBOro IEePeTBO-
posaua (AIIII) i nozaibury Bisyasisaiiio cHrHa-
ay cnany BinbHOT inayknii (CBI). 3acrocyBanHs
cuaxponizoBanoro 1ukay Timed Loop mo3Bosnio
peasizyBaTu peskuM 6araToOKpaTHOTO eKCIepUMeH-
TY Uit TUPOBOTO yCepeHEHHS JTaHNX.

Omeparopu nporeayp FTDI-npuctpoio: GDI
— 3ymuryBanug onucy; ODD — naganusa goctyny;
RD — cxkupanusg; T /R — Bubip nam’sari; GQS —
3UNTYBaHHS unca GaitiB B 6ydepi; RBD — 3uury-
BaHH# GaiiTy nannx; CD — 3aBepineHHs JOCTYyITY.

Crpykrypa Flat Sequence Structure (BepxHst
YyacTMHa cxeMu Ha puc. 1), gKa peasizoBaHa Ha
ocuogi 6i6miorek FTDI, cayrye pms inimianizarii
amapatHoro USB-mpuctpoio, mepeBe/ieHHS HOTO B
peXUM NpUMaHHS Ta MO6GANTOBOTO IepeaaBaHHs
manmx Ha immi BI muxsay Timed Loop.

Curnan CBI micaa ngii pagiouacToTHOTO
iMIysibCy 36y KeHHS A7 k-1 pe30HAHCHOT YacTOTH
MA€ BUTJISI/T EKCIIOHEHIIHO 3racaioyoro KOJUBAHHS:

d
s(t) = AZ Kkexp(—[Bk + i, (T) ] t) +n(t),
=

me A — 3arajbHa MarHiTy/a, BeJUYMHA SKOi BU3HA-
YAETHCS TOTYKHICTIO CUTHAJY 30Y/[KEHHS;
K, — macmrabuuii xoeditient mus ammaityau k-i
KOMIIOHEHTH;

Br — koedimieHT 3aryxaHHS CHTHAJy, IO 3aJe-
SKUTD BiJl TPUBAJIOCTI peJlakcaliiiHuX npolecis
BCEpENHI CIIiIHOBOI CUCTEMU;

wp(T) — pesonancHa yacrota JAKP, 1m0 3anexuTh BiJ
temneparypu T;
n(t) — mymoBa ckiazosa curnany CBI.
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Kommnekcuuit pag dyp’e AUCKPETU30BAHOTO
curnasy CBI, npeacraBiesoro nocsiioBHicTio 3 N
Bi/IIKiIB Ha iHTepBaJi crocrepeskenns T, = NT,
MaTuUMe BUTJISI]

o
5, () = Tuzcxexp(jlmct /T,), ®=0,%1,%2, ..,
K=

ae T, — inTepBas QuCKpeTmsalii, a KOMILICKCHi
KoeDillieHTH Py € KOMIJIEKCHUMHU aMILTITyIaMu
CIIEKTPAJbHNX CKJIQIOBUX:

. 1 e .

C, =ﬁnzz(;s(n)-exp(—] 2nkn /' N).

IIpsiMe 3acToCyBaHHS AUCKPETHOTO II€PEeTBOPEH-
ust Dyp’e ang N Bubipok Bumarae 36iJabIneHHs 06-
yncmoBanbHuX pecypcis [IK. Ognak y namomy Bu-
MaJIKy PO3Mip IIOCJiJJOBHOCTI 3a/{0BOJIbHAEC YMOBI
N =2m=65536, ToMy 17151 pO3paxyHKy 3aCTOCOBYEMO
uiBuKe nepersopersss Myp’e. s iforo peasisanii
3 MeTolo BisyaJisarii ycepemnenoro curnany CBI
B YaCTOTHill o6JacTi Ta aHami3y OKpeMHX CKJa-
noBux crektpy SAKP peanizoBano 6j0K-cxemy
nignporpamu BI C3/1 (puc. 2). Biok-cxema, ocHo-
Boio sixkoi € moxysi FFT Tta PS/PSD, nosBosse
3aCTOCOBYBATH AJTOPUTMU BiKOHHOTO IM(POBO-
ro 06pOOJIEHHSI CHNEKTPAJbHUX XaPAKTEPUCTUK
curnasis CBI (nipsimokyTthe, XeHninra, XeMMiHra,
Brekmana Ta iHII), a TaKOX HAZAE MOKJUBICTD
Bio6paskeHHs eHepretnyHoro crekTpy AKP.

AHaJi3 aMILUIITyJITHOTO CIEKTPY AMCKPEeTU30Ba-
HOTO CHUTHaJIy mepeabadyae BU3HAUYEHHS MOJIYJIiB
(Cy, Cy, ..., Cy ») i aprymentis (@, @y, ..., Oy 2)
KOMILJIEKCHUX KoeditienTiB psaxy Myp’e Ta pospa-
XYHOK MUTTEBUX 3HAu€Hb FapMOHIK CIIEKTPY:

s,(n) = 2C, cos [275% + (pJ;

s,(n) = 2C, cos (411% + (p2j;

sy o(m) =Cy COS(K-2R%+ (PN/zj-

Anajoriuno inrepsany T, B vacosiil o6macri
icHye iHTepBaJ Mixx kKoMmMmoHeHTamu C,, 110
BHU3Ha4ac PO3/iJbHY 3/JaTHICTb 332 4YaCTOTOIO

Af = f/N.

Curnan CBI omnudpoByeTbcs 3 4acToToio
auckperusanii f, = 15 MIu, orTxe iHTepBan
Mik N Bubipkamu ckJajgae 6jusbko 6,67-10-8 c.
ITpu nocriiiniit f, yacrorHuil intepsan Af s
N = 65536 ckmamae 229 I' i 3pocrae g0 0,9 kI
npu 3mennrendi N g0 16384 (Bumagox peecrpauii
MYJbTUILIETHUX IMHUPOKOCMYTOBUX crieKTpiB AKP,
tpusajicts CBI 6ausbko 650 mrc) [12].

I'padivamii intepdeiic BipTyampHOrO iHCTPY-
MeHTa, cuHTe30BaHoro Ayt C3 /1 iMIyIbCHOTO CIiek-
tpomerpa AKP, 306paskeno na puc. 3.

ExcnepumenrauabHi pociaipxenns C3/]

Exkcriepumenranbhi BUnpo6yBaHHst po3po6JieHol
cucteMu 360py AAHUX [JIST iMIYJbCHOTO CIEK-
tpomerpa AKP nposoaunuch B npaboparop-
HUX yMOBaX i3 3aCTOCyBaHHAM TECTOBOTO CHTHa-
ay CBI, xapaxrepuoro ang AKP izoromy 115In
Kkpucrajgivnoi ctpykrypu InSe. OcobmBicTio gaHoi
KPUCTAJIIYHOI CTPYKTYPHU € HAABHICTD MOJITUITHUX
momudikaniit, yepes mo cnektpu AKP maorh
CKJAJHUNl MYJbTUILJIETHUN Xapaxrtep [12]: umc-
JIO CTIEeKTPAJbHUX KOMIIOHEHT — 12 uimiit, 1mm-
pokwuii gianazon uvacror (upubauszuo 600 ),
BHUCOKA PO3/IiJIbHA 3/IATHICTb CHEKTPY — JI0 O JIiHiil
Ha cmyry vacrot 40 —50 k.

Baok-cxemy smabopaTopHOi yCTaHOBKH JIs
MPOBEJIEHHS JIOCJIi/PKEHb 300pakeHo Ha pHC. 4.
TecroBuit curnan AKP 115In, mo Bigmosizae
ciiinoBoMy tepexony Ha yactori 20,5 MI, cun-
te3oBao B MATLAB Simulink Ta 3aBantaxe-
HO B nam’sth 1udposBoro reneparopa OWON
AG2052F [13]. [dns onudpoByBaHHS CUTHATY Ta
6ydepusariii gannx Ha amaparauii Moayab USB-
inTepdeiicy 3acTOCOBAHO Bi/JIarOXKyBaJbHY TLJIa-
Ty, II[O MICTUTb IIPOIPaMOBaHy JIOIiYHY iHTE€rpaJbHy
cxemy EP1C6Q240C8 ta AIIIT AD9280ARS [14].

YMOBOIO KOPEKTHOTO IPOBE/IEHHST Paj1iohi3MyHOr0
E€KCIIEpUMEHTY € HadBHICTb CUHXPOHi3allii Mix
nmovyatkoM po6ovoro muray C3/l Ta movyaTkoM
immysibcy 3onayBanng AKP [6, 7]. [lxa peasnizarii
3a/1a4i CHHXPOHi3aIlii1 po3po6eHo KoHGiryparriitny
crpykrypy Ha IIJIIC, dparmenT sgkoi 306paxkeHo Ha
puc. 5. CTpyKTypa CKJIAAETHCS 3 TPHOX TAMepIB i
3a6e3neuye (popMyBaHHS CHHXPOIMITYJIBCY 3aMyCKY
AKP-ciexTpomeTpa Ha ii BUXOAi y BiAmOBigHOCTI
[0 HAAXO/O)KEHHA Ha Ii BXiJ NIakKeTy iMIIyJIbCiB
imimiamizanii USB-iaTepdeticy. Ilepmmuii Taiimep
BCTAHOBJIIOE TPUBAJICTD iMITyJibCy Taciuus (5 MKc),
HEOOXiIHOTO /ISt IIYHTYBAHHS BXO/Iy TPUHMATbHO-
ro KaHaJIy paJlioCIIeKTpOMEeTpa i/l Yac il iMIIyaIbCy
30H/IyBaHHSA Ta TEPEXiJIHOTO TPOIECy B KOTYIIII
CIEKTPOMETPa, APYTUH — TPUBAJICTD iMIYJIbCY
cunxponizariii (1 Mkc), Tperiii — TpuBaJicTb 1U-
KJIy ToBTOpeHHs ekcriepumenty (500 mc). Mogy.ii
LPM Counter cayryioTb JiUMJIbHUKAMU TAKTOBUX
iMmysibeiB wacrororo 15 M1 i BcTaHOBTIOOTH BeJd-
YUHY YaCOBUX IHTEPBaJIB y BiANOBIAHOCTI 10 3HA-
4enpb yncaosux koucrant LPM Constant (puc. 5).

B Ta6auui HaBeaeHO JaHi IS MTOPiBHSIHHS
TEXHIYHUX XapaKTepucTuk pospobsenoi C3/l 3
HAHOMMKYUMA TIPOTOTUIIAMK. SIK BHIHO, 3aCTO-
cyBaHHs1 3anpornoHoBanoi C3/] B mopraTuBHUX
paxiocriekTpomMerpax AKP no3Boanuth cyTTEBO
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Puc. 2. Baox-cxema migmporpamu Bl ams crekrpanabHoro ananisy CBI

Puc. 3. Tpadiunuii inrepdeiic Bipryasproro incrpymenra LabVIEW, pospo6uenoro asst C3 /1 iMityibCHOTO CrieK-
tpoMeTpa JAKP
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3HU3UTH BapTiCTh JAaGOPATOPHOTO OOJIAJHAHHS TPU
3a6e3IeueHHi BUCOKOIO PiBHSI YMOB ITPOBE/IEHHS
pasiodi3nIHNX eKCIIEPUMEHTIB y TATY3IX iMITyIbCHOT
@yp’e Ta pesakcailiitnoi crexkrpockonii AKP.

BucuoBku

PesyabraToM BupimenHs sajadi 360opy mga-
HUX CHUTHAJIB AAepHOI CHiHOBOI iHAyKmii cra-
JIO pO3pOO6JIEHHST KOMIIAKTHOT cucTeMu 360py Ja-
HUX [ iMITyabcHoro crekTpomerpa AKP -
XOM amaparHoi peadrisanii mBuzakicnoro USB-
inTepdeiicy Ta cuHTe3y BipTyaJbHOIO iHCTPYMEHTa
LabVIEW. ExkcnepumeHTa/bHI AOCTIKEHHS T10-
Ka3aJIu:

— amnaparna uvactruna USB-intepdeiicy
po3pobJienoi cucreMu 360py JaHUX 3a6e3nedye
OJTHOYACHY POGOTY JBOX He3aJeXKHUX KaHAJIB i3
3arajJbHOI0 HIBHJKICTIO IlepelaBaHHS JaHUX [0
480 M6 /c;

— ¢opMyBaHHS CHUHXPOIMIYJbCY 3aMyCcKy
YMOKJIMBJIIOE BUKOPUCTAHHSI CUCTEMU y PEXUMI
6araToKpaTHOTO €KCIIEPUMEHTY 3 MeTOI0 MN(POBO-
ro HaKOIIMYEHHS i ycepeHeHHs JaHWX;

— IIOKAa3HUKOM BHCOKOi indopmaTuBHOCTI
po3po6JeHOT CUCTeMH € Bidyasisalis CKJAJIHUX
MyabTHILIETHUX crekTpiB AKP 3 mupunoo cMyrn
o 7,5 MI ta po3aiJibHOIO 3[IaTHICTIO 32 YacTo-
to1o 6um3bko 200 Iir.
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CUCTEMU IIEPEJABAHHA TA OBPOBKU CUTHAJIIB

munpomoxovon USB245 FIFO npeobpasosamene FT2232H, umo obecneuusaem nepedauy 0annvix o cKo-
pocmwio 0o 480 M6 /c. C ucnoavzosanuem cpedcms zpapuueckozo 006eKmHo OPUEHIMUPOBAHN020 NPOZPAMMUPO-
BANHUS CUHMEIUPOBAH supmydivholid uncmpymenm LabVIEW oas eusyarusayuu u o6pabomiu 0aHHbIX CuzHd-
J106 10epHol CRUHOBOU UHOYKUYUU.

Katouesvie crosa: eupmyanvnolii uncmpymenm, cucmema coopa dannvix, IKP, LabVIEW, USB.

A. P. SAMILA
Yuriy Fedkovych Chernivtsi National Universit
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HARDWARE AND SOFTWARE IMPLEMENTATION OF DATA ACQUISITION
SYSTEM FOR PULSED NQR SPECTROMETER

A hardware and software implementation of compact data acquisition system for pulsed nuclear quadrupole
resonance spectrometer is proposed. The developed system is based on multi-protocol converter USB-245FIFO
FT2232H, which provides data transfer speeds up to 480 Mb/s. For nuclear spin induction visualization
and data signal processing using graphical tools of the object oriented programming a LabVIEW virtual
instrument is synthesized. To synchronize data acquisition system with start of the exciting pulse the FPGA
configuration structure is developed.

DOI: 10.15222 /TKEA2017.1-2.16
UDC 004.67; 539.143.44

The experimental results are showed possibility of the broadband nuclear quadrupole resonance spectrums
imaging with frequency resolution 1.6 kHz, which confirms the high accuracy of the developed data acquisition
system. Two-channel transmitter provides simultaneous operation of the two independent data channels in a
single hardware USB interface.

The use of the proposed data acquisition system for portable nuclear quadrupole resonance spectrometers will
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