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Pedepar. Llenbto pgaHHom pabGoTel Obina paspabotka Moaynsa cbopa  OaHHbIX,
npegHasHa4yeHHOro s aHanoro-uuMgpoBoro npeobpasoBaHUs CUrHANoOB W nNepegjadn ux Ha
BHELUHME YCTPOWCTBA C Lienbto nocneaytollen obpabotkm n aHanusa. Kpome TOro npegycmoTpeHa
BO3MOXHOCTb reHepauun Tpebyembix aHanorobix curHanoB. Mogynb cbopa gaHHbIX BbINOMHEH Ha
OCHOBE COBPEMEHHOW 9NeMeHTHOM 6asbl BKOYaoWen UNGPOBOM CUrHamNbHLIM NpoLeccop,
mMukpocxembl AL, LA n nporpammupyemble normdeckme uHterpansHole cxemsl (MJ1IAC).

BBegeHue

Bo mHorux 3agavax LIOC tpebyeTtcsa HabnogaTh ANIMHHBIE peanv3auumn aHanoroBblxX curHanos. [Ans
3TOr0 OHW NoABeprakTcs aHanoro-uMdpoBoMy NpeobpasoBaHU0 U NepefarTcs Ha BHELLUHWE YCTPOWCTBA
06paboTkm 1 aHanusa.

Pa3paboTaHHbIi Moaynb cbopa AaHHbIX OCYLLECTBISET aHanoro-umdpoBoe npeobpasoBaHune cur-
HamnoB M MX NOCReaylLylo nepefady B pearlbHOM BPEMEHM Ha BHELLHME YCTPOWCTBA ANs NocreayloLen

O6pa6OTKM U aHanu3a. Bo3moxHOCTb reHepmpoBaHnAa Tpe6yeMb|x aHarnoroBblX CUrHaros pacLlunpaeT
BO3MOXXHOCTU MoAYynA.

BapuaHTbl ucnonb3oBaHUsi pa3paboTaHHOro Moayns
Ha Puc 1 nokasaHa guarpamma BapuaHTOB MCMOMb30BaHNA Moayns cbopa AaHHbIxX. [narpamma Ba-
pUaHTOB WUCNONb30BaHUS SBNSAETCH MCXOOHbIM KOHLENTyanbHbIM NpeAcTaBNeHNEM WM KOHLUEeNTyarnbHOW

moZenbto cuctembl [1]. [daHHas anarpamma nokasbiBaeT B3aMMOAencTBuMe moayns cbopa [aHHbIX C
BHELUHUMW YCTPOUCTBaMU, NONb30BATENSAMU U T.M.
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Puc 1 lnarpamma BapMaHTOB UCMOMb30BaHNSA
e YnpaBneHue moayrnemM Mpou3BOAMTCS C MOMOLUBID BHELLUHUX YCTPOWCTB WU HEMOCPEACTBEHHO
nonb3oBaTenemM

e CO6Op [OaHHbIX, TeHepauusi CUrHamnoB OCYLLECTBSIETCS MOA YrpaBfieHWEM BHELIHWX YCTPOIACTB,
nnBo HenocpeaCTBEHHO MoNb3oBaTesnieM
Mepenava cobpaHHbIX AaHHbIX OCYLLECTBIISIETCS B HANpaBlieHne BHELIHNX YCTPONCTB

BHewwHsasa CUHXPOHM3aLUunA. MOJJ,yJ'Ib c6opa OaHHbIX MMeeT BO3MOXHOCTb pa6OTbI C BHELWHUM UC-
TOYHUKOM CUHXPOHU3aLUnn
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ApxutekTypa moayns coopa gaHHbIX

Ha Pwuc 2 nokasaHa apxuTekTypa Moaynsi cbopa gaHHbiX. Pa3paboTaHHbIA MOAyNb MOCTPOEH MO
LWMHHOM apxuTekType. Moaynb MMeeT BHYTPEHHIOW CUCTEMHYIO LLUMHY U MOCT Ha BHewwHow wuHy VME ana
obmMeHa vHGoOpmaumnen ¢ BHeWHMMK ycTpoinctBamn. Ha wuHe VME mogynb cbopa gaHHbIX sBrisieTcs
BegoMbIM. Takke MMeeT nocrnefoBaTtesbHbl MHTepdenc oOMeHa 4aHHBIMU C BHELLHUMU YCTPOWCTBaMMU.

ApXuTekTypa 3agymaHa Tak, 4YTo 4ToObl MOTOK AaHHbIX ¢ AL nmocTtynan Ha BHelHWe YCTpOWCcTBa
HenpepbIBHO B pearbHOM MacLuTabe BpemeHu.

MmeeTcss BO3MOXHOCTb MCMONb30BaHME HECKONbKMX MOAynen cbopa OaHHbIX Ha OOLLe BHELUHEWN
LUMHeE.

Oco6eHHOCTU peanusaumm Mmoayna coopa AaHHbIX

AHanoroBasi YacTb Mogynsi cbopa OaHHbIX UMEET CUMMMETPUYHBIA BXOA/BbIXOL4 W COCTOMT M3 16-
ouTtHoro AL AD9260 [2] n 14-6utHoro LIATT AD9764 [3] dompmbl Analog Devices.

Heobxognmble 4acToTbl AUCKpeTM3auun OopMUMPYHOTCS B OUHAMUYECKM MEepenporpaMMmpyemMom
cvHTe3aTope 4actoT Ha ocHoBe netnm PAIMY. CuHTe3aTop 4acTOT MOCTPOEH Ha OCHOBE MUKPOCXEMbI

ADF4001 [4] dwmpmbl Analog Devices n TLC2933 [5] dmpmbl Texas Instruments. VimeeTcsi BO3MOXHOCTb
paboTbl CMHTE3aTopa YacToT OT BHELUHEro NCTOYHMKA CUHXPOHM3aLUNN.
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Mporpammupyemasn nornyeckas uHTerpanbHasa cxema ([MJIMC) FPGA cemeinctea Spartan IIE [6]
dupmbl Xilinx n uudposon curHaneHbln npoueccop (LICM) ADSP-21061 [7] dwupmbl Analog Devices
obecrneyvnBaloT BbIMOMHEHNE TUNUYHbIX onepauun LIOC (dwunbTpauus, geummaums u T.n.). FPGA Takke
obecneunBaeT MHTepdenc obMeHa OaHHbIMW MEXAy aHanoroBOW 4YacTbid MOZYNSA W nocrefoBaTenbHbIM
noptom LICI1. Kpome BbinonHeHuns npegpaputensHon obpaboTku curHanos, LICIT oTBevaeT 3a ynpaBneHune
BHYTpY Moayns cbopa AaHHbIX.

OOLeHne ¢ BHELIHMMN yCTpocTBaMn B paspaboTaHHoM mopyrne npoucxoaunt no VME nHtepdeiicy.
MINC CPLD cewmeinctBa XC95 [8] dmpmbl Xilinx oTBe4yaeT 3a BbIMONHEHWE YHKUUIA MOCTa Mexay
cucTeMHoM WnHon moaynsa n wnHon VME. OaHnnas MITNC Takke BbINONHAET dyHKUMK 3arpy3duka FPGA.

B paspaboTtaHHoM moayrne obMeH AaHHbIMW C BHELUHUMW YCTPOMCTBAMWU Takke BO3MOXEH MO Mo-
cneposatensHomy nopty LICT.

Mporpammbl ana LICI n koHdurypaumoHHas uHgopmaums ana FPGA xpaHsaTcsa Bo FLASH namaTu
nnu sarpyxatotcsa no VME wwuHe.

[nsa nonyyeHns otnagoyvHon nigopmauumn B YCI npegycmMoTpeH TectoBbi 8-6utHbIn LIATT.
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3aknroyeHue

3a cyeT BbICOKOM CKOPOCTM BBIMOMIHEHMS TuNoBbiX onepauui LIOC nporpammupyembie WHTe-
rpanbHble CXembl MOBbIWAKT 06y NpPOM3BOAUTENBHOCTL CUCTEMBI. [lpUMEHEeHMe COBPEMEHHbIX
mukpocxem ALM W LATM, aguHammnyeckn nepenporpaMmMmpyemMoro CUMHTesaTopa 4acTOT, a Takke Hanudune
OBYX uWHTepdpencoB obmeHa pfaHHbIMW fenaeT pa3paboTaHHbIi  MOAyNb  MOLUHBIM - MPUKNaaHbIM
WHCTPYMEHTOM BO MHOrmx 3agadax LIOC. Bo3amMoXHOCTb AnHammnyeckoro nepenporpammupoBanuna MIINC n
LICIN obecneumBaeT rubKOCTb M YHUBEPCANbHOCTb BCEro YCTPOMCTBA B LIESIOM.

Mopaynb BbINONHEH B BUAE LUECTUCIIONHOW MeyYaTHOM MnaTbl, MMELen cTaHaAapTHbIA TUnopasmep
Eurocard 6U (9.184”x 6.299”) N MOCTPOEH Ha COBPEMEHHOMN 3rneMeHTHon 6ase C NpMMeHeHneM MUKPOCXEM
dupm Analog Devices n Xilinx. [JaHHas pa3paboTka UMeeT NpMMEHeHMe BO MHOIMX 3agadax cbopa wu
06paboTkM LMdpoBON NHDOPMaLMK.
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Abstract. The main goal of this project was to develop Data Acquisition Module. This module
intends for data acquisition, data processing and signal generation and was designed using high
precision ADC and DAC, DSP, FPGA and CPLD.

Introduction
In many Digital Signal Processing (DSP) development applications it is necessary to sample analog
signals with great accuracy and store a great number of sampled data for future analyzing and measurement
purposes. Often many developers face one problem: how and where to store this sampled data.
Data Acquisition Module solves the problem described above and also provides some signal pre-
processing and generation analog user specified signals.

Brief overview

Data Acquisition Module is a 6U form factor VME card that can simultaneously provide sampling and
generating analog signals. Sampled data can be transferred to external data storage devices for post-
processing purposes. Module also supports serial data exchange interface.

Bridge between internal system bus and VME bus is implemented in CPLD.

SHARC DSP and FPGA from Spartan IIE family are responsible for signal pre-processing. SHARC
DSP also manages all processes in the Data Acquisition Module.

PLL based frequency synthesizer provides different sampling frequencies for ADC and DAC on the
basis of reference frequency.

External synchronization is a useful feature when it is necessary to get synchronization from external
sources, e.g. A/D, D/A sampling must be done coherently with the external source.

Conclusions

Typical DSP operations can be implemented in FPGA with great performance resulting in system
performance improvement.

Data Acquisition Module was implemented on ADC, DAC, DSP and FPGA/CPLD IC’s from Analog
Devices and Xilinx. This module will be a useful tool in many DSP applications.




