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NEPIAHWH

Tnv TeAeuTaia OekaeTia TTapaTnpeital onuavtikg mpoodog OTnV AVATITUEN
KUKAWMPATWY  OUA\OYNG OedOPEVWYV  OTTO  OUOKEUEG  IATPIKNG  OTTEIKOVIONG  Kal
Kartaypa®ng PioAoyikwv onudtwyv. Baoikdég oTOXog €ival n ouAloyn  Kal
TTpoeTTegepyaaia peydAou apiBuou Oedopévwy, WOTE va ETTEUXOEI n  uEyIoTn
euaioOnoia, kaBwg kKal N eAATTWON Twv OIACTACEWV KAl Tou KOOTOUG TWwV
ouoTnuaTtwy autwv. H xprion emavadiapop@opevwy povadwyv (FPGA) ouykevTpwvel
MEYAAO evdIa@EPOV, KOBWS PTTOPOUV VO oUVOUOCTOUV PE YPAYOPOUG WNQIOTTOINTEG,
VO TTPOYMOTOTIOINOOUV HEPOC TNG TIPOETTEEEPYATiOC TOU ONPOTOC Kal va TO
MeTagépouy oTov HYY.

2T0X0G TNG TTapoucag OITTAWMATIKAG epyaaiag eival n avaTmTuén CUuoTHUATOG
OUANOYAG Oedopévv aTTd TTPOTUTIA ATTEIKOVIOTIKA CUCTHAPATA TTUPNVIKNAG 1ATPIKAG
(SPECT), T1a omoia PBacifovial 0t XWPIKA €uaiodBnTo @WTOTTOAAATTAQCIOOTNA
(PSPMT). ‘Eyive xpnion ¢ avatrugiakng tTAakétag Spartan 3E Starter Kit kai
avamTuxdnke kwdikag oe VHDL, o otoiog eAéyxel 2 wn@iotroinTég U0 KavaAiwyv
(ADC), diakpITIKAG IKavoTNTag 12 bit kKal puBud derypatoAnyiag 1 Msps avd KavaAl.
Ta Oedopéva petapépbnkav otov H/Y péow TrpwtokOAAou Ethernet. TéAog, 10
ouoTnua oxedIAoTNKE XpnolhoTTolwvTag To epyaleio XilinxX's Embedded Development
Kit (EDK) kai BacioTnke oTov pikpoetre¢epyaoTr) Microblaze tng Xilinx.

Ta amoteAéopata €0e1Eav OTI TO evOowpPaTwuéEVo ouoTnua (FPGA) tapéxel
akpIBA wneioTroinon Twv onuaTtwy avodou Tou PSPMT.

OEMATIKH NMEPIOXH: Evowuatwuéva ZuoTthuarta
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ABSTRACT

During the last decade there has been significant progress in developing for
data collection circuits for medical imaging devices, as well as recording biological
signals. The major objective of a data acquisition system is to collect and pre-process
large amounts of data with maximum sensitivity, reduced size and cost. The use of
Field — Programmable Gate Array (FPGA) gets attention as they can be combined
with fast digitizers doing part of the pre-processing of the signal and transmission to a
PC.

The main objective of the present thesis is the development of a simple, data
acquisition tool, which provides accurate results for nuclear imaging applications
(SPECT), based on position-sensitive photo-multiplier tubes (PSPMTs). The system
is based on a Xilinx Spartan3E Starter Kit, which is one of the simplest FPGA
evaluation boards. Two dual channel, external, 12 bit analog to digital converters with
a sampling rate of 1 Msps per channel (ADC) were used. The ADCs’ functionality
was described in VHDL. Data was transmitted to a standard laptop via Ethernet. The
embedded system was designed with Xilinx's Embedded Development Kit (EDK) and
was based on Xilinx’s Microblaze soft-core processor.

The results have shown that the FPGA data acquisition system provides
accurate digitization of the PSPMT anode signals, when compared with standard
analog electronics. As a results systems complexity and cost is significantly reduced,
while performance is maintained.
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