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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Dosiahnuté vysledky rieSenia projektu predstavuju vyznamny pokrok v rozsireni badatelského vybavenia
zucastnenych vyskumnych pracovisk v oblasti kvantového rtg zobrazovania (CT a scan). Viytvaraju sa tym
podmienky na skiimanie novych metdd v danej oblasti vyuZitim postupov, metdd a systémov unikatnych v
stredoeurdpskom priestore. Predpoklada sa spolupraca s domacou HS v oblasti nedestruktivneho testovania
a rozvoj kvalitativne novych metdd digitainej rtg diagnostiky v zdravotnictve a dalSich oblastiach.
Predpokladané polohové rozliSenie je na trovni pod 1 ym v laboratérnom usporiadani resp. pod 100 pm v
mobilnom systéme. Viaceré vyvinuté prvky st pévodné a unikatne s vysokym predpokladom patentovania.
Otvaraju sa nové moznosti medzinarodnej spoluprace, navrhu novych projektov a to aj v ramci 7. FWP EC.

Podpisom zaverecnej karty rieSitel’ vyjadruje svoj sithlas ku zverejneniu udajov v nej uvedenych.
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Charakteristika vysledkov

| Evidenéné &islo: APVV-99-P06305 |

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V ramci projektu boli vybudované 2 unikatne zariadenia pre vyskum modernych metod v oblasti digitalnej radiografie:
»single photon counting® a ,,colour imaging“ v reZime SKEN a CT. K hlavnym vysledkom projektu patri:

e Precizny laboratérny systém pre nedestruktivnu mikroanalyzu s polohovanim vzorky, ktory dosahuje priestorové
rozliSenie pod 1 pm a optické zvicsSenie do 400x. PouZity rtg zdroj Hamamatsu ma pri vykone 4 W priemer ohniska mensi
ako 8 pm, pricom pracuje v rozsahu 30 — 80 keV energie fotonov.

e Mobilny systém predstavuje kombinovany rtg CT-skener s polohovanim optického systému rtg zdroj-polovodicovy
detektor, pricom dosahuje priestorové rozliSenie pod 100 pm. VyuZiva rtg zdroj SourceRay Inc. s vykonom do 40 W,

s ohniskom 50 pm a s energiou foténov v rozsahu 30 — 80 keV.

e Pre detekciu rtg Ziarenia boli vyvinuté a vyrobené monolitické senzory na baze polovoditovej zlu¢eniny GaAs. Cip
linearneho senzora obsahuje 2x64 GaAs detektorov vo forme pixelov usporiadanych v 2 riadkoch s periodou 250 pm.
Vypracovala a overila sa technolégia pripravy senzora, ktory pracuje s vysokou detekénou tiéinnost’ou v reZime ,,single
photon counting® pre kvantové zobrazovanie s energetickou separaciou (,,colour imaging*).

e Na vyditanie signalu z detektorov je vyuzity VLSI ASIC typ DX-64 vyvinuty v AGH Krakov. Vy¢itavaci obvod ma 64
kanalov a dva diskriminatory s automaticky nastavite’nymi prahmi, funkciou automatického testovania a korekcie
nehomogenity jednotlivych kandlov. To umoziiuje dosiahnut’ vysoké rozliSenie v kontraste a ¢innost’ v reZime energetickej
separacie (,,colour imaging*).

e Unikatny mikromodul vy¢itavania obsahuje 1 detektorovy ¢ip a 2 ASIC DX-64, t.j. 128 kanalov spojenych s riadiacim
a komunika¢nym modulom flexibilnym kablom cez mikrokonektor. Vyc¢itavanie je rieSené moduldrne. V mobilnom systéme
je usporiadanych 16 mikromodulov, t.j. 2x1024 vy¢itacich kanalov. Plocha pri expozicii je cca 180 mm®. Prahovy $um
kanalu vy¢itavacej elektroniky je pod 100 e, ¢o umoziiuje detekciu foténov od energie aj pod 10 keV.

¢ Sucast'ou rieSenia je navrh a realizacia automatizovanych polohovacich systémov pre linearny posuv a rotaciu a
prislusny riadiaci SW. Vyhodnocovaci SW obsahuje korek¢né subrutiny, programy CT algoritmov a zobrazovanie.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

Within the frame of the project two unique evaluation systems were built. These systems allow an investigation of new
methods of modern digital radiography: ,,single photon counting® and ,,colour imaging*“ in SCAN and CT regimes. The
main results of the project include:

e Precise laboratory system for non-destructive microanalysis with the sample positionning reaching a spatial resolution of
1pm and less. Optical magnification is up to about 400x. Microfocus X-ray source Hamamatsu has 8 pm focus at 4 W power
operating in a range of 30 — 80 keV photon energies.

e Mobile system is based on the combination of CT and scanning operation modes with positionning of optic system
consisting of X-ray source and detection unit with semiconductor sensors. It allows to reach a spatial resolution of 100 pm.
SourceRay Inc. source operates within the energy range of 30 - 80 keV with a maximum power of 40 W and focus 50 pm.

e An original monolithic radiation detector technology was developed and applied. Detectors based on the semiconductor
compound GaAs consist of 2 linear arrays, each of them with 64 GaAs detectors (pitch 250 pm). Developed technology
allows operation in a new quantum (,,single photon counting®) and energy separation (,,colour imaging*“) modes at high
detection efficiency.

e VLSI ASIC type DX-64 developed by AGH Cracow, Poland, was used in the electronic readout system. This IC consists of
64 channels and two discriminators with automatic programme adjustable thresholds in each channel. Signals are stored in
two memories corresponding to the two discriminators. Circuit includes automatic self testing, callibration and background
correction of inhomogenities in each channel. Such arrangement is necessary if high resolution in contrast and operation in
regime with energy windows (,,colour imaging*) are required.

¢ An unique readout micromodule consists of one GaAs detector chip, 2 ASICs DX-64 representing 128 channels. Driving
and communication module connection uses flexible cable via microconnector. Concept of the readout system is modular.
The mobile system uses 16 micromodules, hence 2x1024 channels. The efficient detection area in single shot is about 180
mm’. An average noise threshold of readout channel is less than 100 e, hence detection of photons with energy less than
10 keV.

e Developed systems include proposed and realised systems for automatically positionning in linear direction and rotation
together with driving/control SW. Developed evaluation SW includes subroutines for data processing and corrections, CT
reconstruction algorithms and imaging.
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