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Development of Data Acquisition System using the Backscattered X-ray
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Considerable attention has been focused on digital X-ray systems with transmission. However,
only a few aftempts have been made using X-ray backscatter systems. This study developed a
Data Acquisition System (DAS) for backscattered X-rays. The imaging system used X-ray
backscatter at low energy levels, which has unique advantages in terms of acquiring information
that cannot be obtained using the transmission system. Such systems are of potential benefit in
the medical, industrial, security and military fields because of its practical benefits and the low
doses used. The developed system is a similar body scan system. Experiments were carried out
using a several metal materials and a fish, which produces results similar to those obtained using

the human body during X-ray testing.
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Fig. 1 X-ray detector Module Layout
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Fig. 2 Scintillator with light reflector Layout
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Fig. 3 Designed Photodiode
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Fig. 4 Data Acquisition Diagram
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(a) Block diagram

(b) Designed analog board
Fig. 6 Analog Board
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Table 1 Test Spec. of Integrator & ADC

TEST Spec. of Integrator & ADC
Operating Voltage Single +5V
Gain(dB) 135dB
ADC Sampling Rate 10Mhz(Serial)
Integration Time 500us
Feedback Cap.(Ext.) 270pF
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(b) Designed Digital Board
Fig. 7 Digital Board

4. 48 A Y

4 W Zee As 157 4 HA 307 o),
SSI(Souree to Surface Distance)™ 63cm ©) %, HEV]
22E FALAZER 9] AlE 3em o], Fig. 2 oA
9} ZFo| fan beam 2E ¥ FsH=d] Pb Block & ©|
a8 AHE ALEET olEX oy Ry J
2golo] &) FATA A o] AiHolx
22 0.8%5] HA gheth oy #g v&:
A ME ol - AHAF R HA 1/500 A =
HEZ¥ 17700 7bA) WA E Qg FAe 7
AHE AR A ALET XA BRI A
Aol ALTHFEA, dage] Aoy, dagol
Hooo]-0d FYPAN2RoR ofFojx glrh
B OAREE e HYE BAEY 0-150kVp o1,
BAF 0~1mA 744 7HEsE, B AgeME HA
ol 7oA 150kVp & ImA o AXE AFEEH
ojFolAth F 16 e TEUC|LE 256 9 A
of ths(de]:50cm) AL 150Kvp & HHF ImA
o] YA E 7HA & daHolE FHAZ 2
A A geassidqe 4L FHEY L w3
A G L7 He, 2WEEE 2em/sec
o] AERE VAT o)$FAE o] g3te S

QYR AT AANL R FAR A

4

¢

Hi

-

s
BoAm dp 3o B

2

BACKSCATTERED X-RAYS

- Bk of Patyethylone Phawton
T2t % §80iucn, X Db,

TRANSMITTED X-BAYS

¥ hisck
100w X 220w % 45mm

Kaay vake
el spat

X-rays intgract with the
Electrons in the block
of Polyethiyiene phantom

Daty Acquisition Syeiem

Many backscalterad
X-rays escape from
Folysthylene matsrial.

Fig. 8 Backscatter model experiment geometries
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(a) Fish Image

(b) Polyrthylene phantom and Driver Images

Fig. 9 Aquired Images
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