1LME

1990We) o F2 A HE AK 7122 o2 94 771, 4
o 9 AES AR, sk A ALY 5 T Bk Yzt
2 glek A YA G714 S SIS GAARE 7]
4 Y52 ABt] A HY GHOR YL 7142 Fovl,
591 H201E o2 94 LoHE FHOE Ad AAE Wiz
et

gz 4

7171 2okl A HAE FAA W AA 7lee

a3 1. OXIE 22FY7I7IDR) 4.

EJ #40 gan a2 an g 59

Conventional X-ray, Fluoroscopy, Mammography 5-oll4] 8t 2
£ YA t X235}k film-less hospital- & 73 6}—r:1] 1333
ol o] glck o|2fe WA W A 716 FF YA 7]
R AZIERARNF T = Ae7len g ‘?:‘ Ak

A HAEA o v A HAF A 2D Y A8 s AE
9 22 U] A BA=HH obJect—l Ul*ﬂ T2 A
£ 9] 3t micro focus X-ray tube 714 2] 7} 2 349 micro CT 7] &
2128 HHE da7E e FAIT o3 Ve A2
image processing 7]14:2] Wgo] W0} AEA % softwareS} HE
A AR A58 45 T oA o 54712 ol

ol YA W AN 712 HAH L 22 AT L7

lm

a=2 . micro CT g4



A2 glo0, 7129 MR P4 758 FHRY image
inensifier2i T ZH2HE S gl FA0I AT YA B
& A2 01§32 5l BAPA L 27) Charge Coupled Device
1 CMOS 9] GAAAE o] §3H i3 BB (ot pnel)
Hoz ke 4 U

2. CCD/CMOSE 0S8t H#t 4|

CCD/CMOS 9] 7% radiatione] th3t damageol] oF3t Ao =2 ¢
A Aok B3 B7HAAS WAk g4 FEE A AV A A
32 Wdlstedl 7143 o3& 22 18 phosphor screeno] it
crystal scintillatorg 0] &3] HAAE 7HAFo 2 AR ¥
A8 E Y53t uheha HA S AR st YR
o W G &o] tha Bl ROE BuHT o, 4E
Sk Al 2dd aet 7]51et A ¢l F el vEdE R
2 &2 A gtk E3 image sensorE A& = Y 2719 34
2 Ql3to] YAFE focusing E= scanning AL o2 9] cell &
tilingHe W41 & o] §-3te] 4 R E ¢

2.1 CCD(CMOS)/Lens System

A vt F AL Bob B u|A] 2 & F43E7] 43 o€
= g B3 ¥4 o 2 743 optic system®]) The} micro-order®]
structure image ¥ E| large area imageZ HEE £ ¢l wh4]oltk A
H2Ql YA A 28 objectS Tt WA & phosphorE ©]-&
stof 7HA o 2 Mt B lensS 0] -85k} FAE focusing Sk
o g Hrle] Af W2 HE AL Q5] object2 B2 49
radiationo] ZA}E ook Bte}. E T lens systemol A E7}u]aHA &
R8s 4= Haberration) 2 Q18] /49| I+EA}(image distortion)
of Lbebd 4 It ol it A TRARS: u] A 2 Aspheric Lens)
E o] §3ozN i 2 pE oy FFHOE FEA A
A o2l gt T HHE] AL S e AL RIFHY
2o, A=g o] &5k WA 71518 A ¢l HFL2 F2 image
processing. 2 & 2] 51 9]tk

CCD

Phosphor screen

33 3. CCD/Lens System.

Fiberoptic
Tapers

CCDs

23 4. CCD/fiber—optic System.

2.2 CCD(CMOS)/Fiber-Optic System

CCD(CMOS) sensor®] A2 27]9] FAZ QU3te] 2eke W4
© & A] object 27} 9] crystal scintillator plateo]] optic fiber thih-& 2
§ate] Z240) image cellol A4 JE S AL e H4lojr}. o] g
3 system2 A& I A 7L A RE 4 AV S TR
2 H3she B A ebd = Q1% bluring effectE Y 4= 91
o= AL 7Y, ek Tz dAS FEdeY F2
o] ¢ E| 31 Ut} o] & A o = 8L 1L, optic fiber THIFf A A
G E 71 9] 3 2 20| (path)of whe} sensitivity Xk} 7} cha
At Ao 1 E T girt

3. Flat panel 44l

Flat panel W4} ZhA o) WAL ¥ ALA 7] 42 22 71 3
Eyh3 9l 7]golth ol display A 2 AL F¢ a-SiH TFT
LCD 7}&-& detectorol] Z-E-AI71 R 24 92| 219900
2E 29 477 Ao ek e AT 94 BA
9} 329 imageE $J3t CT detector2 &-g0| @ ZFo|c}. Flat
panel& 0]-&3h HHA|ofl = HIALA & YA S 2 e A Y
Aolo whet 2 A 7HE A AT PP o R s 2 9
on FZojle 7YY T 2 al e S AE3L Hybrid ¢
Ao] FpatE] 2 glc}. Flat panel ¥4 9] G433 T2 image
receptor$} data readout device 2 LHg 4> 91Tk Image receptor®] 73 -$-
HhAbA 74 o] vlE 8 W7 H AT E AAtefof 817] W2l &
& o R} e A-&(high conversion efficiency)d} W2 Z5} A4
o} 2] (low work function) & 7}A| = 88 & o|-&-3tefof $t}. Data
readout device'= Z+ St ujol A A7) A A E ARst 3
&3t Q8L 3, o] & YA = F2 fill factor, ¥ SNR,
& A938 F3uE gAY S| L@ ojok i

3.1 Indirect Conversion System

7+ 814HA] system phosphorfsilicon photo diode/TFTZ 4
Hct. o§7]A] phosphors YAE & HAMA-E 7HAIFALE HE
A7) 9EE ote], EF2 F2 Csl(Cesium lodide)7} 0] 851

HIHRMERAN 9153 M52 (20024 59) ]



X-rays

Y ¥ ¥ ¥
' Phosphor
N0 1

T
i [ )
" factor

22 5, Indirect System.

1% 6. Signal profile,

Qth vhAbA o] 7}A| o & WEHEH PIN L2 2] photo dioded]| 2]
8 A714 Az 2 HEE, TF(switching device)ol] &J 3] 2} pixel
o] &A1 © 2 readout Tk PYHB WA O] H e FRZEEE
(Detective Quantum Efficiency)o] $-3t A28 B E| 1 ¢lod
Zuralof wa) AfH o2 W2 A7FHYLZ system] 2
Aol 58tk HrtE Rl g, FRA R 22 il
factore]] )& GAAZE ool WA o] A1 EF} phosphor
o 2l&t blurring effect® <15+ point source] signal profile-& T}
Ho|A AHE J2)u), 27} 2 0 2 image sharpness7} Bo] A &= A
oz waET 9L

3.2 Direct Conversion System

2] A #3894 system2 X-ray photo conductor/storage
capacitor/TFT 2 LA ©th. X-ray photo conductors QA= X-ray
Z 7HAto 2 Hdlsted Z 25l WA B 2] XayE A
712 el A5 2 dl 2 HEjte) whehA] &2 sensitivity 9} -2 =4
A (dark curent) & 7HATh A FHEAof) o) &= AR
a-Se, CdTe, CdZnTe, Pbl,, Hgl, 5°] $lom, ¥ work function}
£2 energy conversion efficiencyE 7t & ERE dA7ZFo|th
Photo conductorof] A W 2g A714 45 & Q7bsE A3 ot
0]%=3}¢] storage capacitore]] 273%™ switching device Q] TFTol] &
3 Z pixelo} 212 0.2 readoutFTh 2 Y HELA] 2 QA7HE A
Aol ma} JAF N7} o] BBER o]2HOE YT H Y
resolution 712 4> Qeh= A o] gleh. whakA signal profile A
33t edge 2 18} 1, detector TRAH) 7HA WA 7} B 2 o &4

EJ 7o gag e an g 59

: TFT

fill factor

a2 7. Direct System.

1@ 8, Signal Profile,

X-rays
Y ¥ v v
Phosphor

TFT

fill factor

33 9. Hybrid System,

Bl fctor & 718 4= Gk 0] ek TG ABAEL 9
&2 A7HI(~4 K)ol AN olof @ EAH 2 A

[e]
9

T

3.3 Hybrid Conversion System

71 3o A7 HT 9l HAbA HE A Ve R 1Y
27 Wghy4l& T3t Hybrid B4} 9] WA W8 7] &0] Qlch
Hybrid system-Z phosphor/photo receptor/switching device 2 7418
t}. objectS E et HAMA LS phosphorS S331H A 7HAI o2
B3HEl 3, 7FA 32 thA] photo receptore]] 23 7] A AZ 2 H
BE]| o] 0] 2-& switching device & 0|88} readout 3h= A& 7]
F22 3k Qlek ol TxE T FAA or|HU" ¥
£ fill factor, AT M FAHAD H2 A7PAG S EASE
# 2% 2.02 7)) =, phosphore]l o)) HEHE 7}4| 3 #yto}
Y2} phosphorE E2}5t 1ty 2] WA photoreceptor7t 21 A



714 4152 Waksl= F 7FA mechanismE 540l o8& ¢ 9
oM 871 AeR V=T Qlch wtetA] w2 HEE S, &
& SNRE 7[H g = 9lom Zughys B ddes He
217} ¢t 0 2 readout circuitZ 44 A control T = Qlrh= A o]

71 E & 7l eol

%A ATE o} ALY WG YA WZHSFSMIPZ
otehel Tgof Lierpgic T4 & 4 Qo] A HRBHA

detector2] imaging performance7} 7}3F $-4=3}ct.

Indirect Conversion
Detectors
08

Indirect Conversion

06 Detectors

04

02

Modulation Transfer Function

0 1 2 3
Spatial frequencylmm )

O3 10, 2 System2| MTF.

A o BFARA #8414 = high resolution®} high sensitivity S 8.
23t 9o, HAJT imaging 7|4, 1A F2E 32HHoR A
F4ste HEsted goldt 7led asta gk

ghAbA 3 ALA Vg2 A0S g4l nlATR T2
AEE U2 2+F Ao o] 27| 747] ofg] Zofel A o
SEE M4 )& F stutolth B3] G4 AR = AR, A7 AlA
71e& Betshs 714 Yok Bof2 4 FHA7L 22 7148
g2l A glck 58] Fu 9] B¢ TFT panel # 25 display 2] A
Z71e +29 W E A A HEALA 7] 4] Flat panel
aozel 4 gol $2ia 2 Qrn g 4 Yot

o2
Mo
e

i

[1] A. Jahnke and R. Matz. “Signal formation and decay In CdTe
X-ray detectors under intense irradiation”, Med. Phys. Jan.
1999.

[21 A. Xiang, W. Wohlmuth, and P. Fay, “Modeling of ingas msm
photodetector for circuit-level simulation”, M. S. Thesis, U.
[llinois.

[3] C. Haugen, S. O. Kasap, and J. Rowlands. “Charge transport
and electron-hole-pair creation energy In stabilized a-Se X-ray
photodetectors”. Vol. 32, p. 200, 1999.

[4]C. E. Floyd, Jr. H. G. Chotas, and C. E. Ravin. "Evalution of a
selenium based digital chest radiography system”, SPIE
Physics of Medical Imaging, Vol. 2163, p. 110, 1994.

[5] Denny L. Lee, L. K. Chung, Brian Rodricks, and Gregory
Fpowell. “Improved imaging performance of a 14 X 17-inch
direct radiography system using Se/TFT detector”. SPIE
Medical Imaging, Vol. 3336, p. 14, 1998.

[6]D. L. Lee, L. K. Cheung, and L. S. Jeromin, "A new digital
detector for projection radiology”, SPIE, Vol. 2432, p. 237,
1995.

[7] Fang-Fang Yin, M. C. Schell, and Philip Rubin, "The
input/output characteristics of a matrix ion-chamber electronic
portal imaging device”, Med. Phys. Sept. 1994.

[8] G. Pang, W. Zhao, and J. A. Rowlands. “Digital radiology
using active matrix readout of amorphous selenium:
geometrical and effective fill factors”, Med. Phys. Oct. 1993.

[91]. F. Veenland and J. L. Grashuis, “Texture analysis in
radiographs: the influence of modulation transfer function and

noise on the discriminative ability of texture features”, Med.
Phys. June. 1998.

y |
Mgy ‘
|
o HH L
19788 GET] S2Stt 0[St}
1980  FETH CHstH S2|stat ofslAAL
-1988  FETH CHSHH S2|Sia} ofsiEfAL
S E
19918 - QAUHIch 2 ESStnt na
1995 — 3 CHRrISYNSetE mI0IA

wuARAmagan A153 85320024 59) [



