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Photon counting detector (PCD) technology represents a paradigm shift in computed tomography (CT), redefining the quantitative
capabilities of hybrid nuclear medicine imaging. By directly counting X-ray photons and eliminating electronic noise through energy
discrimination, PCD enables ultra-high resolution imaging while mitigating partial volume effects. Its intrinsic spectral capabilities
improve attenuation correction in PET, reducing CT-to-attenuation conversion errors and enhancing the reliability of standardized
uptake values (SUV). Furthermore, K-edge discrimination allows simultaneous and independent visualization of tracers and contrast
agents, opening a pathway toward truly multi-parametric imaging. Collectively, PCD-driven hybrid imaging moves beyond visual
interpretation toward data-centric diagnostics, positioning itself as a cornerstone technology for next-generation precision medicine.
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A A% F8 YAPAS = FHA WS D=2 (Positron Emission Tomography. PET) 83 A |28e] 34 A4 A] 7HF
Aol HELE Fd3sitl. ©o]= CT number(Hounsfield Unit, HU)S] A7Fek Al W3 Q35 &9 XF AHAFHASF
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1. MLSIEREEY J|se| HH

HA2kebd52 9 (Computed Tomography, CT)S 19721
Godfrey Hounsfieldol 2J3flol] 4t = o], HARA 2Jg}
okl 71 71e2] JEE o& &k 5 shielthl]. 271
CTdHl= @ 7E7] CT(Single Detector CT, SDCT)OA]
O% AZE7] CT(Multi Detector Computed Tomography,
MDCTYE AA, Al 2HEH CT(Spectral Imaging CT,
SICT)¢} 34} A4~ 7Z7] CT(Photon Counting Detector,
PCD)E ©|&3 CT 7I&2 LXIATH24].
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1.1. 7] Aldist @ A&7] CT(Generation 1, 2)

Z7] 1, 24It] CT Al SDCT AAE 7|Rke = 319
o, 1A 5 A W(Pencil beam) WS o]-8-3}<]
13] 3| & she] TdankS g53irlel] AL Al o] &
aFg By g Aol A7 AUt o] 24 CT=
W Hl(Fan beam)?} Uz HE7|E =Y HAF AIRES &
=5 AE 3FHOY, Step and shoot” ¥HlolEhe EALGE

HolH g5 7x= gujsiAle E3ioh

1.2. Y% CcT¢ b5 HE7] CTMDCT)

<¥ H(Slip ring) 71E9] $&2 4 olsd X A
= B2 A3Ysk= Y& CT(Helical/Spiral CT) AthE
Aom, o5 T3 ALH HlolH F50] 7Fssizitt. 53
HE7] wide] ¥ H=E7IolA tis vilE HE7](Multi row
detector, MRD)E A& 231 Askdow Hrpka qict
[6]. ol& ¢ W9l FHo= o TS Al 531 5
WA P =(Isotropic resolution)S EHE3IM, AdHoz
7} (axial BERE ofUE} A (sagittal), ©]7FH (coronal)]
TE o 793 TS SHale] dia Qe 7l
IIPIE 33 9733} thFH (Multi planar Reconstruction)

Ade] ZFssiR

1.3. Dual energy 2 Spectral CT: 9UA] &3j52] &3
CT 7|&e &8 aiehs] 72 s do] B2 1

% B4 542 9] 913 B4 BT 99 Wiy

B Als= AZE71(PCD) 71WF CT/PET 3 A 94 A3} o34 oA - @85 - vhds - 5144

7kal ot olejgt Z~HER ARE A7) EiMe A= o
E F 7N oo duyRA 2~HER dolelrl LasiH, A
Dol A EEE= dHEZQ] WS Z Dual soure 2,
Rapid kVp switching ¥}, 12]3l Detector based 2] 5
o] Jd] &&= SIrh7.8].

1.3.1. Dual source system

Az o2 #AUB0 kVp, 140 kVpyS AMESh= F 7 X
A AE7P7F 900 AE= viR|ste] FAl] 3)sh H]o]
HE g53te ol olggh sl=so] A= w9 9
gAY VTS SHEt] A 2 wMEA FEols
715 s dslsletl st =5k F oluA] e
Zte] 2~HEq] Fl5(spectral separation)©] $51] &
28kl FEshe wEo] Hold ZoE ot whar k.

1.3.2. Rapid kVp Switching system

9 X ATA w2 A7l aAJ} AHJe . w=
Al WAAZIH, B HolBHE g5k WAolt. duA] 9
A 7ok Aleolg 7o g 4 2t /bl 9 AE
715 AREEel wet 9 7F A3 (Registration) 277} 3T
o= A Al Hedol| AR S 7EAANE AHEY F
Holl & YA Eallse] Algto] EAeh XH# TubeZt
2YJek= H Y (kilovolt peak, kVpys 21402 X8k}
7] 93l s WA7IeF AE7e] =2 ARE SHA3T Ho]
B A $271 8FEE 73] Aloke] AUk
1.3.3. Dual layer Detector

AE7] AAE 3 F F(Layer) 122 A Wao g
&b 32 AouA] BAE, st 32 1A BAE
QAT olefgt F& Yol Hre] 21 A
ALfA A UAIE SAll SR = o= A%
AgX &8s it & =
Jo] e 71E CTolx] 1 = gi9ld &
27 E4S AR 5T 7 IA o
o] sjriql HES o]ERL. 53] ouix] 7+
7lRko g 22 F&](material decomposition)
= 54 s d9¥om FE3AY AlASk 2ol 7k
AH=], EFS] o2 Q= A% (lodine Map)S F3l =
FAe] HEE HFHoR AIZslele] T4 @ xS
AdalA Wrie 4 s BRE oz}, HAHS (Pulmonary
Embolism) $4}2] ¥ #5F(Perfusion) 2 & ulo}sl=
. 8891

Q=7 AXM AE EY(Urinary Stone Characterization)
AAAME 71E CTAlA AR 240 AT oRT 84k 4
(Uric acid stone)?} H1QA4F A(@E4 5)S vlIZGE HHo
2 8 F o], BI83t B & gl dE A=
7Fs ARE AT = = EAE ATE 4
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iR e 2 | 7P Hlxed %9 (Virtual Non Contrastye 4
TEojHoR 90t AETE AAS g4 Fof A A
AHPre Contrast scan) FFs F=T F Qo] FAP} we
AP DRSS GY1FoR 2o AL BEHA] =Y
ATHI10]. 7 & oA GAF(Virtual Monoenergetic
Image)y> H2e we} 54 oA (keV)S Hdezoz
= & ok AoUA] F keV(40~50 keVeld 29 &
HE Sislste vlA 3 WS 2o, addA] JY
keV(140~200 keV)llX= 55 J8E(Metal artifact)l] ©Jgh
s Ao EN Gl 7= 5 Sxle] B wEo
&3 11].

1.4. ZA 33X} A4 AE7](Photon-counting Detector)

FHolle 71E ovA T AE71E wiAlste] pCD 7]t
CT7} A 712 FE1 Qi) o= CT G4e] F3A
I 3t WFEE FATIE MES 7R B7HEH, PCD
718k CTE= o8}t nle} Agtst §9 9/ A28 (Fusion
Imaging System, FI System)2Z 1 J9& sl A
283E 913 713 o] o] FoR|aL ITH12]. PCD 7]
ul CTo] 93 7119} FI System®] 9447 2joje BEo)
Al O A8 =9kt gt

B 7%= A PCDZINE CT 2 PET €8 Al=¥l9] 7]
S} A FAE B8 Slel theat 22 7]
2} £ ES FsiaL olE Sl P FelMY
& 7Fe A S sd HAE nFdshe Bls 5E o
2 gt} o]E 93te] 20261 295 7]FSE PubMed,
Google Scholar, Scopus, IEEE Xplore 5 =] H|o]EJu]o]2
o} RISS, KISS & =] gk& dHoJEu|o]=E E83l &3
aZS Tt M 719=s @A Al 3571 (Photon-
Counting Detector)’, ‘PCD-CT’, ‘PET/CT SZHPETCT fusion)’,
Sl olg G 5 2SIl AHsgon, T1eA
A& FHsr] 98] AT 109(2016~20264) o) H3EE
s W B =ES SAHoR AgaiAT. 53] PCDe)
sk=dlold Al PETHS] E¢]4 SF d2E e A7
£ 7 Basigon, FAlsle) BRigel s 71ed 2
A7F RS9 Ame AlRfste] 249 Ads wolaAt st
Act.
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1. RIMICH 22X A= Z4ZE7](Photon counting Detector.
PCD)
L1. PCD €33 Tz} 54

71 CT 4338A(Scintillator) 718t HE71= 71=2lE -S4
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Direction of light

Secondary

— electron

Electron
multiplier

(Dynodes)

[~ Anode
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Fig. 1. (Color online) Electron multiplier (Dynodes).

du}o] = (gadolinium oxysulfide, GOS)¢} & &4 &
she 7 WSk Ao ApEshks deloltt Iy g W
218 QAHE BAPL 7R SR HBkE 3 o]E Hriole
T B3l A7) 2ls= wdkshke 913 725 7IItHFig.
1]. A3+ oA "wlo] BXKLight scatteringye =] <3l
AZ7] A (pixel) Aleloll =214 2 (Septa)e] B3P,
© & A% 9HES ARAA 71818 A& (geometric
efficiencyys Boleg]e <lo] Ht}. B3t 7|E AdAle 9
AR BAL] URAIE FAsl] S8k Ao R Aldst of
U] B85S Fdsk=d SIS 71X ol ¥kl PCD=
7l=F "Fglo]=(cadmium telluride, CdTe) B 7F=H
ol "Fo]=(cadmium zinc telluride, CZT)?} 22 W=
A EEE ol 8siH, A BAE 3 wgk 3y glo] AF
7] Alsg vt A5 WHEH(Direct conversion) H2jo]t)
[13]. B2} dAREE oAl O Fas) = Hrd At
Fgoll o) WAL JF *(electron hole pairyS AAJ=AL,
QA QI7FE A7l wi o]Ee] o|EeaA AR Al
5 THEo] Uled], AW Wk ik BAKY oy
of niglsl=E JiE gk AGEETt ofeg} oluA] ARE
Al 58 & ok 71E ARA A g 1 g
ZH(light spreadys 2}7] 918 E2)2] A (septa)ys REEA] A
X&tedol Btk WA PCDE 712 A3 WHalolA Qe e
24 Auo] 4o AU Hasksl g4 2718 TS v
ASHA AAIE 4= et o= 71E MDCTel| vls) &dE &
7t WEEE ATt wA B, vA & 2 2 AR
2o} 2 aEPIErt aEe Y Yl e
=g Foledl 7|osho14].
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-132- BA A4 AZE71(PCD) 7R CT/PET €% A2 94 Ao 44 oA - 8= - s - 584

Table 1. Technical comparison.

Category

Energy-Integrating Detector (EID)

Photon-Counting Detector (PCD)

Conversion

Noise Handling
Energy Information

Indirect (X-ray — Light — Electric)

Pixel Requires Reflective Septa

Integrates Noise with signal
Single Integrated Value

Direct (X-ray — Electric)
Septa-free
Electronic Noise Rejection
Multi-energy Binning / Spectral Data

I Energy Integrating Detector(EID) |

Y.V V.

v
| Photodiode '

vy ¥ ¥

I Photon Counting Detector(PCD) |

CdTe/ CZT(semiconductor)

Photon Counting
& Energy Binning

Fig. 2. (Color online) Comparison of CT detectors.

SHA, 71E9] AREA 7N HEV e AR BAR AuR]|
£ A&t AsE A AR B} Al A
Fe-s ] HEske A7 ok v, PCDE i
BAL] oURA] BRE A3 wigkele WA o= AR A
g A gk (thresholdyS 715502 AoUA] <] A} &
NS deF oz st = Qo). o]k ofjufA]

A9 AF 548 2288 AodyA] F-S wiAIge

A 2% o) 4] (signal to noise ratio, SNRYS A
719, 53] AT 2T G FAS HFFeE /A
g Utk Aol PSR vig- F YE 7RIt o=
AR o] =& Aof St WiEAR] 4 AP Ha
gk SjellA] AR FARS HaslslaA] Xidel] dagh
174 s g53k ol F83) oS AT HTable 1].
PCDY] 7FF & 542 @Y =S (single exposure)lX= 2}
XA BA] UAIE S48 olF o7 Y oyA] 73t
(energy bins) 2 wF3lal Al = Urhe oltt. o]k
548 Hre] oF duyA I5& A 53 sk=dlo] §l
ol BE ZHAPIA 2HEY H|o|H(spectral data)s 5
7FsEHAl St Fig. 2].

53] PCDE= 978 dlyA] LallsS 7Ivke s 54 i
9] IH%F K-5FH(K-edge)> AU 78S F o] &
Zo] Eo]& Jd3k(material specific imaging)’} 7Fs3}tt.
ol duA] 7 B} AlTE T AR e B
of SAS welsial Al o ASE orlske ZloE o]
g3t EA4 80t JlEEhE T TR 29A1Y M9 A
% 7FssH Bl 3% M= o2 K559 2 855
ZGAIE Tl Z83t 24, VS FESHE v 2%
o ze] wdo] 7hs3lth15,16], [Fig. 3]

Hﬂﬁﬂ(l?oﬁﬂlﬁ
T
>,
»

i

X -ray

Photon Counting Detector

Iodine Map
Fig. 3. (Color online) Energy binning.

Bone Removal

2. sHo|s} AM A|AE (Nuclear Medicine Imaging systems)

2.1. BAFAPTEAE(Single Photon Emission Computed
Tomography, SPECT)

W= o5 £ (Emission Tomography) 1A 2]F-ollx vt
ARS TS o] o), QIA] Uiel WEEE W
AMAE SR st AAPEC It 1% 9 oA
7 (Single photoye WEShe WA 2194 (Radioisotope)
£ o83l AQloM AE T HAFEHE o83t WS Al
TAske Wlo] v 3} W= & #%(Single Photon
Emission Computed Tomography, SPECT) %3’ A]2=&lo|t},
SPECTE 5 @<= "HE7] S8l QIAlY =915 3dstH
Hupdo] QIAIE Tt 2 o] WRlolA] s Aar o

£ ooz ATslel B 9 QRet) SPECT 94
o A% 7P Be ZwolA Zweict bsd F He 3
Aoz WE e Jeohm 54 199 F9Uk PEE
£ AP FA 5 ok, R Fe A=E o) BE
PIE ) A FRF 2719 AES Q) ofPn HFE

S U Bol XA Rt ofle} A AT AR
Ui e2f dele dilol ot B3 Al WH=E vt
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A Z AZ79} o7 QrlEE ZupAnkS Heldoz 4

3] g8l €A FA go 2 ¥ ZFEv|E (Collimator)S At
£3p7)0 thiEe] Zmpale xptE] o] 2% (Sensitivity)7}F 7
% storm 584 4tek(Scattering) 22 Q15| ALgk Hs)
off olH=-S ZA Hrh17,18].

2.2. AR P& I5EY(Positron Emission Tomography,
PET)

SNo)s} At A|2Elel PET At Al2EllS- AFAZ}(positron)
E WEshe MM S9EAE ol8ske 9 Awlolnt
PET “gHlo= BEd At F0 xxjeh At 41
(Annihilation)& W], Mz Wkj Wekoz WEEE= F 79
511 keV ZrPAS FAlo AHE3H= SAAIS(Coincidence
detection) AlZ=glo] o7 QT HTHFig. 4]. SPECTHT}
A=} It wohe ﬂ@ | AARE, A Ao A A
sl= 7oK (Attenuation) FFO =2 18) et Ak 4]
3= SBiME CT 7IWe] ZheF HAJo] wajx ool it
[Table 1I]. ©]48 SPECT$} PETS Zb7] vk E84 A<k
GHE g Zehs ¢kl qlon, ol ZWH AY=E Aslst
£ Q89lo] "t 2 =Y PCD 71& CT HENA §
=3 gl ~HEY golEE E3 ]E]U]— 3)oja}ka] =+

S o E Ao =M, F Y S Sdistst
IS TR 7 AS BoITH19].

i

ol

o_l

r1r o

P—>n+e+v

511KeV r-ray

‘ B decay

180°/

positron annihilation

Fig. 4. (Color online) Positron decay process and detection.

Table II. Comparison of SPECT and PET.

N
e N‘ positron emitting nucleus
4

Gamma ray
detector

511KeV r-ray

-133 -

3. & AL Al2H

3.1. PET/CT, SPECT/CT

A B4} G4 28k (Molecular Tmaging)2] S521 SPECT
9} PETS W= E(Nanomolar) T o] m|ak HIAMA] ook
(Radiopharmaceuticals) X5 AlZ8e 4+ e 17= 9
o5} g Alzglolt), o] AHIEL Ao g QI FsHH
W} Yeh ] A, AR olld dlleke 27] oiab |
sh, 4 B, 84 2% T B A ARE A4S
sl Aeslshe AHLS 7R ok

HHE CTE <73 37t 3= (Spatial Resolution)S H}&+
o7 A7) g WY F7], B, I 22Fe] AE 2
U]H (mm) &9 o3t FEslA BARGHY. 53] =223

234 7re] &2 YZ%(ContrastyS Al-F3le] HHe] s

51]';—1 AAE W] qreke d HAs) Hof ok A9H
S2 ol F A AHI9] FI Systeme 7154 AR} FE)
a7 YR EAo] ABdozn WMl x| yald E
d& oS AgsHl B7HE o+ AtHTable 1] FI System®l]
A CTe Tedt siery] g Ales "ol F 714 34
oghs St AR, CT 992> PET ¥ SPECT 933
o] A3 (registration)yS Fall ] FLgt afHEE AXE
A= o) Z]odsith &4, CT 718t 7k B2 (Attenuation
Correction, ACYS A9 AU 7k ARE HASIS Vs

E
=
dre) B RS st BEA GRS Bi0]

Category SPECT

PET

Radioisotope
Detection Method
Main Advantage
Primary Challenge

Gamma emitters (*"Tc, '*I)
Mechanical Collimation
Multi-isotope imaging, Lower cost
Low sensitivity, Severe scatter

Positron emitters '*F, ®*Ga
Electronic Coincidence Detection
High sensitivity, Superior quantification
Attenuation in deep tissues
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Table I11. Comparison of physical challenges and PCD solutions.

BA A4 A= 7)(PCD) 718k CT/PET &8 A2 G4 d413 ¢

A A - Bg5 - HAE - T34

Physical Challenge

EID Limitations

PCD-based Hybrid System Solution

Attenuation Correction
SUV of Micro-lesions
Isotope Interference
Scatter Impact

p-map errors (mean weighting)
Signal dilution PVE
Spectral crosstalk (overlapping peaks)
Contrast loss from miscounted scatters

Z _eff based p-value calculation
Ultra-high-res prior recovery
Multi-energy Binning
Low-energy Thresholding

32. AYE J85F FZ(Anatomical Reference &
Localization)

PET9} SPECTE= i} &4 Bl &2} 2] ¥ists s
b =2 AEE 7RAARE, Ao B2 I sPIER
Qe WHe] g3t XS k= F48k(localization)ol]
SHAIZE ATt o]t SHAIE Hekslr] sl CcT= me} &
7] 59 3§38k A% (Landmark)E AE3HH, 7| G4
Z3H(RegistrationyS> F3 tiA} &4 Z71 Y= F&
et Fxo} AAIG F UESE St ol B3l B
Hel 9z ¥ FEEr) RdE el Alzldo]l A4
7k

¢ o

3.3. 742F B2 EF(Attenuation Correction)

glojal o] 7Y 2 £ Algke AU 4AlFelA H
H fpdo] A9 HE7o Edsle #AA ZA g’k
HAY bgEo] AART kst Aez2 SAEE e
(attenuation) F/doltt. o]efgt S 53] A A7)0l
Ak 45 HAT7LE fdele] Fde] = 2 FF
LFE gt FISN CTe 229 WY 3 3
Llashs 7u oF | (attenuation mapys I, o] WAL

FoF A4S BA k=T &89t o] IFoA CT 1<

ﬁl—r(Hounsﬁeld unit, HU)= A7eFA|<(linear attenuation
coefficient)= W¥H=|o] PET % SPECT 3 A7+l 28
=M, o]ygk CT 7N AC 2 <8k 3 7S 9o 4
Aol Aukx HIeE AXsH= _1/]&:' B.:.i g3t} E3)
PETOIN Wwe] tirl SHEE 1} #= A3 AT
(standardized uptake value, SUV)2] /\]ﬂ S gHel=
Deroln], R ofjeh A= WE W R A% HA0)
}\1 =03 Oﬂal—i =2 ].1;].[2]

£ =aofae v °ﬂﬂ7\] B HE o] Ad 71E
CTY] 3AIE 123k, PCD 7|5t €T ts ~HEY 24
sgo] FI SystemollA 78 FAIQ] 7ok 9 4k HAo] A
U 3Rl ofufdt 7|HE & 4 RS =3} st
olz}, PCD7]8F CT FI System ©<=3F siiehd Hzx=
Hol 2 dit ARE Ko AgHoz Jrist & 9le
@ E7EA 7R E PE 999 B Tss
2} gt

I~

oL
B L

u§>{
J

Y
Elo

2

P

4. PCD 7|4t 8 A|AHQ| A[L{X|(Synergistic effects)

4.1. ACS| =443}

PET %/de] A#4 =32 SUVE CT HloJEIE 7Hte =z

AC Aol &Gt SUVY 0R/E T2 AC EYAA
7118k B2 PETY] 7% CT 94e HUE AHE3}o]
511 keV ollYA] Bx1e] 7Heks B3] sl A 7k Al
(W2 HEs= o] IS HU to LAC(Linear Attenuation
Coefficient) ¥H3to]2} 3t}

71E EIDE U4 B9 S 2Ed B
MeE ARSEE U R B m 54e 9
A3 WA 2she WAk ek W peDE AE

Ak o A|E 7P (Energy binning)Z
APHE ((Effective Atomic Number, Z-effyS 3314 4k
=8 4 ot o] 53| HU-to-p W3 7|E "R
=213 Y=t dENon, ol Ay oR 4F HH
of tigk suv Sk AEes et 7€ EID 7
H CTE Qs W, Ao} $3&E 5 35 E2 FHA
AzFel vl 78k (Beam hardening) E/3-S AYAIZIH, o]=
2 AZ(n map)e] SfFOE oJolx] HWRlo] opdd®
SUVZE =4 2A- == 71 R4 (False Positive)?] 9210]
Hoh. PCD7IEF CTE 578 AUA] 9 Bk He3]
o2 Agste 7P dAE G (Virtual Monoenergetic
Imaging)S AJFETOZH T4 AFTES F7|Foz AA|gH
ot ole #4 YEUE JF F9Y TY A =S
At Bt 7 AT k= 23 AUAE AT
TH22].

4.2. PET/PCD7]E} CT: 35834 a3 Y L I o
Z= s
PET 3] AH =S Asiele 2 224 a9l

P= Y2 82 a3} (Partial Volume Effect, PVE)®]T}.
!

of
off

ol WHle] A} BETle] B3 Balsnd 4L o, 1
Re) 2157 9 A xAe] A5} EQE0] AAnTt
SUVZE Wl 245 @ake onlgid. S5 sle ma 2

Aot fxd Hojeh o] A7Ph Ak WA o
SUVe] sagzhe 9] SEAE 29 4 floh PCD
7l CTe 71 ARgAl 7IRE A&719) 29 7271 glof 3
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H7)1Z 0.1402 mm T A3 = e Zasipd
PsS BBkl gtk o]3g PCD 719 CTollA g53t
J9g 7= JEE PET 94 A4 Sarg]sy AR BE
(Prior information)% THYE-O 24, tlx| WH] ek 74
AE WE3] FAslar PVES] oJgh 2ls &4S EejFo=s
BT = ot ol Bl AA dake] 2% Zas
SUV &7o] 7FssitH23].

T3, PCDE St=Slo] F<FollA] ol|A] ARk (Energy
thresholding) 275 33l 3|2 UlFollA sk A4 Fs
(Electronic noiseyS Y& oz zdsie] PET /g2 w74
55 AAS] FAAA, ARH o WAR wig Tt tixs
(Target to background ratio)s 71402 AL} o]=
u|Agk oF Z2A9] 7] WHEES #olal Y] dRIEE =

Hslele 7 715S AlTgth24].

Mo

2

4.3. PCD 718t CT: E€1F wevlg HF}E 53 AF
A g T4

PET /ds}e] A2 QA uiiolx WEd ad BEAL
AGI keV 7P B)yS AS3E] WA QJokEe] 1A
A& JF4 shk= Aot 2ey o] A Arpde
28 Easiy F5E AU 2ks]o] 4)Z1e dlofy oS A
Al €t 718 cTF T2 A 249] g dx JE(HU)
TS AFdod, PCD 7IHE CT= A+ DX (Electron
Density)2} Z-eff 2h= E2]%] SenEE Aoz PET
el AS FESIE pCDE YA BALY] URE &
keV @219 wAMIEE ofA] Wl(Energy Bin) o2 AliEs}sted
AT F e Y oS Adoh o]t oA A=
A A 542 AdeA e At A AA 2159}
EFog Bes) HogXn PET 94 w7 -5 dA
3] Wil gz s Siskeitt

53], PCD 7[Rt CTV} AFEshe AL Wxo) Z-eff 3h
PET G4 Al7Ade] aAlel AC Yag]E&e] AU A4
o= iyt ol & AH 4 BdE gdyjsl]
7 wdlge] HYEE B ASXH FFo2 AR
AnHo s JgI A td AsE P8 TR EA,
AR Huow dfar Qe Zuskde] suv HolHE gu
} = A FoH25], [Table 1V].

ok

Table IV. Comparison of K-edge: lodine vs Gadolinium.
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5. A R84 A TITH S

5.1. WIEY 433 JAd

PCD 7|9+ CT/PET & A1=89 34 7= 71 o
Uz 598 AE71(EID)Y] IS 53 wslPd= G
oA Sthsketh. W 2318} xdellA PCD CTE 7)
H gz qUAIE A Ao Es dx) mo|2E
Zo= AAsL, wAlg 3]s} W FejollA Wsk= ¥
A &4 (Blooming artifactys F71Ho=z AL 71E
Aol W=, PCD 71 CTE 2= Res 53 &
e ~’E YR AFR F7E v sl #ud

P, o= A3]8} A|4=(Calcium Score) S8 7

ol
oA
X
off

IEE o BUAH PATY 29% I5E ot I
A olie AFH.

5.2. TFC] "4 FHo] B

PETZRS] A3k Xtk 885 Heky oz 3PIAZITE PCD
7k CTY =2 ¥ Hellsoz gxy )Ry AHre}
PETS] trl ARE G 735, + D7IE(mm) &9
HlA| F3d oy A7) Wl wiAl SIE S TS Y
Al 783} (Segmentation)& 4= ATt E3], ZGA 7 &L
o= B4 AE E|(Material Decomposition) 7|52 53l
e 548 B4 = 9o, 275 Ast 4 5 294
ARgo] ARl P SEME gl 9F Xidho]
the o] ot o= &% 3} 79 58S s Y
oF T A AdTE T AoF AlsH

6. 7|=x S ¥ aiZd THN|

6.1. 1A% AN B2 FFH(Pulse pile up) 3

PCD] 7P & =914 A<k NE BAE Agshe ARt
35 (Dead time)2] S| Ao 2 CTY XA =7} vl$-
E2 AYGoA #e AR W AxS A FrdEE HE7]
7 A B2 EelsA Elal F ) oPde] RS shy
o] wAUA] FALE 2218h= B FH (Pulse Pile-up)o] &
A}, ol HolEle] A& A (Linearity)S 3E3laL ou=]
2HAERS ofFAA, A og FIS U 7ok BAL p-map
A Al A ks frdsle] AR Suv AlEES 47t
A AsA7IE T2 Ude] "t ol FH3] Sl v

Category Iodine GadoliniuPhysical Challenge
Atomic Number (Z) 53 64
K-edge Energy ~33.2 keV ~50.2 keV
Clinical Use CT contrast agent MRI contrast agent

Energy Characteristics

Increased attenuation in low-energy range

Increased attenuation in higher-energy range
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Z(ns) THE WSS 2314 ASIC(Application-Specific
Integrated Circuit) A9} BEo] HAZE7]9] a]/\qda o)
BN Egd mHg $x)38l] Bdsls 1AS y_;q ot
#]Z(High count rate correction algorithm) 177} W E
a1 ATH26].

6.2. A8} F-(Charge Sharing)$} K-escape &3}

HAlo] Ayl wel ik B AAPE Hst &
(Charge cloud)e] $133F ofe] Jaz Ealwe AdAst 3
(Charge Sharing) ¥/3%} k=] 24 U] FHad= DA
g XMool I3 Aol FH HEHS K-escape &/do] U]

| s Aske] 8 Yleg A FH). ol sdsh] 9
3 QI gAlo] 2T ArRteE BAste] T Fx} oWl
ER A7k Al 37 EA(Charge Sharing Correction)
37 7zl awst aqEnh27]. 7P AR sk=dle]
A ald Wk i Al 7 AARE Al wd MESAE
T=H3he Aotk 54 gAoA Alsrt A=W *‘Q’“a]
59 Halks A A ik Ak A 7Y, o]
£ spte] oMIER 718l duAt 7 w2 T4 g4
o] E38= Winner-takes-all ®2)S- 283}

Htolle wdeld 7eke] 2 3 (On-chip) 3}

& A7t &) = ok 7]:‘:-/] e A
< AL olate] mAl At &as e &S] ofH
te= AZE o, FEE Al ‘j@% T gAe] s}
X JHs B8t &4 UAE S8R B
(Recovery)FFoEH oUA] Eallss ©]&2 SAXIA]
HAZITH28].

i

il

T
=

ﬁ“
10
o

Kl

i
1>

_—

A

ri

6.3. Holg 35 9 AFH 99 A

PCD 74} CTE 71& EID WHRth 84 w3hsk x4
tlolElE AR ol Ues] A 7t S Ao 1
A2 %31, 7 A G v oA Hl(Energy bins) BRIt
Ags 29 ES doly AEZ} 3/4457] wEoltt ol &
e G AT Al ARt AlREe] tiE: A AAZH, tiE |
ole] 2 & o|g G HE AXHI(PACS) 1zt st
& S 2t ol sidsh] S8l 'Y daEls
2HEY dloJH9] FEAAS AAsl 1Es&=
FESIEAME Al Al GRS E213 HRE &4 Qo] B
ke 71&e] =YEA Aok 53] JAFTA (A 7E2
Edlole] E4 sHIE *JE%MZLE Heksl= i 5

=

ol
-

Holt}, g HAtelA sk SPHAM T
IS FAEE v A (Iterative Reconstruction)

TEe At B é% —.EHQOP— Al HlolE A a8
Ao]

B2} Ale AZ71(PCD) 719k CT/PET §-%: 82 974 43 <

B A - R B - g

. & £

Eaoae 7] 19 CTolA A1kl MDCTE AA,
A CT 719] sfeitils Akl gl PCD 7|9k CTe)
ShEslold] Waklel 1 aH AE nasEch,

PCD 7[&2 7I1E YA 93 A=71EID)ye] 2814 &
AQE A Aol o7 S Aslel A4 Hg £
FAE A% WHE W2 (Direct conversion)Z} oUA] JAIGk
(Energy thresholding) A4S 53l ZRHoz 323}t
E3] o]zi3t sl=9old gAlo] PET/CT ¥ SPECT/CTSH
2E % A AlHlo R FREIS o, 2= 7t
of st Fasje) GUe oA el 2T 24
0 4 o] Fsade SIS,

ol A¥Ho =z Suvel FFH AFTE EEF A}
2] 7_3,/;) ] 12, % SES] o:]/\l—g /;\212‘54__%

PCD 7]‘1«] %’t} P ’\V\Eélo 3] m 2 G

She E7E %01 g2t 7 tir B A EellA
o = Q= AY 9 F (Precision Medicine)2] 34 ZHE
o7 g Y st AR FFo] E Ao= TiEth
Yol PCD 71§k & G A" A (AD 7=
o] A3ks E’C"H 1 RS U P T U Be=E

_‘

Aided Detection, CAD)2] 6—.]’753 %f'ﬂ' st %73_4_ A&7}
= AolH, ol ] Hgwel A

A7z olojd Aot} 53| Als &8st 4 ZH?“‘J LR
o]z A7 daglFo] PCD 7l f71802 {3,
A} AR BERAE WA TES A2k A
o] A X @Ao] 752 ok AE8A o= pCD 7|9t
G 7S AR B35 AlHE dol HolE] 7eke
AP B AlgRe] 3lE AQlela 9lon, k5 A9k
§714 B8e B9l 9 wEE %Y oJmg Ao A
Eahe A Yo RN QB 4T Ao Almart

g

dAtel 2

L

2 I ZIE)S 202695 S 2 FPUEEAR
APeE 73 RISEAIE S A|¢s vlo} F39 A HeilF
4 A LAAA RISE)®] 234U TH2026-RISE-10-014).
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