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(57) Abstract: A PET device, a multilayer crystal PET detector, and an electronic reading module and an electronic reading method
for the multilayer crystal PET detector (100). The multilayer crystal PET detector (100) comprises n layers of discrete scintillation
crystal arrays (11) and n layers of photoelectric converter arrays (12); the discrete scintillation crystal arrays (11) and the photoelectric
converter arrays (12) are arranged at intervals, each layer of photoelectric converter array (12) comprises m photoelectric converters,
each of the photoelectric converters converts an optical signal to obtain an energy signal and a time signal; the time signals of the m
photoelectric converters at each layer are combined together, the energy signals of the m photoelectric converters at each layer are

[ L& 5]



WO 2020/063232 AT || W00 00200000

HREBA: EtZEFBMIRAFNAREESEHR

(Zi®E 1K) (RUIBANG&PARTNERS); T [HJk

HWABMX Y BFH45 KA KIEB R
409'%, Beijing 100061 (CN).

B IBEE FRHEIEYW, ZRkG MRt ExR
{747) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, I, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

outputted separately, but the energy signals of the photoelectric converters between layers are connected and combined in a one-to-one
correspondence, so that the multilayer crystal PET detector has m energy channels and n time channels.

G WE: —MPET® %. £ 2 HAEPETHI 2. £ 2 HKPETHRIM AR (100) F 1 i3 H Wbk & o i3k
5, 2 2 EERPETERNAE (1000 S+EnZ BN SEABES] QD MinZ 0t EHREEY (12,
BEUN R SRS (1D S5 cmBRBES (12) EEHEY, SECHEEHRBEY (12) gfFm
HE A, HAHERBENEESHITHERIMAGREFSANEGEY, SEP MmN LB EREM
NEES AR SEPFPm/MHehaERRNEESE S HEMEE, HERNNAHERBRNWEERS
——XNIEBA I, UM ZE RAPETER A B A mA™ At 518 JE Fn AN 6] IE .



W

10

WO 2020/063232 PCT/CN2019/102536

1
QET‘IL%\ ,)}/’;,f\' QET’T Jzig}i;‘%’f #’—}”5‘4’%}-&}1}1}73/,—&
A AR

BB R R W RAT AR AR IR, B AR K B R R W A g A (PET)
W%, ZEMRPETHEME., ZEALAEPET M ENE Fin kR -+
1;;}{ FI:}—‘; _/5—!‘%\'0

O

HREA
E®F A A% (Positron Emission Computed Tomography, &M #4R
PET) HA A e ARl F KB A MR, 2 F KRmi Ty %¢
AP RATAE R, HATA LR T AU AR AL AR T 248 B AR 35 P A B
LR MR A IR B R AR A B, BRGEFRNEE ﬁj]
?’] MR GEIET B X RS REMES, AN AEHRBZ LAEREST K
HHBHE, ARECERLATFFERRATNREETEARE
(DOE, Depth of Interaction){® &
F R SRR A 60 PET 0 38 A 753 A E AR, A8 E, BH
PER S FMN A, A d TG BRI BB A T A A H\ MR

SHHRA B RERE, R EM7E TRy LT8R RA

AT BAARE S B SR PET 0 8%, HAEA B 1 AR, H P
LM B iR BEFHS, 2 HER S ’i}" 3 A BHAEHRET], 4
B EEMRPETHENE, 5 ALE mJﬁgA#ww%TfW”Wﬂﬂ&
LM RETUERR L EEAZL, 5 EMLAPET BN EHET v AT
TR P A A B A AT MRS R KR, B E TR B E S
ZE &mfﬁvﬁ%%f%*ﬁo&%,%?mﬁ%Tﬁﬂwﬂﬁ%ﬁ
HAEHBREES, KB B dian i HBEREL, X—
FALE LR T HO0 & 8 %:E%H~

Ty



10

30

F
N
«...\) v
\:;L
\\~4

WO 2020/063232 PCT/CN2019/102536
2

X

LR K B — A F o, e A A AR B4 % B K PET 48 3%,

B

¥
n
el
F it

-~
)
)

ﬁﬁ%%%&%%mﬂﬁmﬁ,@mﬁgw@Vi WS Fo n BB
WA IR SRR T TSR B A MR AR R ) S B R R A AR 3 35 1E B ) fa dE
F ARV ESEREI O En NARERE, ﬁfrﬁiﬁ’;%ﬁ%éﬁ AT A
BB T LAFEEFRITH R RARTESPEEES, 5T

<

AHE BB EE S &t —&2, AP ARG E
S ghind, RANMNAEEBRENETES —— M EEESH, WS
ﬁvﬁi%ﬁpmfﬁfh%mﬁﬁéﬁﬁ%n%w@ﬁ?,
ks, BEHQATHBBVREEITAE —EEEn B— L ¢
ik,
ik, n ZAREBREEINFE nXm NMieEE FELH
EBWR, HAMARERB LA ARBRENEEEST —— R EES

2

F UL m AL T af

5 m

ﬂn‘

™

4
b

,Ez

’Jﬁﬁﬂ%fwﬁﬁ@ B —Fre TS, BT EEANSE
dhAR PET M B vk, BAr b e R EHE 7S, MEE TRhdhels
R Ao rt Rl e, AR REER A TR METEE
YRI5, PraAnd il I B TR n DB E R A BT R 5,

HitHe, B ® T3 R 66

n AR KR8, 5 on AN R b

MHE R, Sn AR KSR ——af BEE, IR
n=?‘$fﬁ@%@?ﬂﬂ¢iﬁ%, 5 n AN % - i
s TR A A oK BB R TR AT AN B TR B BTkl
BB T s o6y E’JL B 4E 5 S B R R B M B A E PR
K] dr 2 o PR B DA AG N o 38 ) TR ol LA N 2 AT Rt MR Rk

e N %%E”Aﬁ@ R —FP L D A ALK PET IR0 B 65 &1
Ak, 85
IR S100: Pl 2 & F 3% & B LA, & L, 47 5 B S200; F 4,
b % 5300,

&%S O: ARPEETEMZ-5 FIBT R AT AR E B4, A TZEEm D

=

S

AR EIE LAy BT E R R BT A

R S300: A TE SN B E K], ABRIFBRFTEK



10

WO 2020/063232 PCT/CN2019/102536

0945 R AR T B TR R B &,

Rk b, JE P 3% S300 o, fR X TR b B 4G B 4 %afg,g
TR A i 43 Fem 2 2 EL A B A R AkoP KR TR, sl il b Ea R4
SRR SRR AR, AR A RSB SE N E

RABEAEFOGF —AF &, RE—MNEELTHHEREIES, ArELE
FHATRAR RS QL AE AR A Y. EEA S B PET R B . A4 L
Way Tt T KB AR e B AT b T AR e dE . BT
%ﬁ%“%r%&ﬁwﬂ%%ﬂ?éé%ﬁ%ﬁﬁﬁ £, R ARMEA
P ASEEEALRE

AEA R TR EEE A, WHEERESF, AmBER TR A

ﬂD%%xﬁ%ﬁ,:%%égﬁq FE MBS RE AR
MEEHM T REEE, BT RE LR,

(2) BABEELMPSHENLT, B FELFEHERAE—EYN SiPH
fﬁﬁﬂ%ﬂ#ﬁléé%,gkﬁ VARG n E GG RE 5ok A R R R IR

(3) B B ERALERE S, EH B EEEMESGEILT, X
% T —E 69 SiPM %24 B 1842 5, B 1T s B BT 943 5 a9 Bk 9T B A
& B*j“ fﬁl R S PTG A ki R AR DR A

(4) T2 B SiPM &S EF (2 535 A A2, sl ME TR
R T

g2 LA VCEE, KRR T R i, e
BA DO e /1. B BB LV AR A "mﬁii A] Pk RE
AEBRAREPIINT — AP WM XA, %A ARG X3
Sp - iEmiE ., AAAAE ﬁ“ﬁ%w%%%m@% e/ S S
FRIBA FE BRI fb BB ARAFLE, £ RERH KB E &K%
%%&ﬁﬁﬁﬁﬁﬁﬁﬁu
TR, Fadlil A RHGR SR,

\N-n

i
*
=%
\q

v

P 5, B

KK T PIH B AL AR UM — 3 B M AR, ME TR
BT AR A S A A SRR, AR A LR, AR,

B 1A AR SRR PET 4N B a9 AR A



10

20

[\-
W

30

WO 2020/063232 PCT/CN2019/102536

4

-a

B 2 MR8 A KOt % 2R APET B B 65 BE .
1098 -Fin B BT %2 B3k PET 4500 55 49

Bl 3 N ARAE A K B 52

B 4 Ay Bl e i R AE e i B PSR A4 Ao KRBT

B 5 A ARYE A R ] R P E €T A AR IR G0 B R

'ﬁ”qﬁq JII%E%Q"LL‘%
13 35 1 43 TR
22— R

3 i H [ o o A 1 B

4““‘“’?»‘&3 K PE FEST U
5w$£%wg
100—45 0 25

{%‘é jzfi IA] R ol A % }’I
12— K0 A B S

21— g Bk
22, 2208 ] 5L A, 9
23, n—1ILE B

24, 24n— 8 ) A5 ] & 7%
25—t iRt B Bk
300—H B A

FAR S T K

AT EF, BET KT T UERG R T A R,
i, AABRAERKAR T AT 8, 4o THEME R K KBRS0, /K
&%1aiﬁwﬂa ﬂﬂ%mwfﬁﬂiﬁo%%,ﬁfﬁ%Jﬁﬁ

»
&

r

K % e ,f_u—»?‘%’ ’;wfiﬁ?igf?‘\ PET% ,&"J?’,%;, zE o é‘» FEE 2883, FAd

AR PET £ 25 100 L3 n BBIUAGLEED 11 Ao n B E

A 45 55 T 7]

12, n & HHVIERBERER] 1 fon B EHBE '“H‘l 12EamAEFe EE

LR REER, B, el 2 BT, AR A @, — & BN

S EESESIN

BRI R BT — B B AR R Mf%%%é%¢” ~~~~~~~



10

30

WO 2020/063232 PCT/CN2019/102536

LA B ) R B G HE T

B2 At % B AR PET KR e n BRI S, BF EENE 0L
— B B IR RE R 1 o — B AR BB ER 12, LB &M££i,
BEEHAER 1 HEAPIREE (B 2+, BRARHEET] 114
THH a, FIEA b, WIHEAERAASA aXb) 846 M, a%%waﬁﬁém
WSS AR LE e TAR, LEHEEREP 12 3 L HAS
(B2, ARBHZEI 128580 d, 218Hc, ARHERBHMMH
ﬁcxwiﬁm,h,ﬁ%%&%?ﬂ1ﬁ%lﬁ%ﬁwﬁm%ﬁﬁu?%i
R &, HAAEEREBER Z A WS, BTN RS T 5 %*i
Wb R EI 11 AR ﬁﬁiﬁéﬁ%‘;hﬂmxﬂﬁF%,ﬁ%* Koo 2] 64 3T K,
%%ia%ﬁ%ﬂﬂf%% FRE R AT S AT S S

Bk 5B 2, % EMKPET 50 S %}&%n?niL? Lk

FOGIRMBEATMERNE, RTENRUNEAREEMNE., vyAETTFE
_;_’) n— ’§ /f;‘ v]ii;..jj\‘,/f;:? ¢7k‘-/nlj%\3 ék/%‘!’?ﬂ ] LA V—\}J!}_‘)/Ejégf ;‘i }A] /tri—ﬂﬁqi/(";}i/f? IFF{’KAﬁgQ)roﬁ\

RA T ILH, AT HIR B R GG A B AR R CE S R BT
LA, T HBEF IR &R %&%"ﬁ%‘&%ﬂo A BRI, By
HFEIRE SRR R, A A R AR 3 j%}iému‘%f, Ly AT ES m
BB R, A EAH Fom B BRICRE R S, AR B A
% 09 ?ﬁvﬁ‘ 5, T y XTI R AT,

5B 3, ATRERMNEGLEEAE, HELLEBERI G
é@%‘m'/‘s\‘ (m=cXd) A8EHEE, BEFTE m AR ERENEETEH
Mﬁ,@%?%m¢%ﬁ%%§%£§%%$w%$ 18 B 8] B4, ¥, 44 4

.‘

SRR EET — X EESF, VE S ESRPET M E BA n ANiE S
Jﬁtié?ﬁ"'ﬂ/\j :5] J:ﬁ
AR P Eﬁ%i%%%%%i%%%%%M%é%ﬂ%“”ﬁ&

PREE, 4 EREM AP, Bk
iFHge @ AN E S, 9 A-a g
EAEHF X T4 T

(a) F—E8EF (9 MREEFT 1 AREES), SR E s
Fo B, TSRS (BRB-—x RN EE, RS TAEEEA
—4), BEAEE LA

%}l L—Ef 9 /\rl% §
Ei%%ﬁﬁfiwmié M 1 el g 5,

qi:! “l;’\
m\u
- .
(Y
X
2
i
~O
i
af
im
L



10

30

WO 2020/063232 PCT/CN2019/102536
6
(b) FEAHBHES (9 AMEEE T/ 2 AMEES), Bt
BRI H R, BATREE TN GRR——MR0LE, A
B A, TR

(¢) BEELSHGHES (9ARTEFTH I AEES), BidH
ZBiEPEYE, FHREEFESHF (BE—~—RGXE, ARLFLE

HEAg A A, BEE SR A

(d) FWESHBHNES (9 AREEZTP 4 45
ok &, 25 HE AT AR S A B EL N S,

TR, n BARHEREN T nXn MEEEFELHEARE
ik%éﬂ& _EJ;.L%%#&L AR HRERNREEE S —— L
VIGERE m BBt ., BIAE L4 BEHAE, A A
%, W 9N ERSTRANREES, IANEETEEERELE R, B
At ANBT L E % FEE T AT TF

(a) #1,2,3,4 Z64F 5 HER % 8 — 3 B B, £ 4X9=36 A%
FI1E5, FoAX] AEES,

(b) ARBMR LEEHF 36 B0 EET (-3 8%
FHAEEE AR, EE S RA
(c) 9@ PREE 15 5o 4 BT EME 5, 3% A G Sk @ 34 b 47 48 & Ao i el o]

\

4y

)1‘\))

4 4

P &
]

*

F—k AHE 3, AKX PRME—Abegd ik Ak 200, Bl F LiKkih %
Eh R PET M E 100+, S8 AABMER 12 548, 53483k 200
QAERR T E B 21 A Pl B 25, e E R 21 H /\f:@ i
HEERTER MR EES, REmE e 25 5 n M
A B TR n A~ EA A a1 S,

ERUTA, BTREEG R 2 5kt 5k 25 6Bk
ThH%E MK PET M Rkl F X R TG HAN, Buaihn
iﬂgt AFRE, AL B TR,

TP, B TR A e 200 3L 6L n ANEF AL K LK 22,000 <22,
n AFLELE 23,0000 V23, VA n 4B A @ 98 240 L 24.. n AEEE
K EFG 2200000y 22,5 n ABETEHIE Tieeeeos v To——3%F R4 n AN AL
8 230 28, G on NETREA KRR - EE 0 AN AR 5

g@i; [:\\\

3



10

30

WO 2020/063232 PCT/CN2019/102536
7

Dl resens 241nﬂm¢%wwﬁﬁﬁﬁoﬁ¢ A~ R B R T
BRSNS B2 AR B 4R E?ﬁ ?#%%mkfﬁaﬁﬁfﬁy% 5

ﬁ@%&m%?dw&ﬁﬁ%ﬁ Bz A A u Jal A ) o 5k A A TE
ﬁ%%%%%%% ER T NER L A = L

AT LRSS TR 2000088, AR PET 0% A
iy -FiEd e, .3

IR S100: P4 G A B RS, %4, d47 0 5% S200; £ 4,
HAT B S300, T VGAIRELE SIPM 89888 Rl A B A 55 B R B AT,
G P B SIPM ERIRM B A 5 UL A AN B S RO
S, WwRERERELZERMNEFRTESNHIAGFESEREWANL,

% §200: ARAEREE TR R B AT AR BEX, AT ES m A

AR HE AT S ARAD v KT .%&uﬁ&a&;
B S300: TR EE S TR AME KD, ABRBETILE

0945 R T R T A R

3% M, T2 TR 3R 300 fﬂbi%@béj’ﬁ‘mﬁj Z )G, &
T RE &G0 ] 45 5ol B2 thE B e b Blod R E R R, A rb i ad g
TR R AR AR, BN R A R B AR R,

%%%%,ﬁﬁ%%éwt PET B B A# 4T T dr, 2 EEM
BEFUEIE] vy BT R b B RS T%MJF HRF P —
BB SIPM AR R B P Re A ot M AE 5, I b DR AE B R 2 5 e
&Mﬁﬁﬁwﬁéﬂ,%ﬁwﬁﬁm“%é%ﬁﬁ@%AEiE&TMW

E%w'%ZELﬁ@ﬁiéiﬁwfiiiﬁﬁﬂiﬁgé}g KT RO R T IR R R
WALT, R dEmeEi '%%ﬁiﬁi:k%ﬁﬂi, BA n BN R AR 4

358 n AV E A &%A% HE R B RIS AS TR LT T BAE A
R S OR LB TR AR E R ), ABRBAETILROGEEATALTAR
FFTAGEE, BAANE 4, AEAIEREBY RS S, REMAIEE
%*’Iw A AE L EE S G s bk oR KB R Jé}? AR RS S T AR
TRe S K ASTE H.

@%ﬁﬁW%EMAam P —Fh BT AU AR IR A, PR R R
F AR AR IE A AR A AR B 300, R85 % 2 MR PET 484 8 100,
WA B LR 69 8 -Fas A% 2k 200, RIE AL AR e 300 & Tk AR 2 200 %



10

WO 2020/063232 PCT/CN2019/102536
8

e, MTHAARERE LA ELETHBAEABEEE, VK
RGN ZA R EG, T, B AR 300 T VE ML
YAz ;“3 ) (FPGA) . #0012 54020 35 (DSP) . A 2 T 4042 38 48 33 4+ (CPLD)
Bl A (MOU) 3% s 4k 22 % T, (CPU) 555 2L,

AAFCE B R RRPIET T, BN S EMNA, LRk
IR R R F AP AL 6 B8, mdE B AR R T IR ) T BT S 2 89 52 360
R A I AAREHARA R T AR R, AR TART LRk
], FIBRERGE ST NS P S ﬁﬁﬁﬁﬁﬁ%fﬁi, 3% sk A e i 7
BEARE RS RARFPHTEE LA, ARFNRP LR WE G £
KB AXFZCEIRE



W

10

20

25

WO 2020/063232 PCT/CN2019/102536

> U i B S S

1. —# % B PET S, 0.3 n BESHHAEREEFR n &1
0 AR EET], Bk wﬁwm%%%%%ﬁ%ﬁ%%&%%%@%ﬁ%,
FAEMAADEBREIOIEn ML ERBE, AL ERER T
W] A =T, ST 89 L 4E St fﬁ”’ﬁa‘ﬁ AR R B AT F oA E RS, 4R
HEPH o MARHERGEHEES S, AP nANAE
HERRNEEETESHd, BEEANMAEEBRENETE T —— B
o, VST B B G R PET R B B A m A8 23818 Fo n A-ad R
2. Ak éf’fﬁ"ﬁsu RPN S BRI PET N E, B4 A T, BHE
HBHBBORTESAE—BEE R n B—— B B IRELE,
3. MBS LT AT AENZ BMEPETHEME, A AT, n BX
W A M 2T ng;]; A nXm AR i5 =8 1L HE 7% 3% 3 — i}{%i’%ﬁ[&, HEFASE
ZAR E R A A5 F I EAE SR Fm AR

P

4, —AFd ik, ATRAEL1-3 FPEE-T0E S ELE

PET M B, Hprdk® %ﬁ%%ﬂﬁ% AR T, PR F 3 ha
BB &i%%%ﬁﬁh&%%,Wﬁ*”ai%%ﬁ?&ﬁmﬁ‘
é%i@iﬁéﬁﬁéééfééi,ﬁﬁiﬁﬂ%ﬂﬂiﬁtﬁvﬁﬁéiﬂ*~w—Ji,n*“L%’Flﬁzﬁéﬁﬂi‘ﬂi

5. ARdERAIE R 4 rakegd T sk, R4 E T, LEiE:

n /i\r@*z‘é}y}é;};tm&, o AN EiRiE -t

AR, B o ANt RS ——f R, VAR

n /‘“%J"Fﬂ e sk B AE B ——3t g

o, BT e R A B TR S B BT A B BTl
BE AT Hm et B 425 5 RS R BT 3 4y B 4 2 £ Pk u ]
&W%%;“%W@4%%%?*%@%@%A£F£Wﬁﬁ£%%g

6, — AP AERK 13 P S BER PET SR B & -Fik i 7 ik,
AT, 84

W 3100 HMr A T OB B RS S, =4, 3457 B 5200 4,

T 4EF P R R AR B R, AT A m A

\;;L
Qe
o
(22
S
-]
C)
i
pvn)
S
i
=
‘--P



WO 2020/063232

PCT/CN2019/102536
10
S IAE A

7Y /.,l— —37 Ev@’{J ﬁ%ﬁ‘ ’5{./‘]. I7F»})l.. 1& euf
B9 $300: AT oI5 EORFLA AL KL,

B 15 K K AR P

B AT AR B,

7. ARERAEEK 6 oS Fiid Ak, R4FIEAT, AAED ‘ﬁ?‘
5 S300 %, BRI BEWRAY EAZ G, AT E G E4Z-
EhE R ek AR KRR,

AN R E R BB R e E

5o AL
i P AR T A 5 AR B R R

CHs AL

AR T RAT RIS, SR AEAE T, T BT AR AR S
@%&%%Eﬁ%&%ﬁ@%ﬂ%?%Mﬁﬁ@%%%%%%T

VAR Ao A Z K 4-5 P —3f Fraf aG &, -
%g%%rﬁﬁ%%%
A EigFE, vURE

B

AR, TR SRR A Sk
7 B AL B A2 5 e A B A4S B AT AR R
AL S H 4 R AR

10



WO 2020/063232 PCT/CN2019/102536
1/2

0"
¥

+
‘0

\

U
4

)

U
+
+

+
4
4
U
+
+
4
¥
+
‘0
{

‘0
+

'0
(A
t

)
+

‘!
)

3

2
’«:0
A

L
fi
4

£
L
kY
P Y
O Y

{
Y
5

(%4}
N

d 100

™ !/

a
A/ S/ S ARL A

ST T T ST
A A A A - 0

VAR S S AR L S

AT LT
S T




WO 2020/063232
2/2

E1
3N GE

/ A
N

PCT/CN2019/102536

o L amimes
K

EATRSSHER ot - R

E2,1)} 2.3

e IngEIRn

25

/

7

----- S IR

T2 || gy | samage IR —
ity S KRR LA
M LERERERE R
EXNZILL » £ | .
o s LR
R L SAMRET e B AR AR
: “““ > “““; '"""j_?’ jtfi‘.’. Eﬁ i'ﬂ%ﬁ%’gﬁﬁiﬁ%& . _/"/ ibj‘ !‘“}%‘i&’s }}E%
[ems]lemplweemg]
> Tn . AR L
e WM B [} et Rl BORAR E I
A AN A

HR R RS % - V\ W IR

160

- R ES

HesBeNEmk

(LY

106G

24n

Food B ennnassmnsmeEe (e, i)

L . HERUENIR RSB AR R ER0R N (R, ARdeE)

b 3Tl ELE ; S T 1 e
PRI % w— FE D LR




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/102536

A. CLASSIFICATION OF SUBJECT MATTER
GO1T 1/29(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO1T1/+; ; GOIT3/+

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNTXT; CNABS: VEN: WEB OF KNOWLEDGE: [AJk& RI551, BHL, SCFLARHERIET], HEFI, LE 5, fER(E S, BHHfE
5, PET; scintillator array, disperse, scatter, PMT array, arrange, light signal, energy signal, time signal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y CN 103513266 A (RAYCAN TECHNOLOGY CO., LTD. (SUZHOU)) 15 January 2014 1-5,8
(2014-01-15)
description, paragraphs 0027-0037

Y CN 1916660 A (HITACHI LTD.) 21 February 2007 (2007-02-21) 1-5,8
embodiments 1 and 2

A CN 103513266 A (RAYCAN TECHNOLOGY CO., LTD. (SUZHOU)) 15 January 2014 6,7
(2014-01-15)
entire document

A CN 1916660 A (HITACHI LTD.) 21 February 2007 (2007-02-21) 6,7
entire document

A CN 101248370 A (KONINKLIJKE PHILIPS ELECTRONICS N.V.) 20 August 2008 1-8
(2008-08-20)
entire document

A EP 2360493 A1 (BERGEN TEKNOLOGIOVERFORING AS) 24 August 2011 (2011-08-24) 1-8
entire document

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

06.1 5219 20 November 2019

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2019/102536
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2013012809 A1 (BROOKHAVEN SCIENCE ASS LLC et al.) 24 January 2013 1-8
(2013-01-24)
entire document

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2019/102536
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 103513266 A 15 Janmary 2014 CN 103513266 B 28 December 2016
CN 1916660 A 21 February 2007 EP 1754982 A2 21 February 2007
JP 2007051896 A 01 March 2007
uUs 2008277589 Al 13 November 2008
us 7750310 B2 06 July 2010
JP 3852858 Bl 06 December 2006
CN 101248370 A 20 August 2008 EP 1922564 Bl 14 December 2011
CN 101248370 B 11 July 2012
RU 2401440 C2 10 October 2010
us 2010176301 Al 15 July 2010
WO 2007023401 Al 01 March 2007
JP 2009506316 A 12 February 2009
EP 1922564 Al 21 May 2008
uUs 8884239 B2 11 November 2014
AT 537466 T 15 December 2011
RU 2008111491 A 10 October 2009
EP 2360493 Al 24 August 2011 us 2011198504 Al 18 August 2011
WO 2013012809 Al 24 January 2013 None

Form PCT/ISA/210 (patent family annex) (January 2015)



EFrRRRE Il P iR 5
PCT/CN2019/102536

A ESIRbaES
GO1T 1/29(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
GOIT1/+; ; GOIT3/+

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )
CNTXT; CNABS; VEN; WEB  OF KNOWLEDGE: [NXRAR(AFES]. BIAL. Sur i dsie s, 50, ufEs. RERFS. MEE

5. PET; scintillator array. disperse. scatter. PMT array. arrange. light signal. energy signal. time

signal
C. MK
% AU SIS, BB, JREHMHREE PRI
Y CN 103513266 A (FrNEGIRTRIF B R ATF) 20144F 15 15H (2014 - 01 - 15) 1-5, 8
PEE0027-0037E:
Y CN 1916660 A (BRXattHSZHHERT) 20074 27 21H (2007 - 02 - 21) 1-5, 8
SEHE T 2012
A CN 103513266 A (FrNEGIRTRIF B R ATF) 20144F 15 15H (2014 - 01 - 15) 6-7
=0
A CN 1916660 A (BRXattHSZHHERT) 20074 27 21H (2007 - 02 - 21) 6-7
=0
A CN 101248370 A (EZ CFIHE TR ERAT) 20084 84 20H (2008 - 08 - 20) 1-8
=0
A EP 2360493 Al (BERGEN TEKNOLOGIOVERFORING AS) 20114F 8H 24H (2011 - 08 - 24) 1-8
=0
A W0 2013012809 Al (BROOKHAVEN SCIENCE ASS LLCZE) 20134 18 24H (2013 - 01 - 1-8
24)
=0
[Nacssepprecms: b . TRBERIHE
* Bl ERER “r FEHEHEMAEN B2 G840, 5 HiEA AL, (24 TER
A N — . . . Rz B B R EE HIAE JE S
“N” NARFERIER RS TIB BAR— RS H , . .
“y» 5 E =17 5| 4 HH A B
g 7E BRI H SRR S A ITE S i S A i %5@%%%%@&?%F“I# ISR RN R
“L” AJHEHR SRAGREPRBE R SO, BUNFAE 5 — & y “yr SRR, BB HS BRI 2R RS S
: %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ B 5 AT B
“or WROAKAF. fFH. BRIEMT AT “gr FEEERE S
“pr A HETF B Fr HE BAEIR T AT ER iR A B S0
[l P 2 SERR 5 R 1 H #A Frar 24 15 1 2 H 3#A
06.1H219 20194F 118 20H
ISA/CNHY 4% B TR 25l ZRE R
o [ 2R 50 R AR (TSA/CN) FNGh
R G BT e X & ] A P L3R 65 100088
fEESE (86-10)62019451 Hi% 59 86-(010) 62085645

R PCT/ISA/210 (582W) (201551 H)



R H S
XTREERNESR PCT/CN2019/102536
Wit 4 8 0 B RS el Gl el

CN 103513266 A 20144F 18 15H CN 103513266 B 20164F 128 28H

CN 1916660 A 20074 28 21H EP 1754982 A2 20074 28 21H
JP 2007051896 A 20074 3H 1H
us 2008277589 Al 20084 118 13H
us 7750310 B2 20104F 7H 6H
JP 3852858 B1 20064 12H 6H

CN 101248370 A 20084 8H 20H EP 1922564 B1 20114F 128 14H
CN 101248370 B 20124F 7H 11H
RU 2401440 Cc2 20104F 108 10H
us 2010176301 Al 20104F 7H 15H
WO 2007023401 Al 20074 3H 1H
JP 2009506316 A 20094 28 12H
EP 1922564 Al 20084 58 21H
us 8884239 B2 20144F 118 11H
AT 537466 T 20114F 128 15H
RU 2008111491 A 20094 108 10H

EP 2360493 Al 20114F 8H 24H us 2011198504 Al 20114F 8H 18H

WO 2013012809 Al 20134 18 24H T

R PCT/1SA/210 (FEERIFE) (201581 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

