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1. BIZ

1. 1. B2

FO ) I—E—#B8DSP (Digital Signal Processor. TI9)L207)L70tvH—) &&RE UL
DA NTIPIITFIV IO Y IV TMEEESEE UIZ NI LTFF v RV (MCA) T,

CNETORGHFETAIL. TPV ITNSDESERND FORIEPVITE L. PFOJLEREICK >
TEABERFZEFAUEZ U T MCA IREDSTAEREICSIHOE TAND MU EIT > CVE UIS,

DSP (igald. IERBICZHERE 100MHz « 16Bit D A/D IVN=SZRAL T, TUPYTHoDES
aBET IY)UCERLUET, TIPIUTEBRSNIZT —HITEEEFPGA (Field Programmable
Gate Array) [OESN. BEEEICK > T AND MUDTESNET, TPV IDESIEFPGA ICK
BINATSA U P—FFDFvICKo>TC UPILIA LICERDT 1)L — (Trapezoidal Filter) RS
nxg,

DSP OIERIFZND FORIET Y TEMCA Z—MEUIZEDT, mifsVs 7T OIRICHRDDR
DT I ) UESHIERATZFL T/ VY 1 EV D 2RTUE T,
BRI 1 II—DIC, 1V T« PVT, CFD. BiET 9591 UEDMEEEE L C\ET,

FFRBICEBNIC TRV —ofRRe CITE DR ZRIE L. S SRy CEIRBIDLZER &5 E I, &I
PIOURRRSAIV—TY hEEY T — b T O PY TUEDZIL—T Y k (100Kcos M
b =R UEd.

BAA4ACH DVILFF v URIVDSP [& INTDH ADC DTFEAL CEWEL CRD., FICEY 2 —IUEE
FHISEDCENTRECT, ZF v IRIVDIYRTINO, DA VIT VA PIFIAIITIAIRAT
I IR)VF—CRE0BRETICEIRE TSI,

APNSO4X [CIZAC B1TEDC 1 TNbDFET, ACH-1TJI3ERZE APNSO4X & LFEREET
9, DC & TIZHZE APNSOAXDC Eln AC HA TXDEEHEELT 1Mcps U EDSEHIN T o
TE—REDIRIF—DMREEERD T,

ARSI APNSOAX IUTRAHED ICDUVCEBFIDED T,

X XB, ESANOFrIRIUSL CH \ EVEERIFr=RIUL “ch” EXXFINF2XRIL
THDFET,

X ONEPOD, "URR & AARVE [FEEETT.

X B APN [ENIM RS- ZDEREER L CE T, COEMEUCERZMIGT DITHICIS
NM EVERS v ONDBIRMESIRDET, Fo. COERZEI"y ~ (ER [T, AC BRS
FTITHATEDY 1 TOERUCIE. APN DHODIC APU DYYESET, HleLT NIMEL
APNSO4X Z1—w MMTHROIZELTIL APUSOAX E7DE T, AS TIL APUSO4AX DRERES
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1. 2. ®H#&

FFHI N D@D TY,
XIEZANRD FORDERTIZINITFIVIOY VT
2% F SSD DaIR/ILF—riFssEHesCRE
SDD (YUY RUD MEHED « Sill). SPin A&HESISEDANRD ) LERHT
BEFE FPGA [CXRBTIDIVNVRAY VD (Digital Pulse Shaping)
1 —HRv ~ (TCP/IP) ICXBDT %

BHERRDT PV IDEHESZEERE DSP NS L. DSP ADEERADC (100MSPS) TF I/t
LET, TIFIILRTORY YV ITDMEEFCHD A/D IV/IN=HI3. &#HidD 100MHz « 16bit D
SR SR\ TS5 VR ADC ZFR UL JUPYINLDESEERET 51 ALET,

FPGA [CT/\—FD 1 PEEICKDEEIAEZT\ET, SIRHICER, I DCHICINE Y T1E
VI8 A M PC DoDINSX=RBICKDFELET, FAST RE SLOW REE, E—F2T051 A
(Peakingtime = Rise time + Flat top time) IC&kDE—DBEETIF)LNICEE UE T,

FAST & SLOW RO 258D T + ) LY TOw I THUESNZE T,

FAST 2 CTHA IVITEESE/NNAIV Py T IV (Pile up Reject) Z1T70)\&E T,

SLOW RZTIR—=)LEO Fv )L (Poe zero Cancel) . X—=2X51Y LRSS (Baseline
Restorer) MUEETR)LF—EFETET,

FPGA [CEXDAAIZ T ) P IESOEERIAMEESIE DAC (Digital Analog Converter) THEH A
FIR)IAYORI—ICCEWRET C=FJ,

FAST-SCA H#EEICK D, FRELIZ ROIBDE -5+ T E Inout 42T TTLOY
YV IOHNEBDICENTRETT,

Quick scan HEEICKD, BRI+ IVT &IV 10ms) BRCZOERNDER IS AT —5%
PCRISHEEL. PCRITER:L CHDD ICT—YZRFIDCENTRETT, QXAFSFHAICRETT

DSP NDEREDT—HDENSIE. @D DSP 77T —> 3> WURAPT)) THNES, XP7TU
[& Windows ETEWELET, NEPTIUMBNCE. IV RYZaPILETCIOISIVITTDCE
EYRETI, DSP EMEElL TCP/IP X0 UDP TD=Rw FI—5&EDMHZED. iS5+ T35 I3EA
T, Windows MHNDIRIE CEIHAIAITET,
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(9 BErVH-J71-2

(N
PFOIAN

s FrRILE
s AOLVY
s A1 IE=S IR
D21

ADC

VT VDEREL

a) s

MCA

« ADC 7Y
- SHIE-R

THEE

* Quick scan

ZATV3Y

« FAST-SCA H8E

« DD+ EBRHSR

4CH

1V

1kQ

X2, X4, X10. X20
MHRGRISOABRICKR DT,

100MHz
16bit X)L AT—)LE1VICT

4096, 2048, 1024, 512, 256 Fv=RIU
EXARTSLE—F. URRE—R D1y DRFHvUE-R

= 10ms i@ T CH /20 4096 FvRILDER TS IvK(E

fast 1 VIRV RO CE—DOBHISICMEE DR F RO LVTTL O
Yy DESEEN

AVTY BRIV TN D1 v DIRFvYT—5% 16bit H
5 320bit [CHASR,

TIFINRAY TEVD

* Trapezoidal Filter
* Fine gain
* Baseline Restorer

* Pille up Reject

OShi T

* MONI
* CLK-
*GATE
* QSG

+CLR

* AUX

TPV TER

005 us~12 us
X0333 ~ X10

*LLD (Low Level Discriminator)
+ ULD (Upper Level Discriminator)

BB « )LIRERP IO, preamp. fast. slow. CFD
D0vOESAN. LVTTL FEETTL 25MHz OY v DES
T—HMMESAN. Heghtsazh LVTTLIEEETTLOYvYOES

auick scan E—RIFY1IIVIESAD. LVITLFEETTILOY YD
5=

DUIPAS, IHBEADTY IEHIFERN LVTTLEEETTLOY YD
5=

RO-SCA N, (ATY3>) FAST-SCA. LVTTL OYwOES
+12V. 224V (NIM R8I

TCP/IP  Gigabit Ethernet  1000Base-T. T—4%%n*MA

ubP IV REHER
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—12v 01A &R
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X NABIDENIT IS )L OESAESRDERICKDIMERISBENRUBER

NENHDFT,
11) ™R
« NIV 24 APNS504X
« 17w REY APUS04X
(12) MEDE
« NIM 2 34 W) x221 (H) x249 (O) mm
1" whE 210 W) x45 H) x275 (D) mm
13) &2
« NIM 2 $1900g
1" whE #11800g
(14) PCHEE
+OS Windows 7 %, 32bit 520 64bit LI
*RYRI=D(UH-T1-2
- BEREE HD (1366X768) M s
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3. 58 o

" ~®) ®) (3)

\9/ RESET -
CH1  Techno AP

DC-IN(+12V)

a2 13 14 15 16)
B5E 1 APUS04X (£ : 20V EN\R)L & UPNRIL)

@D 12)
)
@ )] a7
(13)
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) 18)
)
N S)
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(1)

(2)

(3

(4)

(5)

(6)
7

(8)

(9)

(10)

11
12
13

14
15
16
7

18

LED

RESET

CHA1~CH4

Pz

MONI (MON)

AUX1~4
CLR

CLK-

QSG

GATE

POWER
LAN
MS

POWER

FG
DC-IN#12V)
SG

NM E~ER

MS (FR) VRY—E—REICRIUEI., DET (8B FHBIPICP T
OJES/INVRZERE UERBICRIULET. PWR () SRSV,
A ICEBRNMRASINDRITLUET,
vy S Y, BEDT—HDFHAELEE STV TEENTER
<IZOTUE2EBED. 1 —URv FEHREIBANSY YT, /\—F
DI PRICT TRy FOBESR (YO v TR DIMBRIESIC
BRALXY.
ESANA LEMO #t& 00250 Bt IO, ABDLVYIIEE1V.
D—RTAVETPTIUNDBX2, X4, X10. X20 GRSRETHRICK
B) TR, ADTYVE=FVRIF 1kQ,
N—)LEOBEBMN 2—LA, PTINH5 DAC monitor HHDIELET
preamp TEIR L. AHEESAEETOH T PV TIESDIREEE MON! ik
FHSENDLET, ZD preamp ESEAYORI-TICABDLT,
preamp ESDT AT A DP IS =1 — dA—/N\— 0 — ~DIRRE
HEBICEDEDIC, AN a—ATHELET, FSUIRPFUEY
FEUSHEHTRORR TIIBEAE T,
EZA—-EHA LEMO #& 00.250 B OO A, CH1~4 D DSP
WIBPDIESEEZ DACENLET., BHURESEESHHEHTE1V
MQ #imbF) . T MONI,
ROI-SCA EH#eER LEMO #1 & 00.250 Bt IR DA,
PITV)a—=rADOIED)PESAHAELEMO ORDS, LVTTL
OYwvIES, 20ns U ED High UNIUESEANDTDEPPTY A
—ADYIEDITPLUET, URIVEYREEERRDET, CDimF
R 10kQ DI’AICKD TS RICEHINTNET, CREM)
MEFZOw 2ESA DA LEMO #& 00250 B IRDA, B0
w O EBEA LU THEIMESERZIRD CENTEET, 25MHz, Duty
BA0)L 50%DRER LVTTL ESZEANDLUTCHLEREERALIT,
Quiick Scan A& — MMES A DA LEMO #& 00.250 B QxR
N, TJPIYPIREIY2-ILENSDLVITLT —MESEANDLUE
9, &INVEHEX 10ms T, High UANJLHAY 10ms fit=. ZDE Low U
NILD'EFE 10us &30, CNZE 1 BEBELE T, quick scan E—
RTOMMEDPIZ. RAT+TIvIEREL. EXRTSAXEUDL
DEZZITET,
BT — HMES A DA LEMO 38 00.250 Bt IRD5, LVTTLE
SEANDLET., ADD “High” OBT—HDEEZBEMNCLET., T
Dk FIEAE 10kQ DIERICKDBETIFIVER 3.3V ICEHicN
TWET,
A= w RMDEREHEAE ON/OFF 21 vF T,
1 =YXy MT=TI)VARI4AS IR, FHEY 1 —TRv I,
N2 —/AU—=TPDEBZRA vF, TIAIVNIVRY—E—FR, AL—T
E—RISEETDEVRY—ICX U CEBWEY 1 ST DRHAEES C EHalkE
([CIZVEY, ATV I UMEETHD., BET—J)IUHDWEBICIENZET, M Al
VA —E—RE SAIIRAL—TE—RE, YZY—E—RERISET0Y
~/NRILD MS LED DI sk T UK,
TP TERIHER Dsub J3R25, NIM FEIEENDE VEIDFICT
+12V, +24V ZHi5aECY,
EARP— &G AR T, BREdKERE, CHRDREDESEHNRICK>TIIHE
HESENSE BT DCE T/ 1 EF CEDRENTINET,
A=y EAANDOEREHE DORDY, NESHEAC 25745 (RIEHEEM)
ZEARLIEEVN,
B —UEGAIR T, EREdKREHE, CHRDREDEESRCK>TIIHE
HESENSE BT DCE T/ 1 EF CEDRENTINET,
NIM E>/EERE 15 UAMMESSI CEIRIHE,
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4, vy Py

4, 1. PIIT—=I3VD1IR =)

AP T [EWindows ETCEWELE T, IS, I DPCICARPTIDEXE G J7
-7 )L National Instruments ¥t LabVIEW S804 AT VIV EA I =)L BDUENHDINFET,
AP TUDA YR —JUZ, 18 CD ICIESNT VS YR F—SICk 5TV ES, YR R—SIC
(& EXE G D 71ILE LabVIEW DSV AT IIIUNSFN TR, @IEIC1 VA =)L
WCEFEI, V2 —ILFBEUTDEN T,

(1) ESEEHERT Windows N\OJ—1 > LXK,

(2) {1478 CD-ROM A Installer 2 # )LD Setupexe ZE1TUET, XEEEIVCT VYA R—)LE
EDHFET, T IAIL DA VA L—=)UAAS “C¥TechnoAP” T, COIAIWASIC. APT
DERIFHZA T 71 )L dsp_mcaexe EEEBMRFSNITER D 71 )L configini D VX ~—
JLSNZET,

(B) 25— - TechnoAP - DSP-MCA Z&E17 U,

[ P YR R—)UITOTS LADENEEEFNS DSP-MCA Z#EIRU CHBRLET,

4, 2. =

P& PC 21 —P=Ry M—JIVTERLUEY, PCICXRoTUIDART—I)ValER<Esl),
NI ZFRIDIGEIR1 v F U IN\ T FR<IES ),
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4, 3. RykrDO=D0tY rPYvT

ARSI AP T ) DESIRGEE NseDFIE Chigsn LK I,
(1) PCOERZONICL. PCORY FDO—DIEREEE LT,
IP7ELUX D 192168102 XAMESFEIDHTINDT FLUR

BIRy EVYRD o 28625562550

TOAIVNT—=FDx+4 ¢ 192168101

(2) FJRZONICUFET, BREAR 10 WigHFHEd.

(3) PC EARMEEDEESIAREATER LE T, Windows DIVY FJOYTHIT ping 3VY REE
T AHESE PC D& CSRNE R LE I, ANEESD IP 7 RURIEENR EF/EEO =y
DEBICHVET, TBHRISOAMEESD=R Y ~D—IBRSIUATODEOTY,

P 7L o 19216810128
BIRY FYRD © 2552552550
TOAIWRT—FDT1 @ 192168101

> ping 19216810128

% 1 EISEREY ping OV FET

(4) APT)=EEELFEI., TRU by T EDY3—RAw RP+ 3> DSP-MCA F/Zld
Windows M5 >N0's DSP-MCA Zi&zR U CGEg U d.,
AP ) ERB UICHIC, AMESSEDEFICKB UCAB DI S —A v 2—INRRSNDHES

[ RO STV a—F 1 Y IESRIIZSV ),
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5. PJUT—-Y3VEm

5. 1. E2EH

AP T) DSP-MCA ZETIDE. MTORSBEENRISNE I,

9 DSP MCA GbE Ver 3.12.0
File Edit Config Clear Start Stop

module DSPL [ 1P address | 192.168.10.128 mema | Test _ﬂ _ﬂ _ﬂ mode histogram
cH ROI
CH input total  throughput  input total  throughput pileup dead time | |ROT pesk  centroid peak gross gross net net  FWHM FWHM  PWHM PATM measurement real time
No. count count rate(cps)  rate{cps)  ratefcps)  ratio(%) | |Ne. (ch) (ch) (count)  (count) (cps)  {count) (cps)  (ch} (%)
mezsuremen 00
CHL = 0.000 0.000 0.000 0.000 0.000 0.0 |Rorz: 0 0.00 0000 0.000 0.000 0000 0000 0.0 0.000 0.000 0.000 tme 24:00:00
CH2 :  0.000 0.000 0.000 0.000 0.000 00 |po2: 0 0.00 0.000 0.000 0.000 0.000 0000 0.0 0.000 0.000 0.000 resltme 00:00:00
CH3 : 0.000 0.000 0.000 0.000 0.000 00 |RoE: 0 000 0000 0.000 0000 0000 0000 0.0 0.000 0.000 0.000 quickscan 0
CH4 0000  0.000 0000 0000  0.000 00 [RO4: 0  0.00 0000 0000 0000 0000 0000 0.0 0.000 0.000 0.000 ;“sa::"""'
ist il sze
ROIE: 0 000 0000 0000 0000 0000 0.000 0.0 0000 0.000 0.000 (o0 0.00
ROIE: 0 0.00 0000  0.000 0.000 0000 0000 0.0 0.000 0.000 0.000
ROI7 ] 0.00 0000 0.000 0000 0.000 0.000 0.0 0.000 0.000 0.000
ROIE: 0 0.00 0000  0.000 ©0.000 0000 0000 0.0 0.000 0.000 0.000
CH config  histogram
anzlog fast £ sow  sow  sow digtal  digtal
coss=  ADC  trigger risstime  fisttop pole trigger cosrse  fine inhibit
ON gain  gan thrashold (ng) time(ns) zero  thrashold LLD uLD gain gain viidth{us)
[ic1] - [0 [ 4098 []] [0 ] [s000 |24 [100}24] [e K] [s0 1] [s0 [] [a0me 1] [sae [ [o5000 ] (30 &
2] : (<10 [ ] (4036 [ ] [s0 1+ [s000 15| [100}5]] (e 151 (30 [51] (30 [3] [40m 3] [xt6 [ [o.s000 [3]] (20
3] - [x10 v ] 4098 [ 50 &) (5000 (%] [100i%:] (e 11 (50 (%] 0 | [40%4 13| mas [o] 05000 (4 m0 &
CHa| - |<10 || (4096 [\ | 50 5] 5000 [+] [100[%) |88 [5] 50 (5] 0 [5] |40 5] %16 [ ] 00w B 30
1o CH DAC monitor CH
£00.0m—| cHz CHI
£00.0m—| cHI
" DAC monitor type
400.0m-] CH4 pre amp[w
% 200.0m-|
£ ¥ mapping
g (®linzar
8 -200.0m-| Olog
~400.0m |
-600.0m—|
~800.0m |
L0 ] T T ] 0 7 T T 7 0 g T T g T 7 T T T (o FYERT!
0 200 40 60 800 1000 1200 1400 1600 1B00 2000 2200 2400 2600 2600 3000 3200 3400 3600 3800 a5 ]
ch

BRI counslinen) @[]0

* X”Ta—
File - open config
File - open histogram
File - save config
File - save histogram
File - save image
File - quit
Edit - copy setting of CH1
Edit - IP configuration
Config
Clear
Start
Stop
<57
CH
config

histogram

M2 EIBEE

FRED 71 ) U5+ AT

ERXNTS LT =T 71 )V05HRAH,
REDFFEZ D 7 JUTIRZF.

REDERA NI D LT %D 71 )UTIRE,
AP T EEZ PNG FRBIE TR,

AP TIHET,

CH A TAD CH1 DFFEZAMDZE CH MERREICKRIE,
AHSED P 77 FURZEEE,
AEESN\ZIEBZHE,

ANHEERDE R SIS T —SZHEAE.
AR N\GHAIBHG,

AHEENGHANSLE,

£AN CH [CRETDHE,
AN CH DINDESENRORIF RO HEIIC RS T 2687,
EZ TSRS, ROl (Region Of Interest) (EHE,
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+CHEP

CHB80INRERRLUET,

input total count
throughput count
input total rate(cps)

throughput rate(cps)

pileup rate(cps)
dead time ratio(%)
+ ROIZB

ADDD AN L,

ADTXYAME UIEEL,

1 MEDADDHD D121 N L,

1 WEIDADICXY AUR UIZEL

1 RRSDIN\A VP TN L

TV RS LDEIG, BDAHBOBHSE.

ROIBNELitRERMLE I,

peak (ch)
centroid(ch)
peak (count)
gross(count)
gross(cps)
net(count)
net(cos)
FWHMI(ch)
FWHM (%)
FWHM
FWTM

module
IP address

memo
aca. LED

save LED

error LED

mode
measurement mode
measurement time

real time

quick scan meas count
list file size(byte)

AN D ch,
ENY FOMFINSEHSINDPIME(CH,
FANOV S,

ROl -/ ~OkERD,

gross(count) - FHAKDES.

ROIBD/ \w DTS20 Rz U527 SORED,
net(count) 5 HARKDEESR,

HEnz(ch) .

@R, FHEE-+ROl E&ELR/ILF—X100,
HEE.

1/1018,

STANTRE I DMEEHEIR,
P77 EUR, #8207 )UZTEZ . module TEIRULIZDSP D IP

7 FURERT.
ERTFRANNY DR, FHRIT—YEERICTRERLIESL),
STHAIPIC R

| 2 b —IREFDPICR

ITS5—FAFRUT,

EMFE—, histogram ZF/2ld list /2l auick scan &R
FHAIE—F, real ime Z&Tw

52E UICEHAIRSEL

B%EE CH OUPILY A A (EFHAIFE) . sTAR T
measurement time EELLSENZT,

quick scan E— FIEDT—Y 5 AMTIEL

list E— FISICIREFED D 71 ILDT A X (byte) ZRHLUEI,
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5. 2. CH&Z
) SE hj:: ) g e haiop b wwer ookl
Bl o5 5 o B [ ][] [ ] o ] 1] ] ] oo ] s ]
:xm\, 409% [ || |50 800 300+ | (65 =] |40 40 || 4000 (5| (x16 [ ] |0.5000 |5 |8
lena] : [x0 [ ] 0[] [s0 500 300+ |65 [+ 40 40 4050 (#| <16 [+ | |o.5000 [#] |8
lena]: (<0 [] #s[v] = 800 300 | [ss [+ (40 a0 14| 4090 | <16 [ [osooo | 8
Lo CHI DAC manitor CH
800.0m a2 cHL  [w
500.0m CHI BAG morttor bype
_ a00om CH4 pre amp|
3 2000m
2, o
200.0m Okg
S A e e e A T &y
< BEZREB] counts (inea) BEF] N
3 CH&T
ON CH (&,
analog coarse gain  PFOTMTAY, 218, 418 1018, 20 BHSBRUET, XHRGIEDt
RICKOFT, BDAAZT )PP THNESEARSECIERLET,
ADC gain ADC DT A (FvRIL) . 4096 (FTI#)LE) 2048, 1024,
512, 256 FrRIVD'SERLET, histogram 25 JOREEIODDERIITS
DET
fast trigger threshold  FAST 320+ )L &SRR UISRZENSERHEDS S VD DREE, i1l digit,

slow risetime(ns)

slow flat top time(ns)

REEEHIIONS 2047 TY, BDAAIRT PPV TENESEIC, 1=
VD20 41 )LD TOREOMDIIREFEDWIREE UIZ FAST 30 1 L=
HRUET, ZORMICT. COREM IR SIEBSIC. 2D ChDiS
IBERENS S I TXORNRD FORIE—7P Y JOiE CORIAERRBRENDS
SVDEESLEY, EICHEES (I ARV ICRERLET, CDR
ENNSBEDE /1 REERUR<IED input total ratelcos) MIEZDCE
[ZIRDFET, input total ratelcps) L— FERBNS., BiHICEIENIEZ D/
1 AN VDEB XD digit @DISFHELE T, T 74 )U MEEREIL 50digit T
ER

SLOW R 1 IAIDSA X84 L, THD SLOW % (BERY) T+ ILIDLE
([CERET DX TOUHS ENVIFETY, R BIZE TRILF—DERRESHEL VA
2)—Twv ~IZ<LE0, RUMBEEIRILF—DEEEERVDL—T Y
VLB DENANEIN'DVFT, VPP TDE—F T+ AE 20
~2AXBFERITIZ D TVNBDCENBU\D T, UZPPUIORFERD 2 572
EBDS1 X1 ATRUKDBEDEREETLET., T4/ REEEE 800ns
T, TNIFJZPPYIDI T 1EVTHA A0S us [THEHELET,

SLOW R 1 ILADISy by T84 A, THD SLOW R (B T1)L
SO LEEEDOFE T, TUPYTENESDIIHEND GIHTFA) D
INDVFICKDESEDREE. BFDLEDRS CRELEY, REEBIFTT
PV TEDNESOIIB LA GISTFH0) BEDO NS 100%T. REE
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WISED2BDEZEZE UET. T 74U REEL 300ns TI., T
BB GI5TAY) ORGE \ISEZ 150ns EBELTNET,

% DSP OL—Tv MIUTDORDL DTN,

slow pole zero

( slow rise time + slow flattoptime ) X1.25

SLOW FM—)ILEOFv )b, SLOW RI 1 ILIDIS RO PYF -2
— hFEEA—/N\N—Y 21— FECOEEBIICHET D ETERI D EN
TEEI, TI2IVHERET 65 TI, COMEIFHRERECI > TENDFEID
T, 70V H\R)LE MONl lfFEAYORT—TZ2EHRL T DAC EZH
DIEAT SLOW RD 1 )LYZERLU T SLOW 22D 1 )LYDIIS ROV ERD
NEBICISDL OISR UE T,

~ rise tihwe flattop,timne

o

4 SLOWXR (GfH) J1IL5

% BEESLOW R 1 IILAICIPIE -3 — DD pole zero H'D>CL VSR WEITTT, CDIHE.
slow pole zero MIEAIREDRELND NTBCET, P -y a— REDD HRICHES ENDDE

EB

slow trigger threshold Slow R « LY DIREYSENEDS 1 VD DREE, Ei1ld digit T, E

FEHEHZO NS 4095 TY, T4/ HHEIF40digit TY, COEZLERSE
throughout rate(cps) MIBZ DECATH D/ 1 ALNILKD 10digit F2E =
([SERELET, B LLD MNCERELFT, ERSNIZ SLOW R0« /LY
OFEFICHNT, CORHEUEICTS SIEHFIC, FH5RE UIZEE (slow rise
time + slow flattop time) [CRITRSEEERLET.
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LLD

uLD

TRILF—LLD (Lower Level Discriminator) . &fiild ch TY, CORIE
FKOTDch [FNDY ELUEB A, show trigger threshold I EAD ULD K
DINSLWBICSERELE T

TRILF—ULD Upper Level Discriminator) . Efiild ch T, R
KD EDhIFNDY ELFEA. LD KDKREL, ADCHT 1 VKOS
([CEE LK T,

mt (ot

1.0k
900.0
800.0-]
700.0-]

(o

600.0-]

counts (inea:

P
2 o
e 2
=2 o

300.0-]

200.0]

100.04

v on [N
v 2 [~

!
e

0.0

ch

762775 800 825 50 €75 900 925 950 975 1000 1025 1050 1075 1100 1125 1150 1175 1200 1228

o} l.‘ﬁ'.“ﬂ counts ] J_ﬂl\f v# e . }@I Wl

5 LLD &ULD Da=Ephl

X FRIFLLD Z2 955, ULD Z 1045 [CRHREUITHITT, LLD KDINSUERDE ULD KDAEL)
EivaralspilaygVANAtaarsl syl A= B

digital coarse gain

digital fine gain

inhibit width( .s)

DAC monitor CH

DAC monitor type

TIFIRICT A V118 218, 418, 818, 1618, 3218 6418, 128

BOSERLET, B« ILIDHE. BOOSIBITERICK > GHES

NZFI., slow rise ime ZAEEHE I DI EIEFDESDLEINNEZ FIEDK

<30, NS<EBETDFEHBENNSLZDFET, COBENZDEF

SLOW 2 1 )LIDNEICIZ DIZEAHEIEE T DMENBDIDFT, slow rise time D

FECENHETEARLET,

TIPS D 7oA T4 VERE LT, SEEHHL 03333 BH'5 18T

9, digital coarse gain @HRICHIEICERALE T, digital coarse gain &

digital fine gain MFFHEICK D SLOW R 1 )LYDKRSHAENEINDDD T, TR

histogram DE—f &R C{FRTEE T,

FSYIRS Y RERETPUTREDU Y MEBEHSONBEEEE, 18

HBED'BD inhibit ESZEADT FICABFCYEL. CORBDHEEITU T A

HEEBHLO ~ 163 us. T IAIVHE 8 usec TT,

DAC B1%175 CHBSEIRUE T, ERUIZ CH D DAC monitor type T

ER USRI MONI IR FASEHSNZE T,

DAC HHDFEER, DSP WEFCRUESNTRZD OB, EIR UISIEEDIR

FIES%Z MON limFh'5 7 0JEHLET, COESEFYORI—TJ TR

BDCEICKD, DSP B CONFRIAREZESS C=k I,

preamp JUPVIESEMD ULIES, WNEIICENDAARCKRT, 5HA
XIRTRILF—UVID 1V MRICRSZF > T \SHDEEER. 7R
—)L PO TR LET.

fast FAST R 1 ILIIES
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0352

slow SLOW RD 1 ILAES, RREERDIN—) L POERECfEA
L&,

CFD CFDMES, CFDAY VDO ZFRIFIC CFD delay Xdfunction
DREREN S C=FXT

CH1 h'oigACHA OIRIF—=ZANRD BV (ERRTS L) ZRAUET,

BT RILF—, #EhO DY ~TI, TSIDFEI histogram FTRD

EN RSN T,
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5. 3. configd7

cH config histegram
osP
mods quick scan meas coun
histogram V 10000 |+
measurament time
93:00:00
* DSP B
mode
measurement time

quick scan meas count

« file &0

histogram save

histogram file path

quiick scan save

quiick scan file path
byte order

File

t histogram save quick scan save list save

O
histogram file psth quick scan fie path fist file path
Ci¥Data Ci¥Data¥qs_bin Ci¥Dataist_
= = =
byte order list file number  file name
(@ big endian 0 + list_0DDDOO

() ittle endizn

6 config 5T

ENFE—FTY, UIHOSEIRLET,

histogram EXRISAE—R, TUPYTHEHESORSE SLOW F
D1 ILIDKEEBE) ZiRK 4096 D ch T8N, #EET=RIL
F—. #Ehno> FOER IS LAEENS UE T,

list DR RE—R, TUPYTIEDESOYIA LRIV TEFEEE
CH&ESZ 1 DDANY FTF—HELUT EFRNICPCAT—H
Rk LE T,

auick scan 1Y OAF v UE—F, QSG (Quick Scan Gate) TmF/\
LVTTL OB END Ty IEZHSI DBICE A TS AERYS
IHDE—RTY, RIEEEREE 10ms T, TUPYTED
ESOkEEZE 4096ch ICI&i. EX TS AZERLET,

SHERSRS, S&EETHIL 000000 H'5 480000 TY,

auick scan E— FTOTRIEEDIEET. B QSG I IV IESDOAND

HEPRTT, REEHIS 1 15 65536 T,

SHRE TBSIC histogram HJICRISN TN\ DERA T SAT—HZET 7))L
CREFELET, I7MILOREFHREEBRDI 2 —Vy FTEDET,
histogram £— RIFOHBEZN T,

EXNTS LTI 71 )VOHEXT \RZRE, hekFHELETRETT,
MERKCDI 71 ) BTIRFSNDDTIFRL, TOITP1ILBEEEICL T
DI A=V ~IRDFET,

5l - histogram file path [C C : ¥Data¥histogramcsv. B85 2010/09/01
12 :00 : 00 MFE(d C : ¥Data¥histogram_20100901_120000csv &
VDD P 1ILETT—IRFLET,

auick scan E— RFIFF T v OEANDET —HRFEENCLUET, FT v
ZEANNRNBEIIT—IDRESNTE A

quick scan 7—42 7 1 JLOIRIF) NRZHEXT N TERE LK T

FRFSNDI A FTURR D P IWDI T+ P aBERUKT,

big endian EvIIYVT+1 77V, REUNA FOSRFLET,
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list save

list file path

list file number

fle name

litte endian  'J RIVIYVT ¢ 7Y, & M1 ROSIREFLET, Windows
PC D&, HDD NDESAANERL, TOTSATOFRA
HINBRIEZENDDFT,

R ST—8ZT 71 )UREIDNENEFHELE T, U ME— RERES

DHERTI,

R F—=82D 7 JUDAEXT) NRERE, HekFELEIRETY,

KEBKCDI 71 ILETRESNDDTIIEL. COIT7IILBEEEICL

TURDD # =V MIZDFY,

5l - list file path IC C : ¥Data¥ist_bin CFRE L. & list file number 7Y

O DiIFEld. C : ¥Data¥list_ 0O00000bin EWV\DI 71 ILETT—YFF=

BEIBLET,

UZRF—=8T7 74 )UICHIISNDESORIIBESZRELFT I, O H'H

999999 FT, 999999 AHBACIHS O IC Uty &g,

list file path & Tlist file number Z7TICSRICIRESNDIFC D 71L& &R

L&,
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5. 4. histogram &7

‘ CH [ config | histogram |

:::: V] cH1 IZ zf* EEIL m?::\,i)j:d + %?E:Zd + ‘Ei\zgy ‘
e [A] 2 (o [o)[em2a 1| emss [ol|ea o
18.0k - Jews [ 3 [none [w][-677  |30m15 4|1
o [ 4 [none [o]-6727 Fel| 0 o)1
160k~ 5 [none [ (677  Fed| 156823 |1
14.0k - one [« |[-677 14 1me823 1
- one || |-677 1| 1see23 1)1
[ L ——— 156523 1411
o T e w0 e
6.0k - RO [v]- 1705.00 - 8430
Yox Se  mo  sw w mw ww W% ao o aw e ww wn oo ow mw o P AL
« W cusine) 8101
7 histogram 57
757 EZXRTSATSD, config TR mode [CT histogram &R UIZIZE.
SHAIPICTRILF—ER IS LAERRUET,
NBIFT v Oy DOR  OS5DCCHBOERA RIS ANEFRNT DHEHDERE LUET,
ROICH ROl (Region Of Interest) Z2@Ad2 CH BFSEERLEI, 1 DDOEX
IS AT UERA 8 DD ROl &3%ED T,
ROl start ROl MBHBRIE, SfiildEt calibration TERUCENRTTT,
ROl end ROl D& THIE, B3R calibration TOERUCERICY,
ROI-SCA ROIEICTESEEH USIEE. DSP 20 FARILED AUXT H's AUX4
DEIHFHS 1 usec D LVTTL OYwOESEEHNLZET, RO (FAUXT
mHZ. RO4 [ AUX4L (X LUE T,
AT 3D FAST-SCA MEEEBNITDE. AUXS h's AUXS HhikF%
18R CERA 8 DM ROl ZEATE., E5&EEIUE FAST 130T
LVTTL OYvwOESEHNIDENTEETT,
energy E—DfIE (ch DIRILF—EBDEE. MNn-KaDiHE 58%eV. Mn-KB D
B8 649keV EHELFET, B calibration ICT ch ZEIRUIZIRE.
ROl BnE—2%EE LEDE—DfI& (ch) ERE UL IRIVLF—ENS
keV/ch 283 L. HElRMELRZRISEBLET,
calibration X BHDERT, FHEICHE X BNV EREINET

ch ch Fv=x)L) &fikmr. ROl D FWTM O FWHM 72EDEfT
[FERICEDET,
eV eV BfIRT, 1 DDERXMISAICRITD 2 BEEDE—D (Dl

B EIRIVF—BED 2 SIRIEICKD. chDeV [TT8DELDIC 1
REF y=ax+b DIEE a LA b Z8H UX#ISGHRELE I, ROl
DFWTM O FWHM I EDERIS eV [TI2DFET,

keV BERR, 1 DOERARTSAICHITD 2 i EDE—D (@
IMBE) ETRIVF—ED 2 sIRIEICKD, ch DPkeV [CI8DELD
(T 1 JREEE y=ax+b DIEE a CUIA b Z28HU X #TGHELE

keV
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Y mapping

smoothing

X axis calibration
Y axis calibration
X EhEaE

Y &b

9, ROl @ FWTM @ FWHM 2EDERTIS keV IT72DFET,
5l : 58525ch ICMn-Ka D 589keV). 642.14ch ICMn-
KB DBA4A9kKeVIN'DIIHES. 2 RIRIEXNaZ 10144, b %=
-23677 EBEEHUET,
manual 1 KEF y=ax+tb ODHEE a EEIF b EBISNIVAERISRREL
XBHCERE LK T, BRI ERISHELET,
TS0DY 8OV YEVITEHERLUET, Y #OINILEEREINET,
linear BHR
log XU
HETHVDIR \ZEICHBIRZS TR I DITHDRANA—I Y IHEECT,
X sHDETZHEIRUE T,
Y BDERTEERLE T,
X 8 ETED DO U BRI =)V EF v DI DEBEIT—)UTIZDFE
9, FTuOENTEBEIRT—)ILTRLEND, X BORIMEERNENERE
[CTRDFET, RIVMESFCIIRANEEEE I DHEIE. VIRADNA VYEEE
TDIMEDLICEE, DI IFERFI TV wIFTDCETEECEEI
Y 8 ETED DU CBEIRT —ILEF T v DI DEENRT—)UTEDZE
9, FTuOENTEBEIRT—ILTRLZD, Y BORIMEERNENERE
[CTRDFET, RIVEFCIEIRANBEEEE T DHEIE. VIRADNA VYEEE
FDHBEDLICEE. D) wIOFEIFIIIND v DTDCETCEECESKI,
N—YIEENY—)LCTT, ROl SEDIR. TS50 EON—IIVEVIATRS
v U CREITEE T,
=1, DUy DIDEMTD 6 FBEDI— LA UROX—=L7P D EERL
EfTCEET,

o n
] +
L N

¥

(5 (6
8 557 =it YRUZ—LT™ RY—L

(1) U A—=NTHATY3V&FRLUT X—AMEEDI
——ETFBT A RIVA LDORED Uy DL, [
BN —L@Eabs)dFTTY—ILa RSy T U

&g—o
2) X-Z—=A XTI > TISIDMREIC =AY
@) Y-Z—A Y #To > TISIDMREIC =AY

@ T1v b=  ZEFDOXROY RT=)VEd>57 L TEFRT—)

B MIMEBUCA-LPIN X=LTPD R FBDPNRED ) v D UKD,

B MYPEPVA-b1Y A=A VI BPNRED ) v D UET,
INTY=)b, TOv FEDNDATI ST L EREITRECT,
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5. 5. ROI-SCA t#sE

REUICTRILF—&1H (ROD RICEEUCKRSEN®DDHEE. TOIEY1IVYIT AUXT 15
AUX4 70N/ YLANE 1 usec D TTL OV wOESEENIDCEN'TRETT,

PC
Detctor |Preamp | DSP-MCA

\ TechnoAP

DSP

»  Counter

JL

O FAST-SCA 15k

histogram AT ROICH & ROl start & ROlend &35 E L9, M. 778 (SCA) DROIM H'o
ROI4 MEFII. AERE 0 B/ \R)LLED AUXT D5 AUX4A DiFFTxiim L CUES, ROl CH IZIE
AN CHZERUFET, ROIstart & ROl end [F ROl DEHZRELE T, Bfiildch TI, FHEE X
—a—Config &0') v IR ETEHEN AR IXESNET,

histogram
ROl ROI ROIstart  ROIend ergy
sca cH
et [FIh 0 fnene [O[7es eller s =
Moz [H]) e [#llom Bifse &
[ cHz oo 2000
Fews [ s nene [0 = 6775 |+
w0 +[aoss 3|1
w0 $Haoms [
w0 s{|a0es |51
«J||o +laoss |31
10 ROl %€
BHUZOY Y IESIIIUTRDEDTY,
R B e e
: : f ; : U
D™ T
B .
........................... 1—
............................. §
44

ém I;ZOOmV; 'chgz[ sogum\-‘ M[z.(;ous' A Ch-ji I ;2.16\}
2.00vV  [ch4[ 2,00V
1+~ [~2.04000ps]
11 FAST-SCA #EEC R0V v OEsSHA
XZAYOCHA - JUPYTEDES. CH2 slow. CH4 1 AUX I FHHIES
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6. #IREEE

6. 1. BRCHEH

(1) Z=ECOHBEDERZ OFF ICUET,

(2) 20YHN\RIVELAN DRI EPC Z LAN T—J)U CERLET.
(3) RAYFVINTEFRBOZEFONICLET,

(4) AHEEOERZONICLET,

(5) PCOERZONICUET,

(6) D0V \RILEDCHT IwFET PV ITENES BRI,
(7 20Y R \RIVEDMONIIHFEAYORI—T &8GR LUE T,

6. 2. FER(T

(1) APTUZ=EEBUET,
(2) CHAHAD., config FT. AT 3h@NIZ option Y TEHEDZEE LUET,

CH config histogram

anzlog fast show showe showi show digital digital
coarse ADC trigger  risetime flat top pole trigger Coarse fine inhibit
ON gain gain threshold (ns) time{ns) zero threshold LLD ULD gain gain width{us)
CH1f - (x10 | || (4096 || |50 || (800 5| |30005| (65 | (90 F| |40 | 4090 (5| |x16 | || (05000 | |8 |
CH2Y - <10 | || [4096 | | |50 |+| 800 (=] 300+ &5 | |40 [+ |40 [+ |a0s0 || =16 || |05000 5| (8 |+
CHIN - |x10 |« || [4096 || (50 |+ (200 || [300f+]| |65 [+ |40 |&]| |40 |+ |a090 || |x16 |« | (05000 || |8 |+
CHall - (%10 | .. || (4096 || |50 [+1| (800 || |3000+| (65 [+ (90 F+| |40 | (9090 F+| (%16 | || (05000 5| (8 |+
cH config histogram
CsP
mode quick scan meas count
histogram iy 10000 |+

measuremsent time

48:00:00 =

12 CH YT config 5 734EM)

(3) AXZa——Config &0\ v . EEEE1TVET,
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6. 3. JUPYTEHESDHPFTOTANL VIR

REBITHEEH SN TD ADC DFPFOTANL VI BREOT S RLANIVERINS 2Vep E78o5T
ROFT, TOLYINFHAKIRD X #DITRILF—HICXNg DISSDRSEZ/ \— LU T\ DD
O~ ~\ZR)LD MONI I FEAICK o CHER LK I

(1) APTIICT. DAC monitor CH Z& CH1., DAC monitor % pre amp C556E LE T,

(2) CH1IRFICMn-Ka BGSkeV) BEIRILF—NBIHRINESEANDULET,

(3) MONImFASENSNTNNDPFOTIESEAYORI—T CiEala /YL ADFSBEZETE
=R

(4) ANESOXBIRIF—Ex. sHAIUIZESORSE Vh V) EREBODIRILF—L VY
Emax [Cl3. RADDITEHFT,

Emax = Ex X 2/Vh

BIZIE Mn DEE X SROIREESESEREBNAD L. Ka #R(B.9keV) [CXTINT 2/ YU ADE
SIEN 200mV THOIEEE. BATRILF—LYIIF 5%KeV ERNET,

(5) FZ. CHATDanalog coarse gain ZEINEBZ DHICKD Vh H'EBEIT D2sHh. TRILF—
LY YBZEEIDENTEEI,

13 il RSYIRS Uy REEITUPYTEAES. Bl 1 MONIHFHS0 preamp 1§
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6. 4. SLOWRD 1 ILYDEE

TP TENESITXL SLOW FDOEREFETTISNNET, B 1 )LY (Trapezoidal Fitter) D7
)I/ZiU ALEUT, 1\ A TSA Y P—FTD0F v TEBRSNZ D 1 )L TOv D3 B0 1 ILYICINE

L « DU « D EL\ofTiEZ. ADC D 100MHz D20y DICFRAL CEE LT,

V(1)

(k]

SUB
Delay J B

TUF T A1 Rv(n) & TrapezoidalFilter £ 7Ti# fos(n)

11

vin) (T=60us)
s(n) (risetime=6ys)

14

0.9

0.8

||||||||||||||||||||
D 24 6 8101214161520222426283032343638404244464850

BFfRd ps

14 SLOW RIS ()

‘M

d(n) MUX

X
SUB _L ADD rm)
ACC2
- +
Delay J

& 15

ACC1
1l

dn)=v(n) —vin—k)—vin-D+v(n—-k—-1),
p(m) =p(n—-1) +dn),
rm)=pmn)—Mx*dn), n=0,
sm)=s(n—-1)+rn), n=0,

Where:

k : risetime,

l: risetime + flottoptime,

M : pole zero

References:

s(n)

[1] V.T. Jordanov and GF. Knal, Nucl Instr.

and MethA353(1994)261-264

SLOW %71 J)LA (Trapezoidal Fiter) 70w K UEE
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TNHIZHRERN S 8H D707 Semi Gauss Filter M/ VL AGEODEVVERUED, Semi Gauss Fitter IC
LEAR, DSP [ZE—DZFTORSRENY 1/2. /YLIEH%Y 1/3 ERRNCEDNHDDET,

1
T E—UFTORRE 5

L

1.1+ I I 1 I I I I I I
FP+07 SemiGaussFilter (T=6ys)
1 \ / \\ DSP TrapezoidalFilter (risetime=6ps) |~

|
T
7l

1
0 5 10 15 20 25 30 35 40 45 S0 S5 60 65 70 75 80 8 9 95 100

— By

1
< » JVULRIE :‘f"]g

16 Trapezoidal Fitter & Semi Gauss Filter DILEIHED |
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SLOW 22D 1 LY DREZCEILE T,

(1) MONHFEAYORI—TJIZE . DAC monitor CH Z:%34 CH [D&EIRL. DAC
monitor type Z slow EERELE T, AVORI—TICTCZDESHRZIDRIOERLEI,

(2) UZPPYIDITAEVTHA \EOS us EUEIBEERIURHHCIBICIE. slow rise time
Z 800ns ERELFT, COEIFIRIVF—DRRECRELET, BEREITDEXIDSEEHE
SHANTIREE RN FIN. ITRIVF—DEREENNEHTT ., FISHENRETDESHENONEITS
WCENBDFET, T4/ MEEEZ800ns T,

(3) slow flattop time Z23ELE T, T 74U FRET 300ns TY, *+100ns ZIH CTIRILF—
DEREE HENR) =i U o5 LT,

(4) slow pole zero ZRELE T, COEKEICTSLOW R 1 )LYDIIS "D DBDDZA—) N—
32— OP Y- 33— FEEERH I DCENTRECY, T I 4)LNEEE 65 TY, EHEsiC
FOoTCERENFINTAYORI—JIC CRESNEICEELUFET,

il

17 slow pole zero 3%

6. 5. SLOWRRLvY 3/l FDE

FFHDIEEAZVE (100F2E) ZEAND LT throughput rate(cps) Z&38ILE T, slow trigger
threshold ZRRICINE< U throughput rate(cos) AE L2 JEZRDIIET., ZDENESE /1
ADBRISO T, ZOBELXD+3~+10FFEITZELUET, T IA4/UREEI40 TY,
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7- D-I-I \J

7. 1. =€

(1) XZa——Config 20') v D UTEHEEANEZNKELE T, ETE DSPRERRITSLT
—SINWEAESNE T,

(2) BIBmEHAUIZER RIS AXOEHARSREVIEME T SIBSEA =2 —Clear Z220') v D UET,
TEHEEFICE R RIS AT -SRI DHald. XZ1—Clear Z220') v O FITRDETE
a2 LUE T,

7. 2. FHABHS

>< a1—Start &0 w2 UET, sHANBRESN. Fseh=EITSNE T,
CH Bl CH 80s AR RO FRRSNZE T,

+ aca LED D's3mULZET,

+  measurement time I[CEHAERERFENRISINZE T,

+  real time [CAMEIN'SENS LIS EIRENFRRSNE T,

« live time [ICAMESN SIS UIZ 51 T84 AR SNZE T,

«  dead time [CAHESHSEUS UIET v RO ADFRRSNE T,

+  dead time ratio IC dead time / real time DEIS (90 DTSN ZET,

7. 3. ERARTSLAE-R

config M mode T histogram ZEIR LU CGGHAIZBRE UICIES. NeohS=TaNEJ.,
+  mode IC histogram EFRMSNET,
«  ROIEHC RO H'5 ROIB BstEERNTRSNE T,
«  CHATJE histogram YJICE X RIS ADRRSNET,

module [DSP1 [] 1P address |192.168.10.128 memo | Test ol (S el o histogram
cH ROI
CH inputtotal  throughput  input total  throughput pileup dead time | |ROI peak  centroid peak gross gross net net  FWHM FWHM  FWHM PATM messurement real time
V. count count rate(cps)  rate(cps)  rate(cps)  ratio(%) | |Ne. ch) (ch) (count)  (count)  (cps)  (count) (cps)  (ch) (%) (V) &) e
messuremen :05:
CH1 : 2.399M  2.345M  7.914k  7.755k 0.000 0.0 | |roni:1556 1554.79 11316k 428.693k 1.429k405.307k 1351k 33.8 2214 130.578 241775 | tme 00:05:00
CHZ 0.000 0.000 0.000 0.000 0.000 0.0 ||ro1Z:-1712 1707.76 3.222k 153.854k 512.847 117.774k 392580 37.0 2201 142.853 271.999 | resltime 00:05:00
CHI :  0.000 0.000 0.000 0.000 0.000 0.0 |Roz: 0 0.00 0000 0000 0.000 0.000 0000 0.0 0.000 0.000 0.000  quickscan 0
CH4 = 0000 0000 0000  0.000  0.000 00 (ROM: 0 000 0000 0000 0.000 0000 0000 0.0 0.000 0.000 0.000 T’ET:C'"”'
ist il size
ROIS = 0 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 0.000 0.000 “N:E)SE 0.00
ROIS : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 0.000 0.000
ROI7: 0 0.00  0.000 0000 0.000 0000 0000 00 0000 0000 0.000
ROIE : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 0.000 0.000
CH | config | histegram
120k . - . ROI ROL ROIstet ROland  ensrgy
: g sCA CH (ev) (=v) (ev)
1.0k CHL 1o |emt [ [seme b e1zss (4| sess
CHZ 1 (o [ |62z R|emes 1#|eas0
100k [#] cH3 one [w|-107.5 | 308001 (4|1
0k CHe 4 |none [o][-1078 4| 200673 [4|1
5 |none [ |-1075 | 157131 |1
8.0k - none [w|(-107.9 | 15713.1 (441
— nene [ |-1075 1 15713 (|1
] & |none [w]|[-1075 F| 157131 R[1
g 80k cslbration
B sok @ch @ O kv © manual
ROI centroid(ch) energy (V)
4.0k —| ROIL [ ] 155475 - 5559
ROIZ - 1707.76 - €490
20k =]
2ok ¥ mapping calculation
@) linear [E] smoothing
1.0k | a : i b © log
0 g * T ; T ; T T i = & | wny
Y v v e N ]
=« @ cusmen  8]0]1Y

18 histogram T— 58l
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7. 4, URRE-FR
config 7MW mode T list ZEBRU GHAIEBHE LICIHBE. FeehSRITSNE I,

mode [C list EFRMENE T,
save LED D'l L. file size Byte) ICIREREFEDPD D 71 )ILT A1 IHERKSINZET,
list file size(byte) [CAMESHNSD' ) R ~F—HEZHE LTI 71 JUTRFEUEBSENRIINET,

5 DA4YvDIORAFvIE—F

mode [C quick scan EXRMSNE T,

SHARHEFNE QSG IFFADIESH OV LOW LNIL) THRINEBHHDET,

XZa— Start Z20'J w2 L. aca. LED Dl UISIRREICIZDET I 71 ILEERR L. QSG i+
ADLVTTL DIESHHERDZET,

QSGIHFAD LVTTL OIIE END T v IEER U TH'S High YAREDR CHA H'S CH4 MRARD <)L
F—ER . YTB RO Iy IBHEICT—9% PC Nk U T, PC TIEGZHBUET—9ET 71 LA
®FLET, IS TN T Y IZEHT DL, FERE LT auick scan meas. count DEEID E7S
NFET, QSG IHFADESD/ VLGS BIZIE 10ms SHETIE. High IABEDY 10ms fits. 20
Low REENSRRE 10 us EUIEEDZE 1 O (B &UET,

6. FHASLE

SHAIPICIRIETDIZSIE. X 22— Stop &V v I LET, HIEETAESELELET

measurement mode D'real time DY measurement time [CEBET DEEHAIZHR T LE T,
SHAIPICIRIE T DIZSIE. X Za—Stop &0 v O UET, ETEFHAIESIELET,

save LED S8BT L&Y,

real time DEFHMMNELELET,

list file size (Byte) MFFHMSLEUET,

auick Scan E— R Tl QSG i FHICADSNEINEIAND R IT—DRITT + T L IDEDFDHE L
JZ auiick scan meas count [CEhET DEEHAINYELE UET,

40

8. #&T

XZa—Fie - quit 20w D UET, RS POINDRISNCE. auit NI V&0 ) w DI DER
PISHET L BESEAET, KOs, & TSOSENRISNE T,
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S, 7T
9. 1. ERARTSLT—IIPAI

1) IrAIuE
NINXEDDD CSV TFR

(2) 2r1IB
=

(3) &Rk
Header Bi¢& Calculation Bf& Status 88& Data Bfo/2DFET
[Header]
Measurement mode Real time
Measurement time SHARSRD, SBhildR)
Real time NNVl AN
Live time SATH51
Dead time Ty RYTA
Start Time Rpilsisiszl
End Time SHAKE TE5%)
XM CH 8BICIRE, RERBITREEEZFINET,
ACG =271
ADG ADC 71~
FFR FAST 251251 A
FFP FAST 2205y bbby T84 A
SFR SLOW R51 X591 I
SFP SLOW RISy kbwTH41 A
FPZz FAST ZM—)LEOFv oIl
SPZ SLOW FR—=)L PO+ v IL
THR FAST RALwv¥3)Lk*
LLD TRILF—LLD
UuLD TRILF—ULD
OFF acalln
PUR NPT IITD -
POL i
DCG FIPINDI=RTA Y
™S HA IIDER
CFF CFD O»>203 3y
CFD CFDFr L+
IHW 1eEy Mg
MCHBIIZET
MOD EFMFE—F
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MMD
MTM
CLS
SCK

[Calculation]
XU RO BICIRE
ROl_ch
ROL_start
ROl_end
peak(ch)
centroid(ch)
gross(count)
net(count)
FWHM (ch)
FWHM
Energy

[Status]

XU CH 8BICIRE
input total count
throughput count
iNnput total rate
throughput rate

dead time ratio

[Datal

STAFE—I

RpliSE

D0y &R

WAVE 527U o00v D

ROl DXYRETSOIEADTF v URIVES

ROl BH#BfiI& (ch)

ROI#&TI&E(ch)

ROl BDE—DfI&(ch)

RO EDPINTE (ch)

RO &N ~EOHEAD

ROIBD/INY DTS Rz UaIUNEAD Y REOHRD
ROl EDHElE(ch)

RO En+felg

ROIEDE—DDIRILF—IE

~—=SILADY =
2=y bRV
A ZAPA  Vard
=Ty bADOY LU=k
T RS LEG

SFrIRILDERA TS LTS, BA4096 =,
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9. 2. URKFT=HIP1IL
(1) D7k

2

(3

AT Ry RD=D)\A A= — (EvITIVT P> MSBFirst) &

T7P1)&

config TN ist file path ISFRELIZ D 71 )UNRIC, file number Z& O 585 6 Mt LIZEDICTS
NFEY, BRI list file path [C D¥data¥1234560in. file number [C 1 E5REULIES.
D¥data¥123456_000001 bin T9,

list file size [CERETDE. REPDI 71 IV UE T, Z0E. list file number Z8E1T 1 DFED
HFIFHUWND P IVERE, 7500 71 URFERGELE T,

=i
1 AR oIz 80bit (10Byte. SWORD)
Bit79 64
real timel47.32]
63 48
real timel[31.16]
47 36| 35 32
real time[15.4] real time EE/)#1(3.0]
31 29 28 16
==[2.0] PHA[12.0]
15 6|5 2|11 @)
Z==[9.0] UNIT3.0] CH[2.0]
19 list 57— #—Vv
Bit79 H's Bit36 real time, 44Bit, 1Bit &2 10ns
BAGHRESRIN 48 BRI (48 BSRI=2%  10ns)
Bit35 H's Bit32 real time EE/N L, 4Bit, 1Bit iz 0.625ns
Bit31 H's Bit29 ==, 3Bit
Bit28 H's Bit16 PHA CERSiE) ., 13Bit. OH'5 4005 =M,
Bit15 H's Bito ==, 108t
Bitb H's Bit2 d—wkES, 4Bt, A=y 130, A=vk161d15
Bit1 H'5 BitO CHZE=S, 2Bit, CH1 130, CH4 X3,
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O. 3. DAY IDRFv»IFT=9T771)

BREARP? T I TOA v DO RF v VT EREFEUCHEED I 7 U T, APTUZEFERET. 3
VY RICTTRESEND S D v D AT v VT =SB UIIBEDT —YFAERERDE I, IV R
DB Bt IOV FYZaP)b) 28R UET,

1) D71 U
INAFURR EvIIUT 1 PUFERE) IVIYT 1P, sHARIDSEEICK DERN TIEE
TY, 55E 71 )L configini A Config £33 M ByteOrder ICRUYT, O DEEIFE Y
DIVT4 P A OEIE) SIVIYT 1 P T,

(29) TP1IV&
config § TR quick scan file path IS8 E UIZ D 71 )W\ RTS8 F T,

(3 #E

Bit15 5)
RUN Number 3\

U@ N

FoRILE

> DAV A

X
B

I —

No.1 CH1 4096 16bith D/
No,1 CH2 4096 16bitNJ>/
No.1 CH3 4096 16bitAI>
No.1 CH4 4096 16bit77>/

No.2h'BNo.N-10 —_ omn
CHADBCHAD AN )L >®T 580

No.N CH1 4096 16bitA9 > b
No.N CH2 4096 16bitA9 > b
No.N CH3 4096 166t b
No.N CH4 4096 16bitha Y k )

20 DAVDIRAFvIT—=I 21 )UIEE

@D NS5 —EB
7—97)7'1’”/0)5‘6 BEERE 20 /N1
RUN Number H13ES, O 65535, 2/\1

- FHAICEL N SHEIEEL, 1 H'o 65535, 2 /N1,
s FuRILEL FvRIL (EY) B, EBF 4096, 2/\1 .
- FlE 14 )\ ~,

@ 7—9‘15

AN IV FeRIL (EY) SED 231
© TIYA AIFHAEREF v+ R)VEICKDTZ,

51l : FRAICENERA 8000 CNIZE.
262,144,020 )\ | =20 )\ F+4096 FvRILX2 )\ = X4CHX8000 @
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(4)  #®X ATY3YV) WOV LRI

Bit15 0
RUN Number \

SHAEHN

F R

> DA\ E—Bf

i
b

I —

No.1 CH1 Input 32bitDD Y
No.1 CH2 Input 32bit727>/
No.1 CH3 Input 32bit72 > -
No.1 CH4 Input 32bit D>
No.1 CH1 FvRILE 32bithD >k
No,1 CH2 F -+ RILE 32bit NI/
No.1 CH3 F v RILE 32bitHDI > k
No.1 CH4 F v RILE 32bit DI +

No.2H5SNo N-10 —
CHAMBCHADINpUTE 2R L > Q7 —~Bb

No.N CH1 Input 32bitA>
No.N CH2 Input 32bitA>/
No.N CH3 Input 32bit A2/
No.N CH4 Input 32bit A2/
No.N CH1 F+ RILE 32bithD Y
No.N CH2 F v RJLE 32bithI
No.N CH3 F v RILE 32bithI Y
NoNCH4 F v RILE 32bithov |

Y 21 (FTY3Y) NOVELERIER D1 YvDIRFvIT—5I 71 )UEE

@ NyH—Ep
7—5'7;74 JLODFEEEERE 20 /N1 F,
RUN Number R7ES, 0565535, 2 /N1

- EHAIEE N SHAEEL, 1 565535, 2 /N
o FyXRIE FeRIL (EY) #, 4006, 2048, 1024, 512, 256, 2 /\1
[
. Flm 14 N1 |~
@ T—'S"‘B
* |Input QSG ifF High OREIDANDADY R, 1 FeRIVEED 4 )31 |,
o AT I 1 FeRIL (EY) HED 4 /N1

© TYA AIEHRICEIETF v RIVEIC KD TZ,
il : SRRAICENERA 8000 @ Fv=R/LEN 4096 DiZE.
524,416,020 /X1 k =20/« ~+ ( (4 /N1 =X4CH) + (4096 FvRILX4
N1 =XA4CH) ) X 8000 @

36 KASHT O/ I-E-



AREREEE  APNS04X

10.

WAE

10. 1. FWHM &é&i@) D&H73E
status ¥ TNICHD FWHM (Full Width at Half Maximum) 13 I TRO@DICEHSINTUET,

1)
2

(3
4

€,
(6)
e,

FWHM
fmax
Pl L2 L3 P
fmax*1/2 L1
P2 P4
y offset
ROI start x1 x2 ROI end

22 FWHM &

EX RIS AICRITD RO start & ROl end BDERANE fmax Zi&H L&,
EX RIS AE RO start DRXRE. EX RIS AE ROlend DRRZBERR ClaU'EX I, TDBE
IREE—DME fmax D'SIEENEBICRD UITIREDRRERD/I N\ DTS RA Tty
(offset) Z&HLET,
fmax 5 offset ZZ=LAILVZEDD 1/2 Z&H L. #EEdE T UIEBRLT Z51EFJ,
EXRTSAE L1 HET D 2 RERDHDICTH, REIDRIERP1 P2, RUP3 &P4
e LTI,
P1 P2 ZESERL2 & BULK P3 & P4 ZESER L3 &5,
L1 & L2 DRRDXEAHEXT & FULK L1 E L3 DRRD X FEAZE X2 ZRDFT,
x2 & x1 DEZFWHM EUET,
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11.

11.

)V R el 0

1. BRIS—DRETD.

FERSETZIE A Z 1 —config [T connection error TS5—O'TIR8. R RDO—2ONE Ui
TUVSV\TEEENDBDNFET, CDIEE. IMTFEERLET,

1)

2

€C))

4
€S))
Q)
2,
&
(D

11.

FCEIRIODIERY D 77 )L configini A IP D' 19216810128 EE8ESN. [Systeml 203>
DEN— FESHREDERDERSN TR, A7T ) %ES)L T IP Address DRINTEL
HdIC AR UE T,

[System]

PCConfigPort = 55000

PCStatusPort = 55001

PCDataPort = 55002

DevConfigPort =4660

DevStatusPort = 5001

DevDataPort = 24

SubnetMask = "2552552550"

Gateway = "192.168101”

PC DR RO —DIERDIAMEBS 15T CEDRENE DN AR LE T, AMESSDT I 7 )L %
EIFURDBNTY,

PJ>PELUXR 192168.10.128

PIRy YR 2552552550

FTIOAIRT—FD1T4 192168101

UDP #5580 PC BINEEN— FESHBE LU U \D, COBSISEERIOERR D 71U
configini A Port ICBINES&E&= LT,

1 =Ry MT=J)UHEHRSN TL\DIRRECERZ ON [CLUET,

OVY RTJOYVTHCTping OVY REEITUAIES - PC HhEE CE AN E R LED,
AHESOFFREANEL, BE ping IV FEFRTLET,

D1 )LAEE D MOD P V=D 1 —)LV D F&EOFF ICLET,

PC MR —TixEDEEIMEEEEEIC ON [CLET,

J—FPCREDHZES. FHELANMEEZEINC LET,

2. OVIJRIS—DREETD

ATV 3AVOEEREICELD. NSO D 7 — DT PEFP T )T— 3 VORHENED D DT VEL)
BENBDET, BT TRENEHELIES),
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11. 3. ERRMISLADRRINER)

X1 —Start 2547 L CE histogram 7D S J[TIERISHIVIVIBE, UTFDREERLET,

(1) histogram 7R plot ON [CTCH1 & ON [CE&EUET.,

(2)  input total rate(cps) & throughput rate(cps) HYI Y =L TUVBHEERLE T,

(3) DAC monitor CH Z CH1 [, DAC monitor type % pre amp ICLU T, preamp DRV
IIIEDAZIZZDET, 1V (AMQ #RiHIH) AR TV \BH EERLE T,

(4) DAC monitor type % fast [CUTFAST £ 1 JLIDESHEHSN T \dH EtER LE T,

(5) DAC monitor type Z slow [CLTSLOW %D 1 JLIDIESHENSIN TV \BHERR L
ER

(6) fast trigger threshold Xb slow trigger threshold DB NS I 2D AZI /D E T,
input total rate(cps) & throughput rate(cos) DAY FERZHS, 100 K5 30 <50\FE
THEE NIBHSEE LU TUNE, 2 DD rate DYDY MNIZBRDITRRELET,

(7)) DO3DDXEEY 8=t v o LU TH—RRT—)UCLET,

11. 4. PPRUREEELICL)

BUARD THEREEE APGS107 IB8&G IP 77 FURESESA 22RU TSl ), MIFESIHRSIS
B FTHRBNSHOELIZS0,
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