Venus Lite

Time-Digital Converter
Time Tagger
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High time measurement resolution: 0.975 ps
Excellent timing performance: ~ 3 ps RMS jitter
Low time measurement dead time: — 2 ns
16/8/4 channels per device

Online coincidence measurement/frequency
analysis/TOT/TCSPC

Support g? curve/IEEE 1139 clock analysis
Maximum Count Rate: 250 M cps/ch
Maximum Clock Analysis Frequency: 500 MHz
USB 3.0/1 GbE/10 GbE/40 Gbps QSFP
communication interface

Fully open and customizable
CIC++/Python/MATLAB/LabVIEW API/SDK
Data acquisition/analysis host software
(Windowsl/Linux)

Scalable up to 256 devices (4096 Ch) for
synchronized measurement
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Streaming Time-Digital Converter

Venus Lite User Guide
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Chronos Technology specializes in the development of
ultra-high precision measurement equipment,
offering nanosecond-level synchronization h
o _ ~NFoNOS
solutions tailored for the quantum, medical, and
industrial sectors. For more product information,

please visit our official website- www.chronosci.com
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16/8 @I Y [E)-#FH#es (TDC)
8/4 BEEMN-HF i (ADC)
WEENBE, SEEREBRLE Venus tne-T
SHBRLEFME/NE/ELTER MR/ R a2 2 s
[TE% L BREXE/EERED T/ 8L RN 8% -
XEFBXFUHRIHER (TCSPC)

TRHES/REEEDEZERE S

XEIW (B/H) XBERHILEITE

S #F IEEE 1139 B ia EMEAAT

X FLIM BR SR

W/SMER BT RIE SN, IS IA 256 MMEEAR (81d 4000 M Si@iE )

HMER I A\ BT EPAREE 10/25 MHZ O]3%

SR REMEHIAREER

USB3.0(70 Mtags/s)/1G LAKM (25 Mtags/s)/10 G LAKM (180 Mtags/s)&tE#E O, 12
it 40 Gbps QSFP(720 Mtags/s)% & #4 O #pY

BEHIERE FANEE (Windows/Linux) , BEEHIBLIBERAE,

B ZB T C/C++/MATLAB/Python/LabVIEW API # O #1 Mz A <4l

+12V Bt
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of

A AR
J o K

:]ul....

= MEBE M mpTEEwE
0.976 ps BB EHT /P b srmmue
BIEE BN EREE~ 3 ps RMS c S (TOF)
BB EZERTEE, 0~ 1 ms (LSB: 0.976 ps) Py

5B E R I 2 FLATIE 2 ~ 100000 ns, oA E X PETRIENE
WAL N BHAEBE 40, 16 BELRNE W s

MRS HERE 8 kHz - 500 MHz BT B

Bih 50 Msps, 12 bit ADC S2AE | S
BT 50 Ohms @ AR

: _ W BT E
G B B EESBEE-1.5V - +1.5V, 14 bit

iR EEBRWEE 1/30/40/70 mV

Hty

® ZHE FPGA-TDC A
& BERAXEF
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+12VERMEE, AtH, WAESKEESKESRS, ESEESY, LG 3ns, E8
ME 1 MHz, 232 B[AAZ Venus 2% 16 MBES, NXUBENBZEHTSHIUS,
BSEHBYHREN, WREEBENBREH /2.

FH 1 Venus BRI ZFHAMIESH

17

B Venus lite Venus lite-T B M3 5544 /354 88
16/8 16/8

ENTERRRE 0/40 0/40 °C min/max

RAHRK AL X%

B3N / 2 -TRA:

XU B3 35 ik / 4300 RPM X5 B 51 &

i / 9.7x2 CFM B R SLAY IR 4R

27 / 22x2 dB 3 E SLEY ISR

M EEEHK

INIEIDUEE=SGRER 163 8 163 8

AD I E18E % 834 83k 4 0 sErRIE"

TOT M= BEL 16 5 8 16 5% 8

SENEEE BENEEBER

BIE T T 0 ABFEPES,

i A\ BT 50+1% 50+1% Q RS EINAT i,

MAESHHF 2.4/3.3 2.4/3.3 vmin/max | EMIMESER

BMAESEBF 0/0.8 0/0.8 vmin/max | NEEELR

CONEEETPN

NPT 10/25 10/25 MHz 34 F V1.3 A

MAESBHYF 2.4/3.3 2.4/3.3 vmin/max |, XX 25

BMAESKBYE 0/0.8 0/0.8 vVmin/max | MHz BS§REIA ;
FF V1.4+RATE
%, X ¥ 10
MHz/25 MHz B
EEIPN

SNERRIZ A

BNSBFRE 40 40 ns




Chronos

LAB MADE EASY

ERREL (M) BRAE

WMAESEBYE 2.4/3.3 2.4/3.3 vmin/max SHEEH "

MAESEBFE 0/0.8 0/0.8 vmin/max

REH L

BEZ P tREES L 1 0

0 H B Ep AR 25 25 MHz

BMAESBHF 2.4/3.3 2.4/3.3 vmin/max

BWAESEBFE 0/0.8 0/0.8 vmin/max

Gate BN\ /H H

BMAESBHF 2.4/3.3 2.4/3.3 vmin/max

BWMAESEBFE 0/0.8 0/0.8 vmin/max

kP ZE IR BB E 0/2.5 0/2.5 ns

Bk IR 8 L 4> 78 78 ps

AT ©

1B +1 +1 V/V

EIPNEEDD 50+1% 50+1% Q

BMABR 5 5 pF

BWAESEE R 8 B 18] = B,

IE @ fkot 0/+2 0/+2 vmin/max | o] LA A 8 K 1g

£A [ ko -2/0 -2/0 Vmin/max | EES, BICEE
AiBig+5V

oiREE A BR 1 0 (B 1R

SCE -1.5/+1.5 -1.5/41.5 vmin/max | BSCE. IREF

DY 0.6 0.6 mv B ETE, 158
REWRERER.

TDC &% LSB is ~0.976 ps

NERNZE 0.976 0.976 pS R, LSB ML

&L MEE = = B N Z =

DNL(B /@) -1~10 -1~10 LSB 0.9765625

DNL(Z @8 1E) -1~40 -1 ~40 LSB (1000/1024) ps.

INL(E 52188) <20 <+20 LSB AEEHREMN L

INL(E @ iEE) <+40 <+40 LSB UMK A
BiERR, IR
BRrEEfHE
KR, BN
B P E B
0.9765625 ps.
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Chronos

LAB MADE EASY

ERREL (M) BRAE

AT @ X E R
B, RXHEEPA
0.976 ps,
ADC 2
RAER 50 50 Msps
aRsES 12 12 Bits
INL <t <t LSB Fin=10 MHz
DNL <+0.65 <+0.65 LSB
SNR 70 70 dB
ENOB 11.3 11.3 bits
SINAD 70 70 dB
BiBERENE EOPWEEERE
ZEEER ~6.0 ~6.0 ps RMS, Cho-3&1&
a/y2 P B Ak & 320
S PEEBER ~3.0 ~3.0 ps RMS,
/42 FF 4/538B3& 2ps
R E S m, 1
/BENBE R
{EE 2 psRMS, &
10.2.2 %,
BEEKEUE " EOBXRBER
/N ERKEE 0.5 0.5 ns Cho-3
AR & Bk 16 16 us B R A& 3
B B8] 25T B 8
FLEY 18] 0] 1255 B 2/100000 2/100000 | nsmin/max | _E AL 4% 4 o] &
PeBY [E1R & 2 1 2 2 ns =i
RiFBEE LA B A4 o] e
oIR BN 1/30/40/70 1/30/40/70 mv B
ERCRNIEIFISIS
CRERISINGIR $ien ! 0/71000000 0/71000000 ns
BIEFERIE B I 0.976 0.976 ps
BHBEER KT
BY 1B B2 XFF XHF FB P ol DAREE /R
Xa BY [8) B 20 XFF XFF FE—HEXR
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Chronos

LAB MADE EASY

ERREL (M) BRAE

BB &E /SR X X MEHE, X
iNEESSEE =Y ¢ X XHF £.bin/.hex 8=
ADC M £ 4 X XHF
ERN SHHE X X BPofERE
B E-gEig 2B HE X XHF HE|EBTHETH
S 10 B 8 B R X X A LR IIE 25U B9
EE EXE X % TR
™ B BB & #E X X
EL&NERE LRNE/FEE.
RENE+¥ETE 0/16000 0/16000 nsmin/max | MR FFTZSER
e E¥E B 0.976 0.976 ps BT, TIEE
WHENEE, 2
m8.711%,
ELZBEER
RO m A E 1.3 1.3 ms
R BB o8 20 20 ns
BEEAR T <250 <250 Mtags/ch
%N ERFASKILT
TRI7 SR BRAEL 40 (s 40 (g7
) ) gzl
200 (7 200 (7 Wi N BN
) ) BE 4K 8 b A1 e
SHBEREN 16 16 ™ BN ME BE RN KU IR R
SEENEYENEE] 0/63 0/63 ns s
Min/max
HEI#EERsR I+ <100 (W@#7 <100 (HEHF Mtags/s
=) =)
HitER BB 1 1 S
B fhAR B T MHz
LN en 0.008/500 0.008/500 min/max
FLIM 134
BAES Frame/Line/Pi | Frame/Line/P
(B ) xel (IBES | ixel NIBES
Sync. Signal | Sync. Signal
=5 =5
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Chronos

LAB MADE EASY

ERREL (M) BRAE

BAES Sync. Signal | Sync. Signal
(FEEER) =5 =5

SR ELUES 32 (CCP=1) 32(CCP=1) FPS USB3.0 e
[1,1024x1024
%

ELZEHET 250 250 Mtags

NI OEE 1tag ¥ 1 NEYE

USB 3.0 40/70 40/70 Mtags/s | &3k ADC B £

FIKLAR M 25 25 Mtags/s | #&=Hl

T3 LAK 180 180 Mtags/s | XT VI.4+pRAHE
£, USB ¥ 70
Mtags/s

EF 4 B QSFP 720 720 Mtags/s

A gefite ©

BRBE/BR 12/>3 12/>3 V/A

B BIUEEK <0.1 <0.1 Vpp

RARINFE <25 <25 W

BERS" 190x170x42 | 190x190x73 | WxLxH,mm’

SR 2 6061 5 6061

22 N SR EEAN 72 EEA 72

iBA:

A FEIIERFEL TR EIER"

I oM™ moN W

b 4+
bél:l

SNERBTEP MBI RPFL "ZIREFNPELS"
BRI BT B S AIE T aAIn e
SRV B R GO T A R S R1E DD " E BN B AINIH SR

Venus R EMEURREREUERSE, BURREMEMFL "MEXERInBIREMD"
RENIMUEEONRIFER "XIMUEED"
ENRHEERREERRE, RANEEZENFERD REHEEZED"
REEMRITEEL "T@ifMIRT" .

"
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(Chronos

LAB MADE EASY R (M) BIRAE
3. FmiTEiER
FH 2Venus R RITIEEER
FaR [l NENE | BENERs | ADUE x$5hED ity
%l BEE RMS BIEH ®
venus lite (-T) 16 16° CHO-3: ~3 ps 8 USB3.0/F 3 | 12V Bl
CH4-15: ~6 ps /AR | e
Venus lite (-T) 8 8" CHO-3: ~3 ps 4 USB3.0/F 3% | 12VEHR
Venus® CH4-7:~6 ps /AW | e
Venus lite (-T) 8- 8° CHO-7: ~3 ps 4 USB3.0/F 3k | 12V HiRt
3ps W/AIKR | A
venus lite(-T) 4/5- 4/5 CHO-3/4:~2 ps 2 USB3.0/F3 | 12V BER
2ps /AR | e
BEBA

A. BB BXFEEFNEMMGED, FoEsERRmEEs;

B. Venus Lite =GR EIBIE N 7 P =0T EHl;

C. NFIEREALIRHEN, AP RERE Venus lite 7@, NF—RIERE, #iX
3% Venus lite-T ==& ;

D. FTBH 7@, EARM—MNIRNEREWNHRS, 28 (TR-01-03-010-1 Venus R&
FRERRRE-SEER)

4. FFRINEEERNNAGR

shEE AAEE RS RGE
A BRI Lok FHih

Venus series ? ? ? ?
!
1
i ——  uss3o
lo—  teEA 1
x16/8 | L
! I
I
I
I

BoERRE — Tk

(TDC)

W EiBIE .i Q weR : Time-digital converter AN
| 500hms

B .
RS e

____________________

1 Venus RAIFTRINEELEHIEER

Venus TDC FF@m N ASEER, JIMER NN ED S TEFR,
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Chronos

LAB MADE EASY R (M) BIRASE
P It BRI SiPM/PMT _LYSO/BGO  LYSO/BGO_  SiPM/PMT
B N YL
WSS T

|l

Y #./g
|

2
=
T
=

&
" Y
&

S | RE S
EERER

E
/=

i‘
M
i

sreoE |4

w

B 2 JIfPHEBEN ARG R
(£ BERXEFIHHE NHRNRBESESERALESZENFEE;
AL FERNSENE: NAFaRNEDHESHESMNNEE;
AT ERRESES T MR IR MR E M,
AT FHERVSMAEINE: WAENFHESHNEENEHRFRANTER)

23



Chronos

5. FmIMNIRST

LAB MADE EASY R (M) BIRASE

Qm‘y

-]

Chronos

ee
o ee
ee

190

o0eROOR0
0000000

180
199

3 Venus Lite-T &2~ RN EH R S E

24



Chronos

45 64

LAB MADE EASY R (M) BIRASE
@ l_.
o B, Exm
© @ ©
@ o —
@
® °
- e e Chronos
® © I
@ o -
©c oo —
0
190
198

Al

4Venus Lite &R @mIMNRFEH R~ E
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(Chronos

6. BXYRAFEE

F£H 3Venus BETIEHEE

LAB MADE EASY

ERREL (M) BRAE

A
Aza\

2 FEE i 88
BF
Bt +1TV~+15V
N EBERA -5V~+5V
SERBEBA OV~+5V
P IENEE PN OV~+5V
I EEZE PN OV~+5V
78
REFMEBRE -10°C~70°C
REILERE 0°C~50°C
7. REEMAEE
MEBEXN B, B7NAFEEEMVEBEE SMA EERHRK

/[},\
BHRREITELIRENRIFEM (EBER<Q)
HER LU BN S N HRNRE )
Thl, REFTEAHBEREIMHZECR, UNBEEFSEER
HIRIR
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[ hronos

7.1 HIRIERE R

LAB MADE EASY R (M) BIRASE

Coaxial cable 3+
iz _ Yonus tn7

USB3.0 with isolator

Coaxial cable 3+
Einze _ toous tm

Ground

5 HF USB3.0 EBOKNNIL RS RIR IS 0 R EE
(EE: USB3.0 EESIABMKEREE,; TE: #A USB3.0 [REESTIM KK R=
&)

WEREA USB #0O, % Venus SN (AN ERSSS) &%, B
Venus SHNEEIDE BT SMA EESEE, Rllss—KETcs5LREM
TEHRFEM, BT USB LEFMEHBAESKENIX BN, Venus FIHRNEFHIHE
EERER, STREMFEAR—NOIESIAREHN "MK, &, FLBKN
BY USB th SRSt = B BB ZE, MREE IO @XM 1R ZERIRS,
FERIE

(1) ERF/A IR OMTUE;

(2) ERECARBRHEITIE;

(3) BN XS Venus ZE{EMA USB3.0isolator #ITESRE (#iES
WENBE) , YIRS,

HF USB3.0 BERESHIEHNE, ARRRENESTEEMRBERE,
BN AEHEFEZI =L HSNE USB3.0 B8 (ki 7055-C/D, Intona) .
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~hronos

LAB MADE EASY R (M) BIRASE
ZERMSEERYIMAR, REACERBEAETHNERENRERE,

8. MR AE AR
8.1 BT3RS

E et Venus ENHRENZREKE. BRFPERIUATZRODSTMER.
ABRLZRIREPREFIN, BEWELRITENXARFENPIENRSRE.

8.1.1 Windows &%t

8.1.1.1 4L ET R

(1) MEEBETREERF
FER "RAPRFES" BE, & 2 WA

(2) EEEFRERRZ
ERLZERER, BUAELZEKE CE (RER) . BFF, _& "T—F",

Setup - Venus version 1.0.0 —

X
Select Destination Location
Where should Venus be installed?

| ( Setup will install Venus into the following folder.

To ccotinue, dick Nest. If you would the to select a dfferent folder, dick Browes.

D\Program Files\Venus Browse...

At least 1.00 GB of free disk space is required.

6 LNUHZESE 2

(3) BREECIRLERES
mifr "8
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Chronos
LAB MADE EASY BEOARHR (M) BIRAE

r: Setup - Venus version 1.0.0 = X
Select Additional Tasks
Which additional tasks should be performed?
Select the additional tasks you would like Setup to perform while installing Venus, then click Next.

Additional shortcuts:
O iCreate a desktop shortcut

Cancel

(4) FIa=R3E
B Minstall” |, BHBRREILR,;

r: Setup - Venus version 1.0.0 =

Ready to Install
Setup is now ready to begin installing Venus on your computer.

97,

Click Install to continue with the installation, or click Back if you want to review or change any settings.

Destination location:
D:\Program Files\Venus

@

Back 1n5ta|| Cancel

8 LMz LE 4
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LAB MADE EASY R (M) BIRASE
—r:, Setup - Venus version 1.0.0 N - o - X
Installing
Please wait while Setup installs Venus on your computer.

Extracting files...
D:\Program Files\Venus\translations\qtwebengine_locales\ca.pak

‘ Cancel

9 EMZKRISER 4 IR

(5) RIEMIH
MRZEMT, BERNTHRE.

., Setup - Venus version 1.0.0 —

Completing the Venus Setup Wizard

Setup has finished installing Venus on your computer. The application may be
launched by selecting the installed shortcuts.

Click Finish to exit Setup.

B {aunch Venus

10 EfIHZ3E5em
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LAB MADE EASY R (M) BIRASE

8.1.1.2 LR IREIR

(1) USB3.0 IxzhZes

LSRR, WEEBHBEE USB3.0 RFIRRF, ’RELBE, BitENT
SEIRBNEE, BELHINUSB3.0 KSR ELEMRIN. WAMI, BHITFHR
%,
(1.1) TR EEER, HIA USBIRERIRG!
—REEMIGE §IJ%~<EP SENBHBESITIRARIRG USB &,

r = 1
| mﬁﬁ@%ﬁ — a ¢

| | P BER) =EV  EEIH)

o m @ Bm e B kXS

v & cyfgod

§ USB GimpEpTRE
= WSO {TEDRGER ‘
b z2eE
0 ams
- HEIREE
S TR |
= WA |
= TEL ‘
@ mits
¥ =4
= it
. 5
= e
0 =7
v K Ritig
B4 FTDI SuperSpeed-FIFO Bridge
B ARREARE
B weHes
¥ weran
@ EmRhas
o E, SRR
O BiFRiEHLE
- § EREGAERNE
§ Intel(R) USB 3.10 T =4S - 1.20 (Microsoft)
§ Intel(R) USB 3.20 BT MEEHLIHISE - 1.20 (Microsoft) ‘
§ USB Composite Device
§ USB Composite Device

§ USB Composite Device

§ USBiREEERRE(USB3.0)

§ USBREEEESR(USB 3.0)
§ EERTeKRE

11 USB3.0 IXZNiX B E B S

(1.2) WHEXNKRIRFNZE, EF "EHFEDIBF"
EEREMERNEED, ERE “NWEENBRAETK KD EZER" . SMERER
ZZEF T \driver\FTD3XXDriver WHQLCertified v1.3.0.10\x64 {43,

RREERTTME R,
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LAB MADE EASY FHRE. (M) BRAT

FTDI SuperSpeed-FIFO Bridge ¥ X
W WS HEER B

L? FTDI SuperSpeed-FIFO Bridge

2R AW
WA #0
o 0000.0014.0000.015.000.000.000.000.000
RS
[HOEMENRIERER. (R1328) -
B REQENEMEDIEF.

ERWRRROWHEF, BN WIREHRF",

« B WEEEHTRF - FTDI SuperSpeed-FIFO Bridge

(REAHRRIRENFERF?

~> BaRRRNERES)
Windows 13TE(RaH HALPIRSIMERT FRRERNIEE, FHERBREIMRE L.

- MSEABIRAERIRHIERF (R)
FAnE R,
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Chronos
LAB MADE EASY BEOARHR (M) BIRAE

—_—

X

« @ E3RIEINIEE - FTDI SuperSpeed-FIFO Bridge
NS ERIRENE R

FLUTF AR AR
Files\Venus\driver\FT D3XXDriver WHQLCertified v1.3.0.10\x64 FISE(R)...

B SEFIER0

~ LR ERIRT FRIRENIE AR IR P ISR (L)
WP BT S %SRBI AR, LRSS m TR —LBIATEIEnE
CA

TN R

§ S0 - FTDI FT601 USB 3.0 Bridge Device
Windows ERIhEF{TAYIREHTE
Windows BEE=ULISRENEIER:

FTDIFT&01 USE 3.0 Bri Device
- dge

[ =80 |

12 FE1%% USB3.0 X5

(2) VCHIBTTER %

LZEEFBENONRFEPEEELRRAFRAL VC++ EBITE,

BRATR, BEEEHIRTRE.
ERDRM4E, HINARFRENRRRD DLL XA4HER,
HEE VC++ BT,

BERULEBFZTHE vc _redistx6d.exe X, WHETHE,

TREENEE (MBEFEZRE) BT,

33
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L LAB MADE EASY R (M) BIRASE

_E.'f-l Microsoft Visual C++ 2015-2022 Redistributable (x64) -.. — X

Microsoft Visual C++ 2015-2022
Redistributable (x64) - 14.44.35211

(BN LR

{ BEER | HEQ *H©Q

13 FRILE VC+HIETE
8.1.2 Linux &%

8.1.2.1 REZELE

(1) HwARGEE
BaEIH Linux RIEEEE L Deb B HA:
Deb &6 X4 venus X.X.X_jammy_amd6é4.deb (X.X.X 2RERAS,
jammy - 2 Ubuntu-22.04.05 LTS JRAH4ES)

(2) 1A%, AREFBERATREDS (BLVL1.0REAH) -

->sudo aptinstall ./venus_1.1.0 jammy_amd64.deb
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SNFrONOS

LAB MADE EASY R (M) BIRASE

[+1 chronos@chronos-acer: ~/csp-precise/install Q = = o X

$ sudo apt install ./venus_1.1.0_jammy

_amd64.deb
[sudo] password for chronos: I

M chronos@chronos-acer: ~fcsp-precise/install Q

$ sudo apt install ./venus_1.1.0_jammy

_amdé64.deb
[sudo] password for chronos:
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
Note, selecting 'venus' instead of './venus_1.1.0_jammy_amd64.deb’
The following NEW packages will be installed:

venus
® upgraded, 1 newly installed, ©® to remove and 1 not upgraded.
Need to get @ B/212 MB of archives.
After this operation, 1,148 MB of additional disk space will be used.
Get:1 /home/chronos/csp-precise/install/venus_1.1.0_jammy_amd64.deb venus amd64
1.1.0 [212 MB]
Selecting previously unselected package venus.
(Reading database ... 246643 files and directories currently installed.)
Preparing to unpack .../venus_1.1.0_jammy_amd64.deb ...
Unpacking venus (1.1.0)
Setting up venus (1.1.0)
Configuring Venus ...
Created command shortcut: /fusr/local/bin/venus
Installation completed successfully.

14 B2 Linux 8<%

BEE, HITHAEZE sudo R, @MIARAFPZEE,
TERNZER, 2BHEXIETR,

(3) BHE1T

BN EZEE/opt/venus BRT, oJLIBEEH A venus Iz1T2%,
BARSEEOEERNE, ®BFRREEQ,
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Chronos

LAB MADE EASY BEBRH (M) BIRAE

15 Linux 2% THBRAIETT

PRERERES Windows THEE, MRBRBE, BERRNBRE,
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LAB MADE EASY R (M) BIRASE

8.2 I e ANEE A E K

ENUNBGFELETET Windows 5 Linux BIERFHNPABRLE, AR
RIBZRGERE, HENFTHE L TREGER,

*FiE 4 LU BREEFEK

=REE HEFEE
BERS windows 11 windows 11
Ubuntu 22.04 LTS Ubuntu 22.04 LTS
Intel: i54#% 8 472 M | Intel: 13thi7 16 # 24 %52
1.6GHz 2.1GHz
MIBES AMD: Ryzen36# 12 % | AMD: Ryzen7 8 # 16 %2 *4M
2 M 2.4GHz 3.8GHz
N 16G DDR3 64G DDR5
EaE 100G SSD + 500G HDD 500G SSD + 1T HDD
USB %M USB3.0 USB3.0
BRI PR 7¥EE 1920 * 1200 7R 1920 * 1200
TR+ (iEE) / 10Gtek: X710-DA4
Intel: X722-DA4
TFIEm L A& CAT6 #rfE A CAT7 tRfE

8.3 #OEKE

Venus AL =FhxI9b 0T O FIKNO . HIKMEOF USB 3.0, AP OIRIEAR
BHNEHSESMHEEIERTE—ED, MEEONAEFRERE L
PATREL Windows Z& %t 8 #1177 B8,

8.3.1 FJKMO

Venus REH BIAERENT:

® &AM IP #iht: 10.0.0.10
® {IHEAX IP #sit: 10.0.0.5
® EAM MAC #itit: 12-34-56-78-90-AB
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LAB MADE EASY R (M) BIRASE
BIEROS: 1234 (1RES _ LANSINERBRKD)

BIRUT S BRET T MWIERE:

FERTIMERE Venus RENTIKMNOS LA BT IR O E
FTHBNREAZN "LIANEM" X1EHE, HEHE “Internet hilRA 4
(TCP/IPv4)” B, B EAIHEBANAY IP HiEF R &N 10.0.0.5;
Venus I8 L8BE, FFYN 5 ¥, EEREREVE, & LUNBMKRE
"MEERRS" PEE RE: 1.0 Gbps” BIIRTR;

MBAKABY 1P itis OS5, @ LAuyLRER "EBRE" #1178
B, g &ML NGE OERRBREERERNE, TAFNNEEENRE.
BE: BUurE P #itE, AR EH NGB E XM, 15T R
HLEBRT ./config/tdcconfig.ini 344, BEDH IP #itflisOS1E
HMASIREERE—H, SWRGTEESEE,

[TET. ) 2

R MFRFESIIEE. WAILIEMEIERY P 85, S, FREAR
E EEHBERMNESESH IP 28,
Realtek PCle 2.5GbE Family Controller

BERG- O EEHTHE IP 4BO)

HERER TPIRE(O): O FEFITERY 1P HEHHS):

¥ B8 Microsoft FIEEA ) -
=T ————— el EERE
¥l T Npcap Packet Driver (NPCAP) FRBEW): [255.255.255. 0 |
¥ 0os EatRF —
Vi Internet HRURZ 4 (TCP/IPvd) ERARIR(D): | o]
[0 5 Microsoft FI# SRS BEESENY

1 Microsoft LLDP HHVEERTER EFEEE DNS FRSEisE)

¥ . Internet #HYBFA 6 (TCP/IPYG) P ——

FEEE(N)... =ZU) R Eif DNS BEREP): | . . . |
ot =7 DNS BESHEA) N
P Internct HHIL. EHHLEBHARERETY, B
FEFARNESEENAE HEE. e
[Wfichae ol (8] SEW)..
BE Bl
#wE M

B 16 EMHEBERTIKMNMNEIRE

38



[ hronos

LAB MADE EASY R (M) BIRASE
('1 ’ ss‘;'xoo“ c .

RPRE SHRE werm  ( EEmE

Y maEaR

AT v EtHRAS: V4

100Mbps M B AHEHES (FRRIK) > 7 WHEAS: VIO

RER{E 10
1GR%E 100010

REMACHEE (1G)  FFFFFFFFFFFF

{REMACHEE (10G)  FFFFFFFFFFFF

EHERFER

E tdeconfigini - i0S#&

M mE ==

[udp_1]

local ip=10.0.0.5
remote ip=10.0.0.10
local port=1234
remote port=1234

[udp_2]

local ip=10.0.0.6
remote ip=10.0.0.11
local port=1234
remote port=1234

B 17 MO IP Mk O iHE MR E
8.3.2 AJkMO

Venus REH BIAEREWNT:

WEARH 1P #bik: 10.0.0.77

IHLERR IP iit: 10.0.0.6

WEARM MAC #bilk: 12-34-56-78-90-AB
BEROS: 1234 (185 LANZOAERBRIRD)

15N SE RV IpE -
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LAB MADE EASY R (M) BIRASE

LERFIKWRE _EAIHLER, 0 Intel B9 X722-DA4, HIEHTERNER;
&M QSFP % SFP # [ (40 NVIDIAMAM1Q00A-QSA) , (& QSFP —# I
B SFP #EO®XA., Hd, F—BARALIKNER SFP #0O;
FTHEREZN "LURKKEM" XIFME, EHFE “Internet hiIRAK 4
(TCP/IPV4)" B, B LM EBKEY IP it FsigE AN 10.0.0.6;

Venus 18§ LB, EHY 5 8, EERERREVE, ol LU BME
"MEEERIRS” DEE "RE: 10.0 Gbps” AR R;

MFBAKABY 1P itsis OS5, @ LAuyLRER "EBRE" #TE
B, g OERRBREEREANE, TAANNEETEMRE.
BE: BUurE P #itE, AR EH NGB E XM, 15T R
HZEHRT ./config/tdcconfig.ini X4, BEDH 1P #bitflis OSE
HMASIRERE—H, SWRGTEEREE,

B A 4%

ve
{"" / Ly ,!I’l.’

A n

18 AWM IEETREE
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NFrONOS
LAB MADE EASY R (M) BIRASE

s aE
smemE, ) o
@ Intel(R) Ethernet Connection (18) 1219-V P =%
SRS, WSS SR P88, T, REENR
E=(0).. ETGEESAEEES PS8,
EEEETFRME0):
| ¥ B Microsoft SRS ) SFEE 1P EHO)
¥ BMicrosoft FEATHFITTEINAE O EETES 1P HHS):
¥ HQos mmaitaEs . % -5 2
¥ 4 Internet HMUAES 4 (TCP/1IPv4) 17, Mkt |7_|
2 Microsoft S SEREEEEHNU FRER(U): | 255.0 .0 .0 |
¥ 4 Microsoft LLDP HMSEEIRA e |7:|
¥ 4 Internet MHMAEZE 6 (TCP/IPV6) CEt S S|
¥ . EGEBSEEINETBIREE
o . BER © TETE DNS BEasitHHE):
. Ei DNS BES () L -]
TR Internet L. EVHLEBRS RSN, A : £l DNS REHA): [ - . . ]
TEFEEE SRS HEE, R
[Wp=fitis nza=(b) =),
ik B'= B

19 AL ARSI E

58.000

SHie

LD EAEAS: V4

100Mbps ERHHBIIHER FERRK) WEHEAS: VIO

1GRIE 100010 2 10005

10.00.11 10006

ACHEHE (1G) — FFFFFFFFFFFF

{REMACHEE (10G)  FFFFFFFFFFFF

EHERFER

B (01
{E[10000)53)
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(Chronos
LAB MADE EASY FHRE. (M) BRAT
E tdeconfigini - i0S#&

M mE ==

[udp_1]

local ip=10.0.0.5
remote ip=10.0.0.10
local port=1234
remote port=1234

[udp_2]

local ip=10.0.0.6
remote ip=10.0.0.11
local port=1234
remote port=1234

B 20 WO IP fis O UHE KR E

XTI B IEM, B o] OB RS TAHAN , BANEETRETSE 11.2

o
8.3.3USB 3.0

RPEZERRBUITHSREI USB E#:
1) fEMH USB &46% Venus RE S5 LA BNIESE;
2) BHi&ER, LU BEMELRL FIDIUSB K51, Kal—RESERE L
NG ESNRE, IREAERG, BRR 8.1.1.2 At iAEHT
FHRE, ZERNE, KHERERU TR,
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o

-hronos

8.4

(1)

LAB MADE EASY R (M) BIRASE

[ FTDI FT601 USB 3.0 Bridge Device BBt X
|
i EDEF eERe B4 AnEm

~9 FTDIFT601 USB 3.0 Bridge Device

| W FTDI

A ER 2024/3/27
|
| WSS 130.10

HFEEER Microsoft Windows Hardware Compatibility

Publisher
LWHEFFEER(D REAXCRWEDRF L GOHEER.
WP RIS WAIENIRFE,

SO SRS ROIURRT K0T, MEERT
LAR S E0E =Ry,

RAa%0) AR,

nERwl MREPIDII N (NG,

| niE W

21 USB3.0 IR L X2

ARENE

Venus ENNBRGEREEZES AT ANINEEER: ERUE. BFRHE.
SREMEER®E;

TRUHE: ZAHEIRBEEMINEENBHED., RGN USB
3.0, FIMEAKMNBFOFDERERS, NEEREENEOERTIE
th, AP ORESRE N DERE— B O T/ ERE;

FAFRHE: ZAHREHEREEXNERSHREBET R RBHIERE
ThEE;

PHRE: ZRERTELXNXENFRAEIRETIN O, EHFER
PORVLMMIA &R, WRENIN RS ERIEN;

EENE: ZAHRRENINE, NREESIER. REHEER. 8E
PAK W it e 8 2,
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~hronos

8.5 BRWH

LAB MADE EASY R (M) BIRASE

. Oz ? x

USB 3.0 - FTDI SuperSpeed-FIF. ..

ERNERE A ERINERNEORS, RE=BE51@N USB 3.0, UDP1G
(FJkM) # UDP10G (AJEM) #=OBPRE, FREREERNEOITERD. B
POURBEFENPIEREE—, fd "ER" REFNUTH#AREERE (AP
) o

8.6 HFRHE

50.000

=i

B0 | 20020 Vo 3mVo ¥ o s |2 s Fre R SekiE) HEES 3 10000
i 01 ‘ymm V. 30mV. 0 ps | 2 s | 2 FHi 2] EeiE ZhiE)
30mV. 0 s |2 s 2 i) i)
T Sehie)
T SfiE]
T i)
TR SehiE)
30my 0 2 s | 2 2 R T SehiE]
my v o s | 2 s | o FHi T fasiE

B8 09 v 30mv 0 s |2 s | FE i IEhiE) i)

E{E0)R)
BE 10 0 ¢ 30m ! s |2 s i Eehia] e 9 - BRI
BB

w1 w 0 s | 2 s | 2 FEe R Saefie]
& 30mv 0 2 s | o + i) Saehie)
BED | 2002 Vo 30mv v 2 2 Fti = EiA) Saehie)
EE 14 v 30 0 0 s 3 iR
it v 3my 2 s | iR

IEiE)




LAB MADE EASY R (M) BIRASE
23 BPTE

BFREFZ83UTEHNINEK
(1) KEEEX: (FRALS, INEREFXERESSE, B1F: FPGAZ
NRE. BHEOEERSS
(2) ZHEEKX: ?zgfﬁ¢?lb\—;ﬁa§ﬁﬂalﬂﬁb, FECE

(2.1) BEEE: BEFsE. RTHEE. ZBEENEHAIEE. HELER
B, WEsEE. ADCRoRE. MWEFSLIFRESE. Ll VenusLite16 N,
BESA 16 KUEBEN 1 KESEEE, HbhSEZBEREEUNKBE, B
ERAHTEOP, Rtz HNEE5EBEELTRE;

(2.2) RAGBLE: TDC HERERE, MIEXERINRE. FENEBERES,
(3) $EREX: BTFRAIMEXREES, IREHEGNRESR. FE
BE. XENK. oKX XEFRESY;
(4) 2FEEX: CRAPHNFBRIESRRSH, APURTFAEXMHIUE
EE£ER, BTFERMENXKITRE,

AR RRAARIIFTEN XA REMIEES LUV BROER SR, RIS
5§7§§¥EJ:_FEE, E%ﬁkﬁﬁ?ﬁ}:iﬁmfw %#@b&éﬁﬁlﬁ ISR

8.6.1 EIE{ERE

SMBEEENER, HEFERAIE, ’E_IﬁEEP): i@ éEﬁJ)\ﬁﬁb, REAE,
KBEBAXMA, BPOLLUEEBERNEEE, mXHAEMANERNEE, K
TEIENR A B ANFEEROFE, N TERR, AP iit& DARTHER SR
HERNERRRZE.
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Chronos
LAB MADE EASY R (M) BIRASE

3

i

(]

& 0
iE 0
i 02
BB 03
iE 0
s 05
iE 06
IBiE 0
iE 0
IBiE 0
i
Bl
iE
iE
iE

(1

B 24 BEFREAIE

8.6.2 LLEEHMERLE

Discriminated pulse

25 BAUESHRINEREE

Venus &3 BTi% X B8 i (EdgeT|m|ng) B, AP oEd _ EAER
HomE, 0.6 mV MNMERREEZEBELRESNEESRSE (24 mvV) , B
ABCETBEN-1500MV ~+1500 MV (MIBEFBKRITRAEKXTE) . BAEUE
SR WREBIMA G, WA FHOD, Venus Bt ER0TH EFHE S TRIAR
ABTIE) (BFEE) , FolEL &P g EE (Time over Threshold, TOT),
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Chronos
LAB MADE EASY R (M) BIRASE

B 26 MAHRERSE GUI ~EE

BREXRER, XNNREERCSKERNL, BEETKE (RERERSEE
RFEZE) , BMBRIRAESE., HiNREHREMN,

8.6.3 FiBERFHERE

BARIES

- BERE

H m bt (ERYS)

thiestat (JiRi)

B 27 REBEREREE

Venus #E#\RIH XA LG ENBE, AP EY LUNRERE, RELR
MR EBEE, BESAMNEMYAL (1/30/40/70mV, BAA 30mV) . @A
BIESERSF[IA G, WERAKFHOP, Venus KitEEOPN EFEET
fEIaRt &R ETE (BY(E18) , FolfEL it &Ehkd89d B8 (Time over Threshold,
TOT) . MRRXABEERA, WRSF[UVEEHABEBENIRERESMA, &K
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Chronos
LAB MADE EASY R (M) BIRASE

TDCREHERMENBE TE, BURERFEE, ERENAPILIRERS
EBE, —#KH, BIUEITHENRRANEREKE, REEEREBIRR
IR IR E(E,

30mV
30mV
30mV
30mV
30mV
30mV
30mV
30mV
30mV
30mV
30mV
30mV
30mV

30mV

30mV

30mV

28 WWR=RIRHBEEE GUI mEE

8.6.4 BiBELREE

BRPOES FUNEE R E S B ENEEIERE, USI@EEZEIRXTT,
FERERM AR (ps), R/NBATREAN 0.976 ps, ETHEEN 1 us,
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Chronos
L LAB MADE EASY R (M) BIRASE

29 BEEZEREE GUI REE

AR, REAXFELRESE, AXFALEREE. APUUSZWR) #
TRERIRE., B, ATHEAPBEEAXTT LRE, EARH—EES
BREHUERBITEIRNFTEKEN MATLAB 27, LEAFP MR ELEIRSH
XSTFE NN ERE,

—\\

8.6.5 BB A E

FB P ol@ad AR 9 B s A BY B = FR BX B B AL Y8 (Dead Time)
NFEBEFE "IRR" (Ringing) 3¢ &5 (Reflection) MRNFMES, RE
FLBY B o] B RURMRERER / RV F-ENTRELL, WREERSE.

Venus KRR BERZIAIERER (FF E) B (Non-Paralyzable
Model) . ZERNEREHBFIEE, EEANBALENESEMERNSESI AR
HZE B 18]
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Chronos
LAB MADE EASY R (M) BIRASE

t_fakel t_fake2

Dead time

30 REFLEELUER "RE” HROTAEIEEZS

AFPoEY LU RHRESSAREXHNS, BEESEENNENE
SLETE, USLIRERERE ., SERHBREMLARE (ns), RANFTHEEN 2ns,
FRPAANEIF 2ns NBHE, WEKENRERBERKENGAE. BIA
BRT, RENEXNBER/NY 2ns,

31 BENENERNEESE GUI ~EE
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Chronos
LAB MADE EASY R (M) BIRASE

8.6.6 ADC 4y =¥

Area/Energy

@ KHEA

Vth -

Discriminated pulse

32 BEIENEREENZEER

W EEMR, BEE (FRI2A AD HIBE) AYEMASRE, Venus K/E
R EEHR (ADC, RAFEE 50MHz, 2R 12 fI) , AP @ LR
RERFRML, WHERNANEERI PHRD RE,

FIRARA, Venus HIEEERENEESERFS, BROELINES TR
MESHET. B, RASBXEXER/RNREERN, SEESER (BN
2ER) , BPoELIIREHTIENE,

B 33A/D BEFRERNHEE GUI RERE

EERR: Venus RAZBHLIHEFMREL, UBERNEERE, BF
TEELBAGSELNTANEEVNENKN,
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Chronos
LAB MADE EASY R (M) BIRASE

8.6.7 BEBSHIEILE (One-Key)

50.000

USB 3.0 - FTDI SuperSpeed-FIFO Bridge [ i

omn

W EESEeL
v e
e Win 10Prox
— AR ()
> - EEE E)

my
> = AE ()

i

-

SHEEN): [CHANNELS CONFIG, | =con

7O

IR

%
af

34 One-key Be B A=

APIEY U RERARSAREEXHNAN, EESBENRLHE.
FERE. SLEYEMEH ADC RO RE., BEXHEERFIU—RESERESH
(One-Key) , BIELERUT:

(1) MFEEXMH: SRTHPRELSH WS ZHE, S/ME ./config
BH®, %% CHANNELS CONFIG.txt BC&Sf4;

(2) RZEEE: = AR R, EUVSRESENEEEREH T
FrEBENSHEE;

(3) A& 0BE:  CHANNELS _CONFIG.txt B TR, XHHA
M ABES, ANFIAXNLEESHE.
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(Chronos

LAB MADE EASY R (M) BIRASE
B CHANNELS CONFIG. txt
1 CH DARC INTER DELAY DEAD TIME AD INTEGRATION POINT
2 10 15.80 o] 2 9]
1 40.10 Z0 4 20
2 58.82 40 8 9]
3 80.13 60 12 40
g 89%.85 g0 1& 0
7 3 120.15 100 20 &0
] 135.88 1z0 249 a
7 160.18 140 28 80
g 8 175.%590 160 32 4]
R 200.20 180 36 100
iz 10 250.09 200 40 9]
11 285.98 250 44 120
14 12 345.86 300 48 9]
dEe 13 388.75 400 52 160
ie 14 500.10 S00 56 9]
17 =15 800.00 600 60 200

35 CHANNELS_CONFIG.txt SRR E R
(EM7): @BES; AN fABEE (B4 mv) | ZBRE (B4 ps) . ENEE
(B{I: ns) . ADCIRP =)

16BE finst HANNELS_CONFIG.txt

&l 36 CHANNELS_CONFIG.txt R EFEHFI R E

B4, BRPOUUBIRHENRFANRNENMEBEBEEREESH, M
CHANNELS_CONFIG.txt XX, XM Nee S ER A EE R EZ X HBE AR S,

8.6.7 55ibiBiEHEF

Venus ol EMARUESH LG, TRENEE, LR EFES TR
BEFSE (ISEMDAR) . AP BESRERE Y "WnMARR" &
THTEE, EFRNBRTEFNESEIRMEN B R0

(1) EfxP: EFEFBWERKP EFE (F—MN2E) EE, MEF "L

FHE"
(2) fpod: EBWEO TG (E—NA) NNEE, AR T
IR

GINTREENA, FENEES LAONE#SES TEGREZEN PO

53



Chronos
LAB MADE EASY R (M) BIRASE

feg9ESE), XA SO LUB/ME S IRESEERELRUX LA ENUENR
g (BD Time Walk 38z ) , #1E 39 Fr7s.

IEhiE] farhig]
IERiE] farhig]
IEiE ke
IEiE farhiE]
IEFRE farhE]
IEFRE] farhiE]
IEFRiE] farhiE]
IEE FarhE]
IEhiE] farhig]
IEiE tarhiE]
IEiE ke
IERiE] farhiE]
IEiE] farhiE]
IEFRE] farhiE]

IETE] farhiE]

IEhiE] farhig]

9 6 TR IEiE] farhiE]

B 37 OAXREERAEE GUIREE

EERSEN TR,

e ETHE

k= Nt

MERTE S 5
W A I ]
Q1D

WEmES A
YO A B[]
(e
A 38 MEENEHERERSS (BRUNEE—NENEERER, MRHAIELQKT,
BRPRESENE EFE; B Em A RAEKT, B P RMZEFEN & TR, RES Time Walk

PERELZBRA, BESHMLAENMESEN, JUEFRPEERN, )
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[ hronos

LAB MADE EASY R (M) BIRASE

2 /\

39MID MEH X2 (LLEPEEX G, LE: BAGES 1 RER/N, HEHE

, IAES 2BERK, TEE T2, T1 5 T2 ZEFE Timewalk, XEETEAS,
NFREESHEREENBERE T, BB/ Time Walk E; TE, BAES1H
MEZLZR/N, THE T, iﬁ‘u)\ﬁ? JERELZRKR, SEEE T2, T1 512 ZEEFEE
NZE, XAEFEAR, WTFREESEREENBRET, BEESURNENENZID, )

BN, EEFTENZ, HHT TOTNERN, & LN TRESEIRE
HEENELER, I TERFAR. BRPEERESNESHRLEMNNSEK, EF
EERLAENEEL,

W LA, MSERRAEE
s > BT, NERRIAEE

B 40 ME0E0 EEE REEEA (&R "L, TOTNEPNEEQIPEE; %
BFEE", TOTHEPNEAMKTEE, )

8.6.8 REHENIEHF

RABREFTRUTTBREHT
1. EFREER
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hronos

LAB MADE EASY ERREL (M) BRAE
ARBSER: B Venus REBTESRE, EATRREMRIINE;
SMERBTEP: SRESMEREEIAZED, BTZREANBESNE, £ V1.3
ARANEEM, {523 25 MHZ BY PRI £ VT 4+HRAREES, 235 10 MHz
8f 25 MHz FAPSMERES SPEIA .

WEHE: ERIIMPMANELFNESHEAMAIR. WASKIRNET
= NHPEIR;
NEREA: ERRFRIBTENKPESHEARER (BERTERN
TWeERiE)

EXERHHN

Venus STRUAEHTE (RIEFR, BM) , REEMIBHPES (@
{7 FHARE, MTEMR. S8/ B EHRESREETES UK

DAQ Type

ator'Deskiog Hard
ardware

FE&E
AR
Gate input SMA.—‘ / Kiahiia
S

vzl

HiEwE

—> EFEERT
— R
m— Raw data

41 BMREREHN

o HXEHRI: —RAFBMNERNAN, AR RFEET LAV
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hronos

LAB MADE EASY ERREL (M) BRAE
5 APIIR B REREZMRENE, REEIREFIaRERT, XA
BENHBEXENBEET A,
MUEXEST: BTIRE L Gateinput SMA BIABKT, IR SERKTS
B ERE Y Raw #iE, ERBFINEXE Raw HiEHE. AP
Sl APl BRhEIRRER T, REWMAREKTP, RESRFEXRE
P S BN BRAEEN Raw #UE, K =HEAP BT EXHAXER
O, MEfFRETTLABAEL TG
B SHEEXENKES: B EET, BARERKD o] PURIEN K
@%ﬁ,%Eﬂ@m,E%%N%%Nﬁﬁ?%%*%%%?%%
BH;
B ZRECRENXE:. AREBET, FENZSaREHTSBE
BB RE, @TEHEKT O] LIRSENGEITRISXE, AN TEFR.

£= APIFTEIZ -“\"ﬁ
rxs| | A= | mEmesmsw E
Gate input SMA DT — .
. Venus #0 '—} ‘ il s bk
,_._._._._._._._._._._._._._._._._._._._.:_.;:: ‘ SEERAFIIES

|

|

|
Gate input B SEEERC \

|

|

|

T ) | esaEmmE
VENUS #2  jeys
- j | EesmEEROLy
——> BAEEHS
—> GHEEED X Sism

— Ry da13 p e ;
B 42 ERAIMPEHRENHNIINS E E S E R RE

4. EFERERN
BEVEER, NATEAPEFE—

B (8] B AR =

A/D MEFEER

ﬁﬁAEﬁ%&ﬁ
BREa#EER

SE/FEHREER

o 50 BY (B 2R

L eETEHEER

aop
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nronos

LAB MADE EASY R (M) BIRASE
X3 B (B F R =0
AN EHRRT
BN ERFSREL
A By B IEE S
B EHEEL 2

RS
ADiST,
EHNEE

sEFAES

i A e

AERERET,

[EERMEE

B 43 HURRERLIEE

HIEXREEXBEBRNT:

(1)

NEEENX (MEREEN) : AUERXT, F—BENRAESIEM
KJa,Venus RERMBBETENNEE, ARRHAAREEEREN
BY B, X ME =5 BT B &, — 2088y X BB & (Time zone),
B—XWHEHEBE (Eventstime stamp) ., WXINEHELBEEY, &
AEMAMNRANRESEE, B4 EHEFEEESMBEENMRLRAITEE
E5R. ZERTHBERUUERESHRENTENN B, BAGHERE
NSB 1217,

UG EEEERL (FrEEEEN) : £UTF (1) , EABEHE/R
RHRLNEERER. EHENT, ABEIHEREKSE, Venus K15
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~hronos

LAB MADE EASY ERREL (M) BRAE
SHEMES TEANNBEERS—Fad. AP oELS R MNLEH
NE&EFER, UBToH. HEMSHIRIE, HE&ENERITZIA TDC
reset syESMB Sync ESWANZ ., BERHFERISR 12715, E51F
HERBRT, NTRSHEEHNER, 2A (1) HE&EN, RS
BNABBRT, AT HEHEST, BRERARRI;

(3) 2BFEHFEEDN (FMABEERN) | AIEAT, F—BENBWAGES
WERAE, Venus B rABEENNEEHTELAIRERSH
R, RAW N BHNNEELTAPIRNAFENBE (&8I _EAHRE
RE, B ps) A, RFEFBE—XFSSHANBREE (B3R
TREBENBES. NEEFER) . HEARSSHEEERN T
e EARHIEEXSR 1227, EXKHAERENIBENBERT,
AT E—FHNEFSHERENLE, 208.7.11 15,
FELHEBEES IR F,

Rl REmNmE  FanmE RF-aisf 18] &
EEIEL
NIEWIE2
MEmIES
AR TR AR XAt

ABS(Time(ch-A) - Time(ch-B)) < Twin

Output: channel_id,time difference
44 EEFBE2REFEEE (ZBEXM, XMAEBEESSHEEZE) EE (NEF
" £EFa) . APRENENEE, ERNEE2RBFEEEEN, RASREHRD
SHNNEERER, HKMREHERERM.

AENE, 2B AHREEXRRTEMENEREHNMIESH, 24, R
B8 CHO, CH1, CH5, CH8 U MBEAETRHEEM, A4 Venus BRiHLAT
FEFE (kAR SEHEZRBUATNELE LS CH1-> CH5 -> CHO -> CHS8)

Coincidence Raw datal: {CH1, CH5, Delt T(CHT,CH5)};

Coincidence Raw data2:{CH1, CHO, Delt T(CH1,CHO)},
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-hronos

LAB MADE EASY R (M) BIRASE
Coincidence Raw data3:{CHT, CH8, Delt T(CH1,CH8)};

Coincidence Raw data4.:{CH5, CHO, Delt T(CH5,CHO)},
Coincidence Raw datas:{CH5, CHS, Delt T(CH5,CHB)},
Coincidence Raw data6:{CHO, CH8, Delt T(CHO,CHS8)},

Ft, N MEEREGS, Venus B - WEFEHEN, BFEH
MBENIEENBENEBRT, ARERTAMIRRE.

Venus EAIHLIREER] AP BE N BRSAALR, PSS ERMHTE
BRN N EFAHEANNEENF, 20 8.7.11 7,

V3

(4)

\

EREHFEELN (SZBEHMAEVEEERN) | ERERT, £—
ENBMAESIEHMASE, Venus BXABET ENNBBHTHE
HIAFHFSHR, NEWIMBH4NHEELTHAFPRNAEITEE
(BN EMMRHRE, B4 ps) A, BEP— P BENSEBERH,
AFA B —RXFESINEREE (BRRBES. WEEFER) .
HELHES0EBERN TR, BEAMERIZSR 1227,

%
]

P A ) & FENE  AFEm Gk
M EEEL L
P E2 i
[ HEM KRFMS TOHFEE Eep e

[ABS(Time(ch-A) - Time(ch-B)) < Twin ] && [ch-A or ch-B is reference channel]
Output: channel_id,time difference

45 AL BSE/RFSEE (SEZRE+HMNEEELRS, XMAEBEBESSHEEE)
EE (WESH4in: Eie) . BPREFENEE, ERNEE2EMEHERI, KRR
SRERIEHNFTEEER, BEEPENBENSERE, HMESTHEFTARMG.

FEEIRHNR, XMREATUEBF2RAEEAN—NME0, ER2RE/FE
BRIUMNBLEEIRERIE, JLUAZIEENNR, 2FBRENREIIEENRUE
B, BERERIERR/N, WBE S LMEATRER S ENENBERRIN—1T2S
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LAB MADE EASY R (M) BIRASE

(5) SEEEUEHEEN (AEREEY) | AUEAT, BEdHEMK
&, Venus 2il{E S8 EFE S THEIAE, AL HER T RGN
BZ, (EAESHKEE (TOTwidth) ., ZNEZEERN TR, &
BREREEN SR 12575,

Discriminated pulse

TOT width
46 3 EENEEEER (UESSHE, FAPZ " EFHE" W RERSR)

(6) ADCMEHEERN (FHEB ADCHEEBN) | ARERAT, HEBEHN
BB FERAE, Venus L1 50 MHz BIEAFZRH 12 A S HERTE
SHETRE G, AP oBY EUIRERERFE R (ZREESNT
REERINPRRDIIE) o WINEED] AT MURINE SR . ZINRER
ZEEERWNTir, BAEEEASR 12371,

Discriminated pulse

47 ADC N S EELIZEEE

(7) ERVEHEEN (FREF ADCHBEB) | AIERT, HEEHNRE
BN EEMARE, Venus ¥LL 50 MHz BIEFRM 12 iSO HENES
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Aronos LAB MADE EASY BORLE (i) BIRAS
FATIREE R, AP 0B AR E XA 240 (BRI e EN
SWNRHAIE) . Venus BXTIBANRERFTEM (R7D) , FAEN
HREMAXRTESHNER (&E) ER. tNEEERTNERAES
WaeiE. EEEERN TR, ERERIASR 1247,

=N

o-o0000- Area/Energy

Discriminated pulse

48 BEEN EHERIVEBEIER

(8) BEE2RMAENBHERN (FREH ADCHBEBN) : AURILT, =
EENBEERESHEMEAS, Venus XG5S ENERHETIN TR,
AR MBEESHNNBEELTRAPEYE LUNPTERRENIEE ($247:
ps) WEY, RZFAESHNEIERERL, LENSEE: BES.
BZEE. URENBENEEER. EEL/FENEZEERN TR,
BAEEERIZR 126 1

AFFI [A) B RO R ARG R B FF TR &

3 o ]
P ELEEL

HRE TREN AU AR

ABS(Time(ch-A) - Time(ch-B)) < Twin

Output: channel_id, energy, time difference

49 HE-gEERTENEEENEEEER (ZBERM, XRALBESS/RE

B%) EE (WESM4HaE: £e) . APREFENEE, EENEEEFEHER
I, RESBRERTISHNNEEER, AMEEHEREFM.
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[ hronos

LAB MADE EASY ERREL (M) BRAE
s, BPETTLAERG EERCEREER, REREBARE CERNNEET NE
MR, KEANBN2BHAERIAER, XXM EN B THEBEN
HIR/GEEER, ERERECRNNAHR (W PETHERNER) PERAN
B, AEASEBFEHEEAER, ARBM TR MHEEERESHNEER

(9) BHVEHEE (BE 0-BE 38X, BERE8XARENE—TEE) !
FEELT, BRPAA—NEES, Venus 2t ERBESHSBFE
ZNEMERER, BPULUTEEGE, S8EER. EFREESER
588 12.875;

(10) HHNEBENEEFSHEEN (FAEBEBAN) : AEXT, fFEEE
S52BFERARE—F, FENERLHENAERMBENREZE,
MeE—TEHRENNEBHEERE. EAYEEASR 1297,

(1) BRNBHEIUEER (FAEBEEN) | WENH 2R H/RIG A& EE
BER. AERAT, Z@EEYEERASE, Venus RRESH LGS
ETRAENNBEGES (BPEFLEMAXE) M, APoELSHT
BMLENNBEREER, UAFAR. HEMEHmE, HE#NEsR
BYZI A8 TDCreset & 9MEE Sync 5 S BARZI  EAHIREEINSER 12.10
T, ERWHRBRT, ITRSHEEHNE, BNA (1) NEHE
. MREBNABRT, ATHEEST, BWERRERN;

(12) 2BFRFEHEEL 2 (FEBEEN) | 5S2BFEEARERE. 2
N EBHNNBERETERA RTINS BERHFEEASR 1211 15,

LR, BRXERAEFRNERNTRAT.

F1E 5 REEREENIRE

REE ENER BRUBE BFRFRERERGR

B8] &% Timestamp FrEEE EIESRE R EvRZA NI
BY[B)FEIR /TDC BYEP SRR

%
UG B (8 8% Dual Time IEEPEIE] B B R 5 {8 /ZE BT (8] /
BY [B)FEIR /TDC By EP SRR

%
NESE/RE Ref-coins SERE+ENEE | NS EE/EE/
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Chronos

LAB MADE EASY

ERREL (M) BRAE

]

BB FEIR /TDC B sh £ &
/IBENBES

HEeE&4 | Global-coins

FrEBE

BB ER 5! 5118 /5L BT iE) /
BB FEIR /TDC B sh £ &
/IBENEBES

1[50 B9 180 &= TOT

PREEE

B 18] 851 {8 /3L B | /
BB FEIR /TDC B sh £ &
&

A/D & A/D

¥EB ADC @ E

B B ER 5! B0 1E /5L Y 8 /
RO R TMEE

HRN=Z Area

RES ADC B)BIE

By [B) Eh 5! 518 /5L B 8] /

RO RPEE

BEIE2B™E | Area Coins

¥EB ADC @ E

B /8 R 51 15018 / 2L B &) /
BB EIR /TDC B kiR
/IRFERBE/R2RD

BN = Period

B 18] 851 {8 /3L B (8] /
BB FEIR /TDC B b £ &
&

HETEENL | Global-coins
BREHIER

= timestamp

with

B 18] 851 {8 /L B (| /
BB FEIR /TDC B sh £ &
&

REf£E/&E | Global-coins

2

PREEE

B 18] 851 {8 /L B (| /
BB FEIR /TDC B sh £ &
/IBENBES

8.6.9 MEXIEKRFF

WEHFERE, ARFTEEEHREFHNER, X452, XENENEEENS
. Ho, XENBREUANYD, XEERASERZFEHNMASINRRNE,
DERNRRERINADE, RRDEXN (FHEESDIEAR/N) AiEd 10
GB,
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LAB MADE EASY R (M) BIRASE

s D

gentE B SFEAN  BfiI: MB Frame W

B 50 WEHERFESE

Definstall/taw

FEadiE 10

B 51 HiEEREFEL

HRREBIND A TS, T7NVHBIMBEEL.

(1) TS BNRFA.bINEN, BPEEETHE, FHNES,

(2) +7 s BOANREFEA . dat 18, AR FEETHE, FRENERS,;

(3) AL BARTFAN.cov B, BIRERK®R., WU BEIRAT ps,
ADC fB{E%#:A T LSB, AP OILAERER, THEHHEHE.

THBIRM A NEH ARG T LUBE E 12 SRR IVHITRE, oJS% 9.6/9.7
THNSEBLONMAETHL, —RUBD, BRRAZLREENERTI,
FaEENE, ITAXRMED, NTRSEMERE, —R&R THEIFE,

oE, BRPRESTMEASHNEETE. BRBEFN TRMT,

& 6 LUNBRGAFRRES T BASHLNA

BMARR =93 eh:d BREE WiEA
BB E R BB/ NERE CHO-CH15 AEgEEN@EERASS
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Chronos

LAB MADE EASY R (M) BIRAE
HRERANELERE
DAC -1500 mV ~ +1500 mV CHO-CH15 BRI HE (RS
KRETHE, NFEE
KSBETT )
CRENEIFISIN 0-10us CHO-CH15, &% CREEISIN
B
B B i8] 2ns - 100 us CHO-CH15, &% B 18] £ 58 B /8]
BE
A/D R RE 0- 65535 A/D @& A/D AR D R
UL Tity . TEG. Eg CHO-CH15, &% NEFESHEERE
8. fAgiE BE
RFEREE 0-16uUs 25 B ps
FERT(E >0, PAH 23 KEHTIE
2EKIN 0-10GB £S5 BINRDE

8.7 /A

BRI REERN 8.6.6 THANZIHPREENNERTN LR L, HERFIR
BUMSEEIRSTERMNIAFLWIERMIIUE, X THPK Venus EpEIZAD
LRFEPMNFNR, XA APIHEOLAREFHNILE,

8.7.1 BENH

Channel 1

500.000K cps. e 000:000K-6ps.

500.000K cps 500.000K cps

500.000K cps 500.000K cps

: 500.000K cps 500.000K cps. 500.000K cps- 500.000K cps
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Chronos
LAB MADE EASY R (M) BIRASE

Channel 1

8.000M cps g 8.000M cps
“

8.000M cps il 8.000M cps ot 8.000M cps

112

8.000M cps i L 8.000M cps

=

52 SWERE (HHER) o (ZEHEEMFETHEER)

LB, BPEHEAN "RES EER, Venus =FRIE, FLUE
M — KAV R FTA E/RET B BB LB H#0Z% (Singles Counts Per Second,
SCPS) &= (Coincidence Counts Per Second, CCPS) , WEORF
o] LAS AR B8 SR ABE BY SR . b Ih8En R Gt Al se i ie it 7 XL

AR, HRESTHEGEMENEREEHNITE, BN 8.6.8 B
W, 246, MENMBEFNGA 1 MHz SESKT, REBERLETRHS
B, BIABETEREES SHMEMBEBELRERES, A MEENFTEITE
Z(N-1) MHz,
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Chronos
LAB MADE EASY R (M) BIRASE

8.7.2 NiBEREEZSHESE

.....

FENBENFTE NSRS
h_'_“ Ry — T-USBFFJEWH!EM
h/ o Venus e I .

‘F.ﬂ*’”ﬂﬂf =

B 53 YEBENEESTHERE

W EEFR, BPREEEERRNOTEE, HIREXRENE. FENEHE.
AER (BHIET/FY) RFEYRE. BEFEERBINE. BNHESESH,
fERT “FHARE" .

o NENIE: REHEFLNE, BUs;
o FEWEHE: LEFENEE, BRMEBEESIHANEBENBEZANER

—RFEESEH;

o ALK BHETREINEXEHERENTEEH, FHREAXZREFY

IR ENE S BT [ Z 8 TECF LN IE;

BINZE: REEHSEERRBINEE;

o NEEBHNBEEUEELENTELE, MELEEENEXES, HHEEEW
RigZE, OeestIFRAR. MRBFLAERERERAMRER, &
BTRAEHRHTIRE:

LURENEERERKN, ATR/NKGEEES, BINEFREX—
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LAB MADE EASY ERREL (M) BRAE

L, SNEERER/NT, BIN B LURER/N, 20, BWNEFR
RUTSBHITIRE:
¢ REFENEBERK (BIRMEENZIREYE) , kil 100 ns;
1% E BIN 38 E 20 ps;
FaxsE, HENBESHESE,
HEERATNNEBESMESENIEE, ARUSMETH @

BRI BT B ZE 198, ka5 E) Ch1-Ch0 FI8{ER 50ns, 3882 Ch1
tt ChO S£338% 50 ns;
REEAFPAETNBEERETIRE, K Cho EIRIREN 50ns;
RERBFENEEBRER/N, Ll 1ns, FEKBINEIREN 1
Ps;
& AEFEEE, ChoM Ch1 RMBENEZEFIYESTE 0 ps M

i, XHERPOLUHTE—SHNOMAFSNRELHEE,

* o o

L R 4

Ut EeENNEESMUELEFALNER. XERKE,
APUFHMASEEREELE LEENEXE, FRTESHUEDHT. RER
Qﬁﬂﬁ‘%ﬁ#sﬁj—-ﬂl/—\%% BiE: FERM. BXE. FHE. mEE (o) A
¥52%E (FWHM) &, o, BPRERBEXREGETHE . WL REIR
BEEMNTEHREBAETD (MTERR) , BATERERAEINFRIOTETI

AN
Eo
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Chronos
LAB MADE EASY R (M) BIRASE

*® Formula Editor

a*x+b

5. SIS

Cancel

B 54 BEXUSREBAED

EREWABOR, REAEHNERIUBMABEXREERL (HPEESH
A abcd. £x, BEER x &), BEard "BEXME" &R, £
UM RITNEEE, FRBINUESH (a,b, ¢, d..) BHELERER
H¥k, FIBUEERY I REF,

EETIEE (o ER)

v

& 55 WiEEEXHKAKEMITE

Venus AR M SLETRIBY B EZ—MAM M3 —inE BIREXRMER. WEE
“MEXBRREL (2 ) UEER, Hb, HEBEXRETEARNSRIR G,
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~Nronos

LAB MADE EASY R (M) BIRASE
> WHEARSERR |, E1E 2 1Y, BPEERAR MBENEIRE,
AP AL HE RN SR ETEE, WRABFRBETSE, REART, RE
THE N EIAB T ER O,
b5k, Venus ALH B RE BB BAAITER (S) MFEHEE (O)
FEERFRE T AL ER.

A B C D

1 index charmel_a charmel_b timediff_ps (Th-Ta)
2 50014 0 1 =12
3 0015 Q 1 -4
4 0016 0 1 —6
5 50017 0 1 -6
6 50018 0 1 -6
7 0019 1] 1 -4
8 0020 0 1 -10
2 50021 0 1 -6
10 0022 1] 1 =l
n 0023 0 1 -G
12 50024 0 1 —22
13 90025 Q 1 =13
14 AO0Z6 4] 1 -8
15 50027 0 1 -13
16 80028 0 1 -13
I 0029 1] 1 =12
18 0030 Q 1 =12
19 50031 0] 1 =12
0 0032 1] 1; 16
21 0033 0 1 =12
22 50034 0 1 =12
3 20035 Q 1 =18
4 AO036 0 1 -14
25 50037 0 1

& 56 YUEENBZESTIRESR T3 HIFENRTF

AN, Venus 3SR ETRED T3 WEEZHIENLMNEE, BRPRE
% FE T3 EUE" BNo], BEEE (csv i) JﬁfxTT—&V”ﬂ“E%TE’J
output X £,
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(Chronos

LAB MADE EASY R (M) BIRASE

8.7.3 Start-Stop 43283z

S IN o :

& il < || Juser TR moem
'.- i- *l-——_

h//: =~ Venus e )

57 Start-stop 2 HNX R mE

W EERR, E FRMALIEBENEE" 2HFRES, AP HiEE— Start
(Ffm) BEMZ Stop (1F1E) B8, HFESAH, REREXENBS/FE

NEE, BeREFEXE. TUNREERITE Stop BES Start BE/
iEZE, HetlNBaENSmESBMMEEENFEINH, ZETERKR TS
HRENNEERS S, TRAFE—SOINMKASF SRS, AP TR
BEZ N0 ABTWHAR .

B4, BPETTLUERER 2N LILEE, BER N LIEBESERBEEN
BEZE, 23ER XA Y HMHE L 4 Stop HEEEE.

RorIee s B T EEX BN Fit#Es (Time-Correlated Single Photon
Counting, f&#R TCSPC) . MAFRE. LBEXEKSTEH =, TERE—D
M 2= BT IF 48R .

Start-stop JREIRBREE W TR, INE EFE A,
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LAB MADE EASY R (M) BIRASE

Start(ch0)

Stop1(ch1)

Stop2(ch2)

Stop3(ch3)

m 2
At(ch3 — chO)I ]—>

& 58 Start-stop Q}EﬁTE l (LAEFERRA A, LLCHO /B start i@i&, CH1/2/3 A
Stop BEAH, LRAFTJLIRRIRERBITHA)

(1) &5, BPIER Start 1@ ZISW

(2) K5, BRERERA Stop 1B mwﬁ & 1/2/3, @i 0 MiEiE
1/2/3 BT — MW7 4H ;

(3) AlE, BRPRERENEE, FeNEEt AN EBERITES BEFEAR
NE&EAXSEE;

(5) &A=, ﬁﬁFiﬁ%E%‘Z/\Stop , {EREE — % Stop BV EERE
MEE., A, EEEE 1 fEE 3;

(6) 9*)% FiaRE, RESLINRENE RN TE

1/2/3 F1i@)& 0 BB |8 £ Stop-start I EHE;

1/2/3 F1iBIE 0 B9 BY @ = Stop-start it H A EFEHEH

(@)}

ﬁfu#ﬁfu#

L

(6.3) 1B)& 1 FiB)E 3 #5588 0 B8 Stop-start FIXRER (1
PFRA ch1, YP&4RA ch3) . FIBEREBILURTE.
7) K, WK ISR Start ESEEMEN Stop 55, HEEE
2 E ANBE, starttws, stopHmsS) . Lk T R #H = B
A«dﬂoowA«dno1wAadnozwAadanwAadnjijadngp)%rﬁ
EE 1 NomELE., EthiEeniEEE.
) BPHO]ARELBFHEREHIERBITAE,
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~Nronos

LAB MADE EASY BEBRH (M) BIRAE

=4, AP OJLARENRSF Start-stop HU‘I‘EH%@?EO 55‘6, P RNZERE

Start ] Stop BEDH, AFEE "RET3HE" , AEERHELZEERTH

Output X T={R7F Start-stop NBZEZHIE, 8IF Start 5577, Start @
BES., StopBES. Start 5 Stop BHEZE.

- A B C D E
T start_chammel index T start_charmel T stop_channel " tinediff (p=)
2 49993 4 3 939
3 49993 4 g 9563
4 49993 4 [3] 995
5 50012 0 2 91z
] 50012 0 3 997
50012 0 1 1018
8 49994 4 3 939
g 49994 4 s 949
10 49994 4 3} 978
n 50013 0 2 916
12 30013 0 3 1003
13 50013 0 1 1017
14 49995 4 9 931
15 49995 4 i 9585
16 49995 4 8 970
7 50014 0 2 912
8 0014 0 3 998
19 50014 0 1 1020
20 49996 4 9 933
21 49996 4 £ 935
2 49996 4 3} 979
23 50015 0 2 912
24 0015 0 3 994
25 50015 0 1 1020
26 49997 4 9 934
27 49997 4 7 935
28 49997 4 8 980
29 50016 0 2 918
30 0016 0 3 1002
Ell 50016 0 1 1016
32 49998 4 T 935
33 49998 4 5 G942
34 49998 4 3} 988
35 50017 0 2 912
36 0017 0 3 999

E 59 Start-stop #itH T3 HFEAE N R~EE (B2 Start fRAF2. start BES. stop B
BS. NEEER)

(1) Start 5 F%): —fiR¥ s, Start HIFENERL (Sync) 55, B
FEAEZIR Start 553Kk Stop 55 (IRRNEHE ) . Start 555508 Start (5
SEENFY, XTFINEEFFRPEXSE—IR Start (55 Fmal&# Stop
55,

(2) Start/stop @ESJLULBF K2 AESHMN Start-stop #3E;

(3) NRZEAERFFMEENBIER, Stop-Start BEZEE
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(Chronos

LAB MADE EASY R (M) BIRASE

60 WEIE Stop-Start BE]EH S &

tE4h, Venus A A P EL LT ER I stop JBIE S start @B EZE 85
mARRE, WEERR. BRPFRFEZEER—2AH, 2HAPEHRE stop BiE,
BNO LET VLR B B E —HE D mARE

— N ERLNNBUTEMRR.E EE%EHJ&@E&H*E?, —EBLLER (1
HWOLERE) BARENES, RELTEEITANRER L, WlFEREAR
HHEESHACBRNIE (W PMTE) FRGEABES. BiZBES (TTEA
Stop 155 ) SEAIFLSEES (TfERN Start 55 ) WAZ Venus &5 d, AEE
FAZN Start-stop SN BERL o] LUBIT E LN £S5 E) AR B 8 B ¢ F IR MR F
IR, BTHEHOMRDIE,

Ino

ey F B+ A
R N »
- N Yo
BB IES
|
§.‘ % gﬁlj( ]ﬂﬁ%i%fg% R Venus Lite-T |!
BeRESR

61 —FPE IEY Start-stop e AN G =
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(Chronos

LAB MADE EASY R (M) BIRASE

8.7.4 ADC K F2

(#F IR \A/DiH |

EEFEVRY

Venus Lite i

.-/ =

62 ADC BSIRE i

WMEERR, APBEEFE—TA/DBABRE, FIREXRENEMEERL
(IERKE) , BErREFERE, LUNRERXEINESHFK, FES
SREFEER (BSER) MigE (ADCHE) . 3R REERE5RAESK
MR, BMBAIERKT, BRAZEKS,

B RPOEREE EFASEEEE—MYEXE, FXzXEREEE
FATHORG R (FFT) o947, DUREUE SRS,
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(Chronos

LAB MADE EASY R (M) BIRASE

8.7.5 gEiE49 %

(mmaiEAA/Dilil

U
] W

63 BEIE AT

W EERR, BRPFEE—TA/DBARE, FRESXENENRIIE
(REESE) , BEREHRXE. LANTERRER P ESIEE (ADC
8) #1740, RLXUEDEFEARREENS.

RAPEFUEXE (Fai Bl EEARIEE LEER) , HARTeH
MEDHT. WEBHEFERUGER, 8FF: B (F9E) . BER ().
mEE (0) ME¥EBEE (FWHM) FSH,

s, APETIERBEXREHTIEG, HEMERE (EFEXERFRTMU
&) 5 LA,
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Chronos

8.7.6 TOT BX3ES 7R

LAB MADE EASY R (M) BIRASE

FREENFBMNESE E

Sdeonos | |use/F IR/ T3

Venus Lite il

Frreyeny

5=

B 64 TOT Bk®= DT

WM EEFR, BARPFEF—TMRUVEEE, HREXENE, BEREHF
AXRE., TUNRERBFENEKTREE, FHHESH, RZXUEHELIE
RHK,

BRPIEFUEXE (FARENEEREELELEER) , FARTESH
MEDT. REBHEAERUGER, &5F: DI RKXUHEUE. FIIBKE.
nEZE (o) M¥=2%E (FWHM) .

tesh, BPRTEABEEXREETUE, HRFRES ERSHUE—E,
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LAB MADE EASY R (M) BIRASE

W] REbeEseE (2 /outpu B

4 A B
1 chamnel tot ps

2 0 40371
3 0 40365
4 0 40359
5 0 40376
& 0 40366
7 0 40368
8 0 40361
9 0 40378
10 0 40373
11 0 40379
12 0 40354
13 0 40376
14 0 40345
15 | 0 40376

65 TOT SRR KRR

s, APETLESTE R PREFIKENEEE, RAFEAE "REKE
HIR" , BEEM O LMER KB R T output XHXT,
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Chronos
LAB MADE EASY R (M) BIRASE

8.7.7 f&HEIE-EHENE 4T

66 & REIE -0 EIE AT

WM EEMR, BRPEEFERDA/DBE, FHITERNRE, WRXENE,
fAE (BX/F) , R, FEEEE, |Raoll®E (B "Rosd
"), EEAWE,
REFIARER, REBRITUUATERME:
o MEMMEENNEER,
o (HELIEEEMSINEENNMFEEMH,
o NHEEMhd, BRELEEMTREFVNENNSH,
FXENEFIEESHNEEERTRIT, ERAEREEDTHELE.
RAPEFUEXE (FhBASNESELER) FETSHUE. RIES
HUMEER, 81F . RXE. BN (F9E) . EE (0) X552
(FWHM) . Iit9h, BXFEEXRBUEG, HEFEDESSHMUEHEE.
— i E LB E IR =0 T B AR . 7 PIRR R 28 (40 BGO/LYSO )
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Chronos
LAB MADE EASY R (M) BIRASE

RMSRESHR (EM—XaEERE, HRER, HERSHNMDHELIR) ikl
BEOPES, AEEEXBRURE (W PMT/SIPM &) NI EE S HEEIEF A
B, ATWEERINE ., BEHREN ., SBRVFEEHARSS.

SiPM/PMT _LYSO/BGO  LYSO/BGO_  SiPM/PMT

67 —HpEREYREIE-BY R SMIH S
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Chronos

LAB MADE EASY R (M) BIRASE
8.7.8 SE 53 H

Sbeasigh Llvens uw#:ﬁﬂfﬁ#lﬁ.
oo Venus Lie : "

TITTTIITIIITTTY  Aese
1 T T -1 1 1 1 1R

F1 P2
B E————
HET 0 seseseessesesessees sy ,
ADEV = Jﬁ Z I S REESgTE
wf—fz i Z[PE -PE,J?

JﬁZ[( ZT T)(ZT nT)J*

B 68 BEEMEAH
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~Nronos

LAB MADE EASY R (M) BIRASE
NTMESHT, BRRXFEFXEE 0-1 AR, BESKNHREEEPH 11
BE, = ATHIEEMEEERETIL, BNAFXAEMEE (2 8.6.1
) .

ot

W EEFTR, Venus BAESNRAGESEHT 1:8 12, REITENTPINELE
XfefmzZE (MDEV) | IRk mZ (HDEV) | BYiEmZE (TDEV) M1 fe{wZE (ADEV)
EFER, HFTEXLERESHEEHNXR, XEHFEMNTEARXLM R G,
LLADEV it E A FIXS tHEERREHITNER:
BAERETERANTNT AR EERRFEENSE T,

RE, BESENE n=1 NS M NEEHLENELRE ( T,—nT) ;
3. A, BESZER—BTE n=1 WHEMREE, —HHE N-2n X, AF
™A ADEV RTU# TIHE, 5% ADEV {&;

4. BmESHEARE T8 ADEVE, 1B8%) ADEV STHXREH LN E R,

N =

AFEAN, BRPERENERTE. BHERRI. FHARY. PHHE.

E AT EEAEL. PRI, BIN 2. XEWEE, BEREHEXRE. BifF=
ST ERMAXESHISERBINT:

® XEME: BUEXR&ENK, B{Is;

o NINE: MEREMSTETERENSBRLELE,;

® IR MEREUSTERUTERENXE (W LEDPH N-2n) ;

® IRIRINE: MEBEUSTHAFP UL ERANTIME, IRAES,
BB ERANSIFIME( );
HERCE: MEREMSITTERCE S AL N TETZ(decades);
BHERRY: MEREESTENHELTERNE RNRE;

FE 2T 280 BNE XD M ERS DD EE TR T MR ZEA
RINMRERHITON;
o BIN¥E: FHinHmESEPNNEH BIN 9%,

MNTHPEYR, BPMERNIEXE (FaAREEEEENLEL
k) , FITSHUEDIT. RERBHTEHETUSER, 85 B
RAUHE. fEE (0) M¥525E (FWHM) , b5, BPEROEREE

REHATUE, HRIERES LREE.
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Chronos
LAB MADE EASY R (M) BIRASE

879 ZMEXBKEH ( @) o

FEMBRENFENEES N
h e c== || |use/ TRy B

:' :‘ _ |
ﬁ’/: :: umws iu! ! -

B 69 ZHBEXERHESHT

KAHINE &iﬂ&ETW%%?&%&@%FEE’JUNET@A@@ME;& SESHINES
B, tEREENZMREEXBERS ¢¥ (1. XTERFRE, LHRH,
BRHEENIUTSHHITIRE.

o NEETE: EXAMNR/NNBENEANEBE, FANEBELRZE 1/
N;

o A AN EENME, SEHMDARE, BPEERLA
SRR T

FERE: mxzﬂ%x%ﬁﬁﬂa Bfys, FNEEENEL.
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LAB MADE EASY R (M) BIRASE

*_ EET280E (E=/output/BE)

4 A B (=
1 channel timestamp ps

2 0 73780878246 4408
3 0 737R0ETE4464511
4 0 737E0BTE6464514
3 0 7378087RE4A4505
& 0 73TROBTIN4A451 7
7 0 73TR0RTO2464518
8 0 737808794464515
7 0 73TROBTIA4A451 T
10 0 73TROBTIE4A4527
1 0 7TITRO0RE0046451 4
12 0 7370880246451 8
13 | 0 73TB0BE04464520
14 0 73TROBA0A4A451A
15 ﬁr'?':"?':'ﬁﬂﬂﬁﬂﬂﬂﬂﬁ'j'j

70 {R7F T2 BB B H 3R

Lt4h, Venus B FXELRED T2 WEHEMBENRE, RFEAE "RET2H
B, BIEMNYUEZEBR T output SU4ET,
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Chronos

LAB MADE EASY R (M) BIRASE

8.7.10 TDC JEZR MR

EMNRE eSS

-

S use/ R 9

h’—/—-—t - Venus s _|:

& 71 TDC et

ROMINBERR S X Venus IREHIZL TDC B HIFFSIER D IEZLME DNL
MARDIRLME INLETUH. BPRBERMARENBMNEEERRS, BT oE
B8 TDC WYIRLMEtR, INRE/F N A P ITfE =51 TDC MRERI T A,

8.7.11 EEFEYIT

VenusN ERFEBREBHREHERG/ES, BPOTLUBE EAAN RGN
RHERRERERBP A,

VenusTDCN EfFEDAME, —KE2RK N ERFE5IEHERIRE FPGA T
R, FPGA R SHEBCRE HUNRGNFEERIESH, AL, KER
#h, SBHFITRS 40 DNRBEAIT N EFERIT, HERITERERHLS LN
R, EMNRESRIT T HERERLNER, BH—XEBNEFESIES
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Chronos
LAB MADE EASY R (M) BIRASE

EELMUNBKNE, EMYBREKES TDC BBYEE Raw HHE, AFHIT N
EFSHHERNTEPEER, HRBUWTHAR.

BAMEHR

PN
HaNESH B BONTAS | KONGRS
R HLIFPGA 1

NEHAGHER AL B 16 16
5 12
D WAL FE 063 ns 0-63 ns
........... ;mNMmmmmmmmmmmMmMmmWMmmmNmmmN BTN [ ae | A ETL A
wEFaAR . ; : e
SN FURAL R S AL R 1
i ERUR
e, Time stamp AP g 7 . LR ‘ A
Th NERL 3 HiiH AR &, EERHER K, AN

RIS FsEIERT AR

& 72 @M NEFFAVE

oL, ARG, BHSINEFEEARLEER. SHX. SEENNR
#, MRBPRFEFIHIHERER, MATERSPEEE, BLARKAE
BREH, B4 NEFESERB AN EMERE, BEZERX, EBETLE
EFZRBENBHFEIRELE. USRI TEIG
(1) MRAFPRFENEFSUHNRER, BIUERAEMHRFEILE,
(2) MERAPF LA EBIMERERYEF, M A THIERRR (EbiN<10 Mtags/s total),
FEIEEY 40 NRIEA, HFEPEAFEIREE, BATLUERREFE
WL

EMHRAFET N ERFEREN TR,
(1) BPOLUERE "BE" B2 B4 nirRal;
(2) BFPOILUETEE /ME S/ MIBRAT & RESA ;
(3) APREXRBEAR, FERT "BRERK" , URFTERTFRITEE, &
£ "FiarE"

Chonos

B 73N EFE LN EREE
87



[ hronos

NAME
StrategyQ
Strategyl
Strategy2
Strategy3
Strategy4
Strategy5
Strategy6
Strategy7
Strategy8
Strategy9
Strategy10
Strategy11
Strategy12
Strategy13
Strategy14
Strategy15
Strategy16
Strategy17
Strategy18
Strategy19
Strategy20
Strategy21
Strategy22
Strategy23
Strategy24
Strategy25
Strategy26
Strategy27
Strategy28
Strategy29
Strategy30
Strategy31
Strategy32
Strategy33
Strategy34
Strategy35
Strategy36
Strategy37
Strategy38
Strategy39

LAB MADE EASY

CHANNELS TWIN

01 10000

12 10000

23 10000

34 10000

34 5 10000

45 6 10000

56 7 10000

6 7 6 10000

7.8 9 10000

8910 10000

91011 10000

101112 10000

111213 10000

121314 10000

131415 10000

0 13 14 15 10000
01137415 10000
012131415 10000
0123137415 10000
01234131415 10000
012345131415 10000
0123456131415 10000
01234567131415
012345678131415
45678131415 10000
56781314 15 10000
678131415 10000
78131415 10000

8 13 14 15 10000
89131415 10000
910 13 1415 10000

10 11 13 1415 10000
111213 14 15 10000

0 11 12 13 14 15 10000
0111127131415 10000
0121112131415 10000
0123111213 14 15 10000
0123471112131415
0123451112131415
0123456111213 1415

E 74 REEEXH

RENRITERDEZEENTHRULED

B,

93470 Stratenss

tratend stratensd 0 cor ol
o3 934579
934579 034579
560 934579
93570 934560
3579 934560

o34579
934579
934560

5
s
s
s
s o34880

0
0
o
o
0

Lot ol eps o
34579 934579

931560
534560

10000
10000

ERREL (M) BRAE
o, AT HERPRRENBEAZSIMEEERE, RUEFAPREZR
MWEEXM, IRMERBEEXH, EEIW TR,

FaRIEAN

b cor b
s34579
534579
634579
931580
s34560

B 75 FIEREFREFRR

8.7.11.1 WBHAEL N EFFS 4T

AT cor ol
™ wEm
o347
34519 G345T9
s34580
s34560

s34579
53479
634579
s31580
s34560

s34579
o347
s34580
s34580

s34579

BEIHE,

a34579
s34579
s34579
s3480
s34580

10 ops  chi
934579

3519 GO SaETD 93459
WGS9 SMEID 9G4S0
o380 930 9S00350
o380 oS0 MG  9345A0

Lops chi2 eps ohi3 ops chl
o9 o359 934570

an

34579
9345719
31530
o3sa0

ZERERETEERU TR, RESMEEERENMRA N BEHESE

BEZATIEANB

SE=

88

4 cos ch
934579

15 s
934579
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LAB MADE EASY R (M) BIRASE

L

Channal-1

Channal-2

Channal-2

Channal-1 |

Channal-0

Channal-4

B 76 ZE/FEREE (L2 NREH, 3/4 ERFERHE)

Channal-3

BERAPFENEZAN EFERE, MEERANEY 40 ANFEE
EA (FREMEE) , UMRSENENNEE, [REFEott, LR E
SRFERBSHTREARE, Venus XA USIPIRBANZSERSIUH

BEFERNRE,

8.7.11.2 HBAEL N EFFE 4T

RUELZNEFESBEH4AANEESXNELRER, BEXBFPFENESZA
N EFEGEKE, BIEERARET 200 ANFEEESR (BRELNEE) , UK
LANEMURBE, SEFEHOHT, Venus EX A EIEBETINAWURE T
ZEREHENFESHRT index RRFEBESHINFTEEENNEBEEER,
ERTEREREXGLERAR. BRFEETLUBKXHERSIEA N ERFEEH
A BT [BE BT T —H 2.

tban, FFPEIZI{CHO, CHT, 15ps},
{CH1,CH2,CH3,CH4,200ps},{CH4,CH5,CH6,CH7,10000ps} = N EHLUBE S 4,
ARSI E CHO, CHT BBZE/NTF 15ps B4 1 FEtHEE, Lt
B CH1. CH2. CH3 %1 CH4 Zig8T[@Z/NTF 200ps I4E 2 FE R, LT
& CH4. CH5. CH6 #1 CH7 Z /8B jE1Z/NF 10000ps BI4A 3 FFEHHEH T
RHHEER S RER B X R L,

-
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LAB MADE EASY

(FFEs/outpuy B %)

ERREL (M) BRAE

4 A B C D E E

1 strategy name colns_ index start_ch start_timestanp(ps) end ch end timestampips)
2 Strategy0 1 0 " 182320024358104 1 i 182520024358086
3 Strategy0 1 0 " 182320024358104 2 i 182520024357282
4 Strategy0 2 0 " 182320026358104 1 r 182520026358086
3 Strategyl 2 0 " 182320026358104 2 T 182320026357382
] Strategy( 3 0 " 182320028358098 1 it 182320028358086
7 Strategyl 3 0 " 182320028358098 2 i 182320028357966
8 Strategy0 4 0 " 182320030358099 1 r 1825320030358086
? Strategy0 4 0 " 182320030358099 2 T 182520050357979
10 Strategy0 5 0 " 182320032358098 1 i 182520052358086
1 Strategy0 ] 0 " 182320032358098 2 i 182520032357266
12 Strategy0 4] 0 " 182320034358099 1 r 182520054358086
13 Strategy0 4] 0 : 182320054358099 2 : 182520054357273

I BRFURARTFXHE

& 77 FEomER

2l

B, APRTJGEFRRFINOMHFEER, ERIRFE Venus BFRE
BR T8 /output XHEET, REXHEN csv, E—FNDEHLZIR, £5
NEESEHNES, BIW—XFEZE4; Start_ch.End_ch. Start_timestamp(ps).
End_timestamp(ps) AW NI EIEENIEE S AR S BN BEEER (2 ps).

2R, EIISAE CHO/1/2, RETE-RFESMH, B LEE$ csv X4
Y 2-317, AP LEREMNE RERXFESHN 3 MBENREERER.

8.7.12 MA—MEXERARE (gs?)

HO) G2

78 DE_MBEXBERFITE
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nronoc
T INTON0OS

LAB MADE EASY ERREL (M) BRAE
Venus GUI X FZ HAERRIE E’]ELSEH?E?%;&QABE’]H BSLEYiHE, HAT
SEWR |, EHEEN, BPEEHARMNEENETE. BP okl
FNFNETEE, MRAFRRBRETEE, AaART, RETENEIAE
THERN O,

| BETSE (B oupuER)

& A B C D E
1 index charmel scharmel btimediff ps(Th-Ta)
2 a00l4 0 1 GR5

3 a0014 0 2 1022

- a001s 0 1 991

5 a0015 0 2 1030

6 a0016 0 1 GRT

7 a0l 0 2 10380

8 o001y 0 1 985

oy o001y 0 2 1026

10 a001a 0 1 GRG

11 a001a 0 2 10380

12 a0019 0 1 a7

13 a001% 0 2 1030

14 0020 0 1 GR3

I 0020 0 2 1026

16 o002l 0 1 991

17 o002l 0 2 1034

12 | s0022 0 1 580

79 M EXESTDIERE T3 HiBRE

79, Venus B FRETRED T3 HEEHENRT, RAFE2QYER"REF T3
IR, FEMNULERZEBRTH output IXHKT,
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Chronos
LAB MADE EASY R (M) BIRASE

8.7.13 FLIM #5003

80 FLIM 35k 141N RE

Venus AL SERX A EFGHZREME (Fluorescence Lifetime Imaging

Microscopy) ML, BFE=fFMEEFIEEF:

(1) BAER: BPBANME(Frame/Line/Pixel )i&@iE . Sync @E#0 Signal
BEES. WEBREUERFS, KUK Syncil S|gnalHT|Eﬂ£1.:.,m,

(2) EEMER BB Sync BB Signal BEBES AR T Sync
1 Signal HEIEZER, LX&E?)’Z%JIEFA%#EEHTE’]HTIEHE‘HE.M ;

(3) T21&830: AP XA A Sync BER Signal BEES , WHmH Sync A
Signal N B&ER. TE2HAF BITEREE,;

8.7.13.1 EN{ER

B, BPMNIZERENME (Frame/Line/Pixel) @&, Sync @iEH Signal
GRER
) BiE: FLIM B&II#RIERES
) Line X&: FLIM &— Frame B+, SFTRBIBRERES;
) PixeliB&: FLIM &— Line B4, 81 Pixel AR IERES;
) Synci@iE: ARNB[BHKEERDLES,;
) Signal 1IBi&: A ARNEEENBES,
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LAB MADE EASY R (M) BIRASE

Pixel1-8
Line-1 1123|4|5]6[78
Frame-1
Line-8
Line-1
Frame-2
Line-8

s [] |
v JLL LT LT TT I L T
s === =00 0000 -1

& 81 RIZFEMERES (Frame/Line/Pixel ;REE, LA 2 i, 8x8 E&AHI

Venus X EIL 262144x262144 X/NBIEE, BLUFRMNMAEK,

SRia, BPIREBEEBERNS, ¥ Frame, Line, Pixel IBIERES, UK
Sync f1 Signal ES B ABNEE, AEREHHEXE, Venus Bt FLIM £
'’ aT, 85

(1) Frame N BEER;

(2) Line N EEER;

(3) Pixel VB HEE. Sync @BES. Signal &S AKX Signal 5§ Sync 15
SHEZEER.

BRESU HUBENNBEGES, ZeRRFRIHEE, TLURTH—-—SUE
SE FLIM B, BPOTRLUERFTEmSE R AR A NHTXE, B, FLIM
RAHFTE S MAAES. BENAMIEFRERGZEERTH output X4
kR, HEEEXW TR, AFPFBESNEBEERMEBIEFHER.
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LAB MADE EASY R (M) BIRASE

F A B G D

1 frame_timestamp_ps i line_timestamp_ps i pixel index i timediff ps

2 0 0 301 3969
3 0 0 301 3973
B 0] o} 301 2962
5 0 0 301 3970
6 0 0 301 3976
7 0 0 301 3978
8 o] 0 301 3971
? 0 0 301 3970
10 0 0 301 3984
T 4] 0 301 2921
12 0 0 301 3981
13 0 0 301 3970
14 0 0 301 3976
15 0] 0 301 3082
16 0 0 301 3973
17 0 0 301 3974
18 0] 0 301 3975
19 0 0 301 3981
an [a} (2] =lahl =l T=1 1

B 82 FUM EMF#EN TR ER AR

8.7.13.2 JEE{IER

£21H(DETECT)

@ =

FHA& (SYNC) : {0} —£&IE (DETECT) : {1}

SRS Dinstal/ Vens/output/fim sz >

ZFARfEE 10000 St 2 FrEHH 2>

& 83 FLIM IEENIAER,

B, BPIMAZSCEE Sync BEH S|gnal
(1) SynciBiE: ARNBEHAFERLES;
(2) Signali@&: AXMNEERN ﬁ%EﬁJH:'IE’JEE =5,

AlE, BPRE—NIEENXENK, ERFERTEE T3 BHEEHIEU
REXSHERENHBEER. APRENBEEERTEARMUE, BTN E
EZERINEREEHER.
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LAB MADE EASY R (M) BIRASE

4 A B C D E
1 timestamp ps i start_clr' stop_channelr timediff ps

2 rlDDDD'EITBDDDD 2 1 23
3 rlDDDD'EIT'EIDDDD 0 1 15
4 rlDDDllTBDDDD 2 3 Gl
2 rlDDDllT'EIDDDD 0 1 15
] rlDDDlSTBDDDD 2 1 Gl
7 rlDDDlST'EIDDDD 0 1 15
8 rlDDDlETBDDDD 2 3 =9
9 rlDDDlET'EIDDDD 0 1 T
10 rlDDDlTTBDDDD 2 1 =9
11 rlDDDlTT'EIDDDD 0 1 15
12 rlDDDl'EITBDDDD 2 3 Gl
13 rlDDDl'EIT'EIDDDD 0 1 15
14 rlDDDZlTBDDDD 2 1 23
15 rlDDDZlT'EIDDDD 0 1 15
16 rlDDDZSTBDDDD 2 3 Gl
17 rlDDDZST'EIDDDD 0 1 15
18 rlDDDZETBDDDD 2 1 Gl
19 :100025?90000 0 1 15

84 FLUM FEE IR T &R H RN

8.7.13.3 T2 &R\,

Fraanii »

85 FLIM 51 T2 2=,

N EANRFREATIHER, EREENERZENHEER. AFE3E
PEBEERRITERBRVENEGER.
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LAB MADE EASY R (M) BIRASE

F A B C
1  chamnel timestamp_ps

2 1038964848?89?8626
3 1138964848?89?8599
4 121096454878978735
5 1338964848?89?8686
6 1438964848?89?8698
7 1538964848?89?869?
8 16 1096454878978695
9 038964848?89?8828
10 138964848?89?9822
11 238964848?89?9853
12 3 10964548780979911
13 438964848809?9689
14 538964848809?9699
15 Elrlﬂ'EIEl-’-l-B-’-l-BBUE?ITBTEE
16 710964584880078572
17 BFIB'BEI‘}B-&-BBUBTBETEI
18 938964848809?8688
19 1038964848809?8626
20 11 1996454880978600
2 1238964848809?8?35
22 1338964848809?8686
23 'I-’.‘I.F'I AQRARARRNOTRTNT

E 86 FLIM F T2 2N TR TEH L LN
8.9 EE M

8.9.1 EANLE

¥ Startup Seif-check

Bt ¥ 100Mbps (For internal testing only)

¥4 Enable HEX RAW file format(Highly time-consuming)

Output Gate Type CHO Delay Hit

1G Ethernet 10.C

87 EENH
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Chronos

LAB MADE EASY R (M) BIRASE
BRERTFHTRARRESEEETE, TENEORE:

=

o MIFESER

® Raw HIEREHRNREMNBL KR
o LIKMitbitAlE

& REFISER

® THMEMHFRASER

® HB) Gate i

Hep, REFISET@NE—SMHIRR, BHEBRENENESEAHR. &
BFIS, HNUNE—aRERESESEHORARRESF. EERSS
BT,

RIE 7 REFISHR

REFISR BR& aiE
B RERE 0x1 Venus(TDC)
B2 Pod=Eitl
’3 Fr=HE #lan: 0x20251101
B 4 . Blan: ox0, #uM
&5 EFERS Blgn: ox1
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(Chronos

8.9.2 %HB Gate HiiH,

QOutput Gate Type

1G Ethernet

10G Ethernet 1

Device MAC(1G)

Chronos Tec
philosophy of

HE) Gate ith, AP BIECEARINAEENX Output Gate SMA HjtH, W R3RAT

i

Fi& 8 Gate My INRETEIA

LAB MADE EASY

CHO Delay Hit

100 )

oincidence Fl

CH2-CH3 Coincidence Flag

CH4-CHS Coincidence Flag

CH6-CH7 Coincidence Flag

CHE-CH®9 Coincidence Flag

CH10-CH11 Coincidence Flag

CHI12-CHI13 Coincidence Flag

CH14-CH15 Coincidence Flag

Any Hit Flag

[&] 88 Gate i INEE

ERREL (M) BRAE

(Unit: ps)

Device MAC(10G)

sion measurement scientific instruments. As
and automation technologies to build a new

prig e

Fs R E BX 15 88
1. LRHERE ER2MNEBERESBHRE B
H S B AR R
p) BEOMBEE /S | BEOMBE 1 FasHhr4Et,
IR 8 = B Rk R
3 B 2 MEE 3 A | BE 2 EE 3 HAENRE,
IR 8 = B Rk EE
4 I 4 FEE 5 FE | Bl 4B S MAEHEE,
Frs B S BTk — IR B S5 KR
5 B 6 MBI 7 /A | Bl 6 MEE 7 HASMKE, | BEL10ns, MREL
T i S B SRk R SRR, BHKPE
6 BiE 8 FIEIE 9 A | 1Bl 8 M 9 FAaBHEE, | ERH10XNNs,
IR B S B R
7. B 10 FBIE 1145 | BB 10 FBE 11 HAEHE
Btr& 4, WHEBFK
8. BB 12HEE 13/ | BE 12 MEE 13/FEBEHA
BiR& &, WS BTKE
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Chronos

LAB MADE EASY

ERREL (M) BRAE

R A BK O ZE 1R B,

1d Gate Delay 1%

FEIRSBE AN 2.5ns, =/NDEEA 78 ps.

99

9. BIE 14 F18E 15 7 B 14FMEE 15 HEaSEhK
BIR& 4, MHSBEKE
10. BB R AR FE—BEEEMALER, B
S B
1. il 0 LIRS EEOBMALER, BHBE
SRk EE —REBHEEEKYEE
12. B 1 ARIRE BE 1 BRALER BHSE | D 10ns, MREZZX
FEpKE vk, WMHBPEENR
13. B 2 fRAIRE BE 2 BMALER, BiHEE | 10XNns,
FBKE
14. Bt 3 LIRS EEIEMAELES, BHBE
SRk EE
15. RANHHE REBFEERRRRLESR
16. Input gate ¥k input gate BIAG
=, BTREEHHIE
XE (8.6.87)
17. BB 0- 88 16 itk | B8 08B 16 i A B RLI ] | EIRME 0~2.5ns, &/
Pk FE R F BIEIRfE ¥ 78 ps
18. NEFEE 0ARE | NERFEER, FOAREEN | —RBSHREHKTREE
B B a0 ) ko £9170ns, MREEZ R
fitk, WO EER
T0x N ns,
BPRETEERE SR Output Gate Type RiE#HINeE, ZEFBEIE 0-@E 16

PRl H BKOh AR X F i A BKoT BIFEIR,



LAB MADE EASY R (M) BIRASE

1BiE8 DAC- 1

s &

89 REAE

Venus = BIRFRFPNAERMENRZNEER, AULUMRFENHIREER
LUMBEK, BROLEIEERERENLREZHHEER.
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nronos

9. FF&#& APl #0O

LAB MADE EASY R (M) BIRASE

0.1 CAPI

9.1.1 #iR

CINSTAPI RBTHISKENERE (tkil: TDC HEHMFHBRF[RE) #
TREREN CAPI, REEEERE. BB, JUEXEMOTEINEE.

XM AHEET CINSTAPINEEZEWRENER AL, dRTHAETZE
O AR,

9.1.2 1L HIH R

FREBEL

® config_path BEEXH O LIZEX KR, BWoIZ2EXNEE, NREMEXE
R, EERRZRAWRIETE (SP BASE PATH EEENE R, AREXTE
base diriEEHNEM B R, REsARFRIEERE;

® base dir JLMEEEM B REBR, HMEXNEBABITUREFXNEMBE,

[API EEX ]
AY Ab . %
API R 2% R EE Thaesk -
/.
ci_create(const char* config_path: B¢ & SRR ci_handle_t BIEESLH)
config_path, const char* base_dir: 55t B REK&RZ
base_dir)
ci_destroy(ci_handle_t handle: X&Ea1HHR - HER LA
handle) (ci_handle_t)
ci_cleanup() - - HEFEX
A

9.1.3 R EEE
FESEIN
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LAB MADE EASY

ERREL (M) BRAE

o TJLUSEIAM get_devices SREUREEOSIXRE, BHITERE,;

o RIFIRER, LIMLERRE;

BARE

&, RERIFIRE,

BT IR EER,

[1&&I‘EOLEAE X -cinst_interface_type_t]

EX
CINST_USB3_DEV
CINST_UDP_DEV

CINST_UDP_W_DEV

[API EX ]
AP| BRI

Ci_get devices
(ci_handle_t handle,

cinst_device_info_t*

out_array, int32_t

capacity)

ci_get_device_num(ci_han
dle_t handle)

Ci_get _device
(ci_handle_t handle,
int32_tindex, int32_t*
out_type, char*
out_name_utf8, int32_t

name_size)

ci_connect(ci_handle_t
handle, int32_t

=]

1

28
handle: X% a4
out_array: 18&4%
AL A
capacity: #EAX/N

handle: X&at®

handle: X at®
Index: &% index
out_type:iR&EEO

B3]
out_name_utf8: 1%
EHOBMR
name_size: Z¥RE
BRI

handle: S¥&G4%

device_type: &%

102

REE
int-%&&O

SC

int-iR&EO

o

fein

int - IR

int - RS

488
Usbh3.03#&0O
FIEWR O
FIIERR O
INEERAR W88
KROHEE BEGERE
EOYIE BERBMZ
R
IR
REL, F—
REEN
NULL #¢
8, RO
BRIN;, &
—RR[EsE
FREAE
RENTI &
BEOXME
REE BT
58 (81:
EORBME
RE)
EEEE BRREFE
SOEER
ConnType



LAB MADE EASY

device_type) EOXR

disconnect(ci_handle_t handle: &A1& int - K&

handle)

9.1.4 HIRLE

[$51REE E X -cinst_error _t]

EX
CERROR_CONFIG_NOT_FOUND
CERROR_INST_DEVICE_NOT_FOUND
CERROR_INST_DEVICE_NOT_CONNECTED
CERROR_INST_DEVICE_ALREADY_RUNNING
CERROR_INST START PROTOCOL_FRAMEWORK_FAILED
CERROR_INST PROTOCOL_FRAMEWORK_NOT RUNNING
CERROR_INST_PROTOCOL_FRAMEWORK_INTERNAL
CERROR_INST_INVALID_ACQ_TYPE
CERROR_INST_ACQ_DATA_FAILED
CERROR_INST_PROCESS_ANALYSIS_FAILED

CERROR_INST_DATA_PROCESS_NOT_STOPPED

CERROR_INST_INVALID_CALIBRATION_PARAM
CERROR_INST_CALIBRATION_FAILED
CERROR_INST_CONVERT_BINFILE_FAILED
CERROR_INST_INVALID_PARAMETER
CERROR_INST_TERMINATION_CONFIG_UNSUPPORTED
CERROR_INST_ENABLE_CHANNEL_FAILED
CERROR_INST_DISABLE_CHANNEL_FAILED

CERROR_INST_SET_CHANNELS_ENABLED_FAILED

[API ENX ]
AP| R 2%
103

=]
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

2010

2011
2012
2013
2014
2015
2016
2017

2018

REME

ERREL (M) BRAE

E X

W =BT &

il
EEXHAEE
BRERKE
REREER
REEEBT
Bt ERK
MXERIETT
X EREBEEIR
ERIEIERES L
HIFEFRERW
IR KRB

F—REUEAES K
A

ERHRESH
REREEN

5 BIN LK
HRHBH
REHEASHEE
S B
I

REFBEERSEAE
KW

TheEHR -p=s



~Nronos

LAB MADE EASY R (M) BIRASE

ci_set_error_callback(ci_handle _thandle, handle: X% - AR O
ci_error_cb_tcb, void* user_data) AR
cb: #IR[EAE
user_data:
FBEENHE
ci_get_last_error(ci_handle_t handle) handle: 335 int- $# RE&IEHEIRD
AR =
ci_get_last_error_message(ci_handle_t handle: X%  const KERIENEIRE
handle) a1E char*- R
H]IRE
I%\
ci_info(ci_handle_t handle, const char* handle: 3% - IR INFO 251 5
message) AR &

message: H

700N _g/%\
ci_warn(ci_handle_t handle, const char* handle: % - 1E3= WARNING %%
message) al1R AEE
message: H
700N _g/%\
ci_error(ci_handle_t handle, const char* handle: 3% - 123® ERROR 5
message) AR BE
message: H
EER
ci_critical(ci_handle_t handle, constchar*  handle: X% - T CRITICAL 2%
message) EIL ] BHEEK

message: H

+ /(=
/lb\1l:l /%\

EIREERBENX

typedef void (*ci_error_cb_t)(int32_t error_code, const char* description_utf8, void* user_data);

9.1.5&ZBEK

REFEAR, JLUEHITREEREEF, REFBEN2BEENVRAINE.
REBRE, 7 selfcheck BRTEMBRAEX, JUEEBRIRS,
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LAB MADE EASY R (M) BIRASE

[API £ X ]

API R¥ BH R [EE IhgeftER g
ci_self check(ci_handle_t handle: 354  int- R REBR
handle) A

9.1.6 BERE

ERED

® ZEFEEANTIXRE DAC, Termination. Hysteresis 1 A/D Integration Point
1&;

® A/D Integration Point &, XX A/DBEBM (RENFTEEE) ;

® Termination B2 &, XYL ESH (Venus Ultra RIVARA)

[BEFTE R E X -cinst_term_type_t]

EX =] 288
CINST_TERM 50 0 FE4T 50 Ohm (BRIAE)
CINST_TERM_1M 1 BEHT TM Ohm

IR EFERE X -cinst_hts_type_t]

EX (=] A
CINST_HTS_30_MV 0 IR EE 30mV (ZRIAE)
CINST_HTS_40_MV 1 IRV B & 40mV
CINST_HTS_70_MV 2 IRE B E 70mV
CINST_HTS_1_MV 3 RHEE TmV

[05RfR & 25 E X -cinst_edge_type t]

EX =] 5488
CINST_RISING_EDGE 0 +HE

CINST_FALLING_EDGE 1 TS
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LAB MADE EASY R (M) BIRASE

CINST_PMIDDLE 2 IEchig]
CINST_NMIDDLE 3 B
[API & X ]
APl R# 28 BREME  hEElER  BROEE

ci_set_dac(ci_handle_t handle: &A1& int- R BEE -
handle, int32_t channel, channel: BE= el DAC BE 1500~1500mV
double value) value: DAC f&
ci_set_termination(ci_handle = handle: X%E4E int- K& REBEME FAD
_thandle, int32_t channel, channel: @Ee i R cinst_term_ty
. e t ==\
int32_tvalue) value: [ (E pe_t EX
ci_set_hysteresis(ci_handle_t = handle: W& int- R KBBER ER
handle, int32_t channel, channel: @Ee ) FEEEER  cinst_hts_type
. t =\
int32_tvalue) value: iR R tEX

BE
ci_set_inter_delay(ci_handle_  handle: W& int- R KBEEN SBE:
t handle, int32_t channel, channel: @S ) EFISINE 0~1000000ps
nt32_tvalue) value: FEREYEME
ci_set_dead_time(ci_handle_  handle: Xt&a1® int- R KBEER SBE:
thandle, int32_t channel, channel: EiEe ) B8] 2~130000ps
nt32_tvalue) value: ZLESE)
ci_set_edge_type(ci_handle_t handle: X&a1® int- R RBWLAEM  ER
handle, int32_t channel, channel: @S 3 KRER cinst_edge_ty
. e t ==\
int32_ttype) value: JBRfRAZE pe_tiex

9_}.2
ci_set_ad_integration_point(c = handle: &A% int- K& REA/DEH BH:
i_handle_thandle, int32_t channel: @Ee i RRDE 0~65535
channel, int32_tvalue) value: 1452
ci_enable_channel(ci_handle handle: W& int- R BEERE
_thandle, int32_t channel) channel: @S 3 B
ci_disable_channel(ci_handl = handle: &1 int- K& REBEZE
e_thandle, int32_tchannel)  chapnel: @Ee ] 3
ci_enable_all_channels(ci_ha handle: &1 int- K& REMEE
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ndle_t handle)

ci_disable_all_channels(ci_h
andle_t handle)

ci_get dac(ci_handle_t
handle, int32_t channel,

double* out_value)

Ci_get_termination(ci_handle
_thandle, int32_t channel,

int32_t* out_value)

ci_get_hysteresis(ci_handle_t
handle, int32_t channel,

int32_t* out_value)

ci_get inter_delay(ci_handle
_thandle, int32_t channel,

int32_t* out_value)

ci_get dead_time(ci_handle_

thandle, int32_t channel,

int32_t* out_value)

ci_get edge_type(ci_handle_
thandle, int32_t channel,

int32_t* out_value)

ci_get ad_integration_point(
ci_handle_t handle, int32_t

channel, int32_t* out_value)

Ci_is_channel_enabled(ci_ha
ndle_t handle, int32_t

channel, int8_t* out_value)

LAB MADE EASY

handle: X at®

handle: X% a)4%
channel: @&S
out_value:iR[E{&E1E
£t

handle: X% a4%
channel: @&S
out_value: iR [El{&1E
£t

handle: X% a4
channel: @&S
out_value: iR [El{&1E
£t

handle: X% a1
channel: BE&S
out_value:iR[E{E1E
£t

handle: X% a4%
channel: @&S
out_value:iR[E{E1E
£t

handle: X% a1
channel: @&S
out_value: iR [El{&1E
£t

handle: X% a1
channel: BE&S
out_value: iR [El{&1E
£t

handle: X% a1
channel: B&S

out_value:iR[E{E1E
£t
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LAB MADE EASY R (M) BIRASE

9.1.7 25K E

MAEXXRFEZRAFHENNL, EEFERARE RAW ET;

¥ TDC W RBESE RENEENERRE, ENREK (—RE 20s) ;
RASNURFEEREMBARE, BENRK (—RE 10s £48) , BEE
#BR1E;

o RKIDEREFEATZREHEKNG R, ATXAARERE.

[TDC BSsh R B X -cinst_clock_source_t]

EX =] i 8A
CINST_INTERNAL_CLOCK 0 R ER AT 4h
CINST_EXTERNAL_CLOCK_25MHZ 1 SNERBTER (25MHZ)
CINST_EXTERNAL_CLOCK_10MHZ 2 SMEBETEP(10MHZ)

[ ##E &0 E X -cinst_data_mode_t]

EX (=] i8A
CINST_DATA_MODE_TIMESTAMP 0 INIEIEE Y
CINST_DATA_MODE_TIME ZONE 1 B AR
CINST_DATA_MODE_AD 2 A/D &=
CINST_DATA _MODE_AREA 3 HRMEE
CINST_DATA_MODE_REF_COINS 4 BEMFABR
CINST_DATA _MODE_GLOBAL_COINS 5 2E/FEER
CINST_DATA_MODE_TOT 6 T E BN SR
CINST_DATA_MODE_AREA_COINS 7 BEE-2BRFEER
CINST_DATA_MODE_DUAL TIMESTAMP 8 WGBS A
CINST_DATA_MODE_PERIOD 9 BENEER
CINST_DATA_MODE_SINGLE_COINS ” BRERA
CINST_DATA_MODE_GLOBAL_COINS_TIMESTAMP 12 2RfE (FHEE) B
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LAB MADE EASY R (M) BIRASE

CINST DATA_MODE_SINGLE_TIMESTAMP 13 IR EEAR

CINST_DATA_MODE_GLOBAL_COINS2 14 2RFRR 2

[ A& E M -cinst_test._ mode _t]

EX =] A
CINST_TEST_MODE_RAW 0 RAW FISHIEE X
CINST_TEST_MODE_ALL 0 1 2 0B
CINST_TEST_MODE_ALL 1 2 &1
CINST_TEST_MODE_TOGGLE 3 BRI,
CINST_TEST_MODE_INCREASE 4 I
CINST_TEST_MODE_DECREASE 5 BRE
CINST_TEST_MODE_INTERNAL_TRIGGER 6 MERAR AR

[ #¥E 7 2L B E X -cinst_test_data_bandwidth_t]

EX (=l 88
CINST_TEST_DATA_BANDWIDTH_100M 0 100M # %8
CINST_TEST_DATA_BANDWIDTH_1000M 1 1000M #58
CINST_TEST_DATA_BANDWIDTH_3000M 2 3000M %%
CINST_TEST_DATA_BANDWIDTH_6400M 3 6400M 58

[A/D BERRIR D4R A E X -cinst_ad_area_scale t]

EX (=l 88
CINST_AREA_SCALE_T 0 148
CINST_AREA_SCALE_1 2 1 1/2 15
CINST_AREA SCALE_1 4 2 1/4 1%
CINST_AREA SCALE_1 8 3 1/8 1%
CINST_AREA_SCALE_1_16 4 1/16 1%
CINST_AREA_SCALE_1 32 5 1/32 1%
CINST_AREA_SCALE_1_64 6 1/64 1%
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LAB MADE EASY R (M) BIRASE

CINST_AREA_SCALE_1_128 7 1/128

[#iEFREH L ENX -cinst_acq_type_t]

EX =] W88
CINST_ACQ_SOFTWARE 0 BR
CINST_ACQ_HARDWARE 1 BHEAR

[ #1228 E X -cinst_output_gate_type _t]

EX =] A
CINST_GATE_TYPE_ANY_COINS 0 Any coincidence flag
CINST_GATE_TYPE_CHO_CH1_COINS 1 CHO and CH1 coincidence flag
CINST_GATE_TYPE_CH2_CH3_COINS 2 CH2 and CH3 coincidence flag
CINST_GATE_TYPE_CH4 CH5_COINS 3 CH4 and CH5 coincidence flag
CINST_GATE_TYPE_CH6_CH7_COINS 4 CH6 and CH7 coincidence flag
CINST_GATE_TYPE_CH8 CH9 COINS 5 CH8 and CH9 coincidence flag
CINST_GATE_TYPE_CH10_CH11_COINS 6 CH10 and CH11 coincidence

flag
CINST_GATE_TYPE_CH12_CH13_COINS 7 CH12 and CH13 coincidence

flag
CINST_GATE_TYPE_CH14_CH15_COINS 8 CH14 and CH15 coincidence

flag
CINST_GATE_TYPE_ANY_HIT 9 Any hit flag
CINST_GATE_TYPE_CHO_HIT 10 CHO hit flag
CINST_GATE_TYPE_CH1_HIT 11 CH1 hit flag
CINST_GATE_TYPE_CH2_HIT 12 CH2 hit flag
CINST_GATE_TYPE_CH3_HIT 13 CH3 hit flag
CINST_GATE_TYPE_SYSTEM_CLOCK_PLL_LOCKED 14 System clock PLL locked
CINST_GATE_TYPE_|_GATE 15 i_gate
CINST_GATE_TYPE_CHO_DELAY_HIT 16 CHO delay hit
CINST_GATE_TYPE_CH1_DELAY_HIT 17 CH1 delay hit
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LAB MADE EASY R (M) BIRASE

CINST GATE_TYPE_CH2_ DELAY HIT 18 CH2 delay hit
CINST GATE_TYPE_CH3 DELAY HIT 19 CH3 delay hit
CINST_GATE_TYPE_CH4_DELAY_HIT 20 CH4 delay hit
CINST_GATE_TYPE_CH5_DELAY_HIT 21 CH5 delay hit
CINST_GATE_TYPE_CH6_DELAY_HIT 22 CH6 delay hit
CINST GATE_TYPE_CH7_DELAY HIT 23 CH7 delay hit
CINST GATE_TYPE_CH8_DELAY HIT 24 CH8 delay hit
CINST GATE_TYPE_CH9 DELAY HIT 25 CHO delay hit
CINST GATE_TYPE_CH10_DELAY HIT 26 CH10 delay hit
CINST_GATE_TYPE_CH11_DELAY_HIT 27 CH11 delay hit
CINST_GATE_TYPE_CH12_DELAY_HIT 28 CH12 delay hit
CINST_GATE_TYPE_CH13_DELAY_HIT 29 CH13 delay hit
CINST GATE_TYPE_CH14 DELAY HIT 30 CH14 delay hit
CINST_GATE_TYPE_CH15_DELAY_HIT 31 CH15 delay hit
CINST_GATE_TYPE_NCOINS_SO 32 NCoins S0 flag
[API X ]

APl R¥ 28 &R [E1E IhgeftER BREE
ci_set_tdc_clock_source(ci_  handle: &4 int- WAE 8B TDCHEE  FL
handle_t handle, int32_t ] cinst_clock_
cs_type) cs_type: source_t &

X
NEREEid
ci_set_data_mode(ci_handl handle: 354 int- K&\ REHEES G
e _thandle, int32_t ] cinst_data_
data_mode) data_mode: mode_tEX
HIEER
ci_set_test mode(ci_handle handle: 54 int- RSB wEBMWEHERS G
_thandle, int32_t i cinst_test m
test_mode) test_mode: ode_tiEX
Mt g

ci_set_test_data_bandwidt  handle: X¥&a  int- REHB  WEBWLEIET ER
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h(ci_handle_t handle,
int32_t bandwidth_type);

Ci_set board_id(ci_handle_
thandle, int32_t board_id);

ci_set_coins_time_window(
ci_handle_t handle, int32_t

coins_value)

ci_set_ad_area_scale(ci_ha
ndle_t handle, int32_t

scale_value)

Ci_set_acq_type(ci_handle_

thandle, int32_t acq_type)

Ci_set_output_gate_type(ci_

handle_t handle, int32_t
gate_type)

Ci_set_gate_delay(ci_handl
e_thandle, int32_t

delay value)

Ci_tdc_resetn(ci_handle_t
handle)

Ci_system_resetn(ci_handle
_thandle)

ci_get tdc_clock_source(ci_

handle_t handle, int32_t*

out_value)

LAB MADE EASY

L]

bandwidth_type

HEE

El

handle: X4
]

board_id:
R ID
handle: %4
]
coins_value:
EEEO
handle: %4
]
scale_value:
GETLE
handle: &4
A

acqg_type:
HEXEDN
handle: %4
A

gate_type:
BHIREE
handle: %4
]

delay value:
FEIRE

handle: ¥4
i

handle: X4
]

handle: 354
]

out_value:g[g

int - JRASHL

int - JRASHL

int - JRASHL

int- K&

int- K&

int - JRASHL

int- K&

int - JRASHL

int- K&

112

ERREL (M) BRAE

et

REMRFKID

REFANEE
&

1RE A/D HIRRR
DYEINEE

REHERERS
=
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RENTERE

TDC E11
RFpE
FEY TDC BrghiE

cinst_test d
ata_bandwi
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EX

SBE: 0~255
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0~16000000
ps

#
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ci_get data_mode(ci_handl
e _thandle, int32_t*

out_value)

ci_get test mode(ci_handl
e _thandle, int32_t*

out_value)

Ci_get test data_bandwidt
h(ci_handle_t handle,

int32_t* out_value)

Ci_get board_id(ci_handle_
thandle)

Ci_get coins_time_window(
ci_handle_t handle, int32_t*

out_value)

ci_get ad_area_scale(ci_ha
ndle_t handle, int32_t*

out_value)

Ci_get_acq_type(ci_handle_
thandle, int32_t*

out_value)

Ci_get output_gate_type(ci
_handle_t handle, int32_t*
out_value)

Ci_get gate_delay(ci_handl

e_thandle, int32_t*

out_value)

LAB MADE EASY

B8t
handle: 354
]

out_value:ig[g
[=Ei=Ea

handle: 354
]

out_value:g[g
[=Ei=Ea

handle: 354
]

out_value:iR[E
[=Ei=Ea

handle: X4
i

handle: &4
]
out_value:ig[g
BEEE

handle: ¥4
]

out_value:g[g
[=Ei=Ea

handle: X4
]

out_value:iR[E
(=Ei=tay

handle: X&4)
A
out_value:iR[E|
(=Ei=Eay

handle: X&4)
A

out_value:ig[g
(=Ei=tay

int- K&

int- K&

int- K&

int- &+

DS

int- K&

int- K&

int - JRASHL

int - JRASHL

int - JRASHL
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LAB MADE EASY R (M) BIRASE
9.1.8 REEH

&R K-cinst_device_status_t]

EX e L)
temperature int WERNERE
current_1 float BEE 1 ER (mA)
current_2 float B 28R (MmA)
current_3 float B 38R (MA)
current 4 float L 4 BIR (mA)
current 5 float L 5 ER (mA)
current_6 float L 6 IR (mA)
current_7 float BEE 7 B (mA)
current_8 float B 8 BIR (MA)
[API EEX]

APl R¥ 2% R[EME haeHR ERER
ci_get channel nu  handle: int- REEE REBEH=E KREUEEBEL, ~&
m(ci_handle_t PSEEETE TR ¢ BSEREE
handle)
ci_get_device_type(  handle: int- RERB  REUREXE 0x1: Venus(TDC)
ci_handle_thandle) X%a®m & 0x2: Mercury(Z3&m i

%)
ci_get device mod  handle: int- EES  FREUEEES 0x1: Venus Lite-
e(ci_handle_t POESETE S = 32/Mercury-16
handle) 0x2: Venus Lite-

24/Mercury-12

0x3: Venus Lite-
16/Mercury-8

0x4: Venus Lite-
8/Mercury-4

0x5: Venus Ultra-24
0x6: Venus Ultra-16
0x7: Venus Ultra-8

0x8: Venus Ultra Plus-
114



Chronos
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12
0x9: Venus Ultra Plus-8
0x10 - Venus Lite 4

0x11 - Venus Lite 2

ci_get_product_sn(c  handle: int - RS REEm oS
i_handle_thandle, X%49
char* out_value, out value
int32_tsize) SEEERE
£t
size: ZfF
BRI
ci_get_device statu  handle: int - RS REUEE IR SEEENESBESE
s(ci_handle_t YR AR i, R
handle out data: cinst_device_status_t
cinst_device_status_ ;g E#iR EX
t* out_data) a5t
ci_get device temp  handle: int - R REUE &R
(ci_handle_t R A HE E
handle, int32_t* out_temp:
out_temp) RERE &

IR E

ci_get_fan_speed(ci  handle: int- NBERE KRREXNER
_handle_t handle) X R AE = (B
RPM)

ci_get_fw_version(ci handle: int - YRS REUR & B AR
_handle_t handle, YR AR =
char* out_value, out value
int32_t size) SREE

MRS

e

size: FFF

BKE
ci_get_sw_version(c  handle: int - YRS REUGERMAERR
i_handle_thandle, X9 =
char* out_value, out value
int32_tsize) SR EE

MRS
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9.1.9 MEBEE

EREI
® A IPHIRE IPEFEER—TWE;
o ITEREAMKONSRBR, BAEREEHOANKAOS;
® EITEBMIPMUNINEIROGE, BEERS
® HINKE MACHIIEE, TEEFFMNLE,
[API EX]
APl R¥ B
ci_set_ips(ci_handle_t handle, handle: X% aJi&
const char* local_ip, constchar*  |ocal ip: At 1P

device_ip)

Ci_set_net_ports(ci_handle_ t
handle, int32_tlocal_port, int32_t

device_port)

ci_set_wips(ci_handle_t handle,
const char® local_ip, const char®

device_ip)

ci_set_wnet_ports(ci_handle_t
handle, int32_t local_port, int32_t

device_port)

ci_get_ips(ci_handle_t handle,
char* out_local ip, int32_t
local_ip_size, char*
out_device_ip, int32_t

device_ip_size)

LAB MADE EASY

device ip: 8% IP
handle: Xt&REWH
local_port: ZAR#thim O
device_port: & &%
handle: &6
local ip: AKith 1P
device ip: 8% IP
handle: Xt&GWH
local_port: A#big O
device_port: & &%
handle: Xt&EWH
out_local ip:iR[E]
Local IP $8%t
local_ip_size: 7 #F#4R
KN

out_device ip:REHY
Device IP 5%+

device ip_size: R
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Ci_get_net_ports(ci_handle_t
handle, int32_t* out_local_port,

int32_t* out_device_port)

ci_get wips(ci_handle_t handle,
char* out_local_ip, int32_t
local_ip_size, char*
out_device_ip, int32_t

device_ip_size)

ci_get wnet_ports(ci_handle t
handle, int32_t* out_local port,

int32_t* out_device_port)

ci_set_mac(ci_handle_t handle,

const char* mac)

ci_get mac(ci_handle_t handle,

char* out_mac, int32_t size)

ci_set_ wmac(ci_handle_t handle,

const char®* mac)

ci_get wmac(ci_handle_t handle,

char* out_mac, int32_t size)

LAB MADE EASY
BN

handle: &6 int - RSB
out_local_portig[E

Local Port #5%t

out_device_port:i& @]

Device Port #5%t

handle: Xt AR int- RSB
out_local ip:iR[E]

Local IP 384t

local_ip_size: 2 FF¥4A

KN

out_device_ip:iREIHY

Device IP f85t

device_ip_size: 2R

HRIN

handle: Xt A& int - RSB
out_local_port:ig[g]

Local Port $g%t

out_device_port:ix[g]

Device Port 85t

handle: %64 int - RSB
mac: O MAC #ilk

handle: Xt AR int- RSB
out_mac:iR[g mac #h

EEE

size:FRIEAR/N

handle: Xt A& int- RSB
mac: M O MAC #bik

handle: XtR A& int- RSB

out_mac:iR[E mac #
b=k

size:FERFELE KN
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LAB MADE EASY R (M) BIRASE

9.1.10 e F &

HIEXREAPIZELN, APIRRGE, AEE%RE, RIIAKRE, FER
FECREERFIBIE;

APl IREILY, T ESREASTERIEFANERER, HNAH
get_last_error FABEHEIRABINERER;

RM T LIRS EIEUENEO (BRARBEXGSHAT) , TJLOZEE
BEINFHTIE;

o LA A Stop APl E&$l{E L LRI MEIEREES; MRAAR, X&EHE
2TiE, RRE=BEA Stop API, ZIEHIERE;
XFFZHHFRELRN, JURBEIRTE, BEFRSEHNEINEER; BINZ
HEBABIERRE, HEXEIEXRES. 106 (HXN) RUALSREE
FEHS, X BIN EHHIERE.

[ #E R EE X E X -cinst_acq_data_format_t]

EX =] L)
CINST_ACQ_DATAFORMAT BIN 0 THEHIREI
CINST_ACQ_DATAFORMAT_HEX 1 T+ HIE
CINST_ACQ_DATAFORMAT DECODED 2 EREER
[API & X ]

APl BR¥ ¥ RE1E i8e
Ci_set_acq_dataformat(ci_handle_thandle, handle: XSG  int- RS REHIREXE
int32_t data_format) data foramt: (g =52

REKAXE
ci_get_acq_dataformat(ci_handle_t handle: &R A#H  int- FIW\RE KEBIERE
handle) it %=
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LAB MADE EASY

Ci_acg_rawdata(ci_handle_t handle, int32_t

data_mode, int32_t duration, const char*

folder_path, const char* file_name, int32_t

max_volumesize_mb, int8_t force_close)

ci_fetch_rawdata(ci_handle_t handle,

int32_t* out_size, int32_t timeout_ms)

Ci_is_rawdata_processing(ci_handle_t

handle, int8_t* out_value)

ci_stop_acq(ci_handle_t handle)

ci_convert_to_hex(ci_handle_t handle,

const char* bin_file, const char* hex_file)

handle: S&GHE
data_mode: #iE
B

duration: #¥EX
&K

file_path: ¥UEX
HER (RRE,
AR raw BR)
file_name: ¥IEX
H"E

max_volumesize
mb: XHEHBE RN

int- K&

force_close: 2%&
58 1= L SR TF
(1-2&Flf=1E; O-~
mEELE, FAF
HAREIRERIXM)

handle: S¥Ra#H
out_size: R [E1#AH
KN

char*

timeout_ms: B
Bf1E (BAI: ms)

handle: XG4k

out_value: jR[E%
RE

int - JRASHL

handle: WRAHMW  int- RSB
handle: XG4k
bin_file: Z#4IE
BEIR NGB E
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ERREL (M) BRAE

FHia s TEER
X&E (REE
)
<data_mode>
BEEFELRIER
DataMode &
X

<duration>
RENE: B
fiI-F
<file_name>
RBPBEES
BT
AU -8
R

& .bin;
7 F -2
ERZ.dat;
Eest-
INEEE.csv
<max_volume
size_mb>
WMRDPER/N
INFET 0,
XHEARDE

SCAYIERR Raw
HE
iR[E] char #4R

EEELE
RAW %4z

BLEBIERE

A4 BIN 3244
9 HEX XAt

N2 hex_file



LAB MADE EASY R (M) BIRASE

hex_file: ¥ tH89+ mARZ, B

PRI R INERLEY+7X
M S A =
SRR
BxT

9.1.11 #UESH

FREBEL

o HUEDHT API 2RIH, APIEAR, ABEELRE, [MRE, FTER
FECREERFIBE;

® INE APIREILY, SJUAESEREETHEKIEANERER, AR
ci_get last_error/ci_get_last_error_ message FiABEE B IRABME RS

e TJLUAMA Stop APl KBFUZ IE HFTHASFES; NEANER, 2HFEEET
&, ZRE=B1AA Stop API, 1SR,

[ Start-stop ST EE > HEMK-cinst_chan_group_t]

EX e it W88
start_chan int32_t FraBEs
stop_chans int32_t* KINBESHAEE
chan_count int32_t KILBESHAKN

[ Start-stop #H7 X 1E 188 2 A 25 4R -cinst_dual_stops_group_t]

EX e Wi EA
start_chan int32_t HFriEEs
x_stop_chan int32_t X-& B ES
y_stop_chan int32_t Y-&£IFEES

[ FFIA 4R 1E@ B £ #4K-cinst_startstop_chan_t]

EX et 15 88
start_chan int32_t FrBES
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Chronos
LAB MADE EASY FHRE. (M) BRAT

stop_chan ‘ int32_t ‘ K hEEs

[NCoins 4 KBS £5#4K-cinst_ncoins_strategy t]

%

strategy_name const char* REEBIR
channels int32_t* REBESHAE
chan_count int32_t HEBESHAKXN
virtual twin int32_t REHEY B

[ARS R EMEIERZERE X -cinst_stability_metric_type_t]

CINST_STABILITY_METRIC_ADEV 0 Allan Deviation (ADEV)
CINST_STABILITY_METRIC_MDEV 1 Modified Allan Deviation (MDEV)
CINST_STABILITY_METRIC_TDEV 2

Time Deviation (TDEV)

CINST_STABILITY_METRIC_HDEV 3 Hadamard Deviation (HDEV)

[FLIM 428 F X -cinst_flim_analysis_type_t]

CINST_FLIM_NONLOCATABLE_MODE 0 JEEAAER

CINST_FLIM_LOCATABLE_MODE 1 St

[FLIM 328 F X -cinst_flim_scan_type_t]

CINST_FLIM_SCAN_RASTER 0 St ]
CINST_FLIM_SCAN_SERPENTINE ! W
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[API EX ]
AP| R

ci_get_single_cps(ci_handl
e_thandle, int32_t

channel)

ci_get coins_cps(ci_handle
_thandle, int32_t channel)

Ci_output_single_cps(ci_ha
ndle_t handle, int32_t
duration, const char*
folder_path, const char*

file_name)

ci_stop_singlecps_recordin
g(ci_handle_t handle)

Ci_output_coins_cps(ci_ha
ndle_t handle, int32_t
duration, const char*
folder_path, const char*

file_name)

LAB MADE EASY

2
handle: X&at®

channel: &S

handle: X at®

channel:@i&S

handle: X at®

duration: HIERENK
folder_path: &K=
file_name: X#4

handle: X at®

handle: X at®

duration: HIERENK
folder_path: Xf4£i=Z
file_name: X#4
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REE
int-SL A
THEER
(=1

int-SCAY
RN
=l

int-4R7Z&

it

int-4R7Z&

i)

int-4R7Z&

i}

ERREL (M) BRAE

Theesik 487

KEUEE

SCAYHEL

IREUEE NRSTIRE

HEITE DATA MODE

= 7 Global
Coins
(2BFEE
)

RIFEE <duration>

SEUH mewE:

RIAXH  w-a
<file_path>
RIZEE)
T, RiAZ2
output B=®
<file_name
>
RPH/ER
BERT,
KINEEZ
y\:, ”.CSV"

FEIERE

SHINEY 4

RIFBEE <duration>

CLUE SIS S (o

KA e
<file_path>
RIEENE)
T, BUAZE
output B
<file_name
>
RPHWESR
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Ci_stop_coinscps_recordin
g(ci_handle_t handle)

ci_tof_analysis(ci_handle_t
handle, int32_t duration,
int32_tchi,int32_tch2,
int32_t
coins_time_window,

int8_t enable_t3 data,
int32_t avg_times, const
char* folder_path, const

char* file_name)

Ci_set_cross_correlation_co

nfig(ci_handle_t handle,

int32_tvirtual_twin_ps,

int32_t bin_width_ps,

int32_tdcr1, int32_tdcr2)

LAB MADE EASY

handle: X&at®

int-JR7&

it

handle: IR a4% int-R7&
duration: $#fr B &
chl: BE 1 8ES

ch2: BE2BES
coins_time_window: &&

B E&EE

enable_t3 _data: 2&1R%E

T3 #03R
avg_times: /R &E
HEHFITREL

folder_path: X#4XE=F
file_name: X#4

handle: X% aHR
virtual_twin_ps: gl 8
(AL ps)

int-JR7&

bin_width_ps: BIN &
(847 ps)

dcrl: @B 1 BB HER
(CPS)

dcr2: @38 2 R
(CPS)
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BNERZ
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@ E

TOF BYj8  h>

T MBFIR
&, HAZE
£ output B
=

<folder_pat

<file_name
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MREH,
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EEIDEL
SEEED
RFZER
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>
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0, RINRE
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ci_fetch_tof processdata(c

i_handle_t handle, int32_t*

out_data_points_size

ci_fetch _cross_correlation_

data(ci_handle_t handle,

int32_t*

out_data_points_size)

ci_stop_tof analysis(ci_ha
ndle_t handle)

Ci_startstop_analysis(ci_ha
ndle_t handle, int32_t
duration,const
cinst_chan_group_t*
chan_groups,

int32_t
chan_groups_count,

const
cinst_dual_stops_group_t*
dual_stops_groups, int32_t
dual_stops_groups_count,
int32_t
coins_time_window, int8_t
enable_t3 data, const
char* folder_path, const

char* file_name)

ci_fetch_startstop_process
data(ci_handle_t handle,
int32_t start_chan, int32_t
stop_chan, int32_t*

LAB MADE EASY

handle: X% G4E
out_data_points_size:iR[A]
HEXXHAN (BER: R
EHAKE)

handle: X% G4E
out_data_points_size:iR[A]
HEXNHAN (BER: R
EHAKE)

handle: X at®

handle: X% a1HR
duration: i
chan_groups: BEHHIE
£

chan_groups_count: @i
DHEHE
dual_stops_groups: ¥
IE@E S AEE

dual _stops_groups_count:

WL FBESBHE
coins_time_window: fF&
B E&EE
enable t3 data: E&R%E
T3 ¥4

folder_path: X{4£i=Z
file_name: X#4

handle: 3% aIH%
start_chan: FFis@EES

stop_chan: &IHEES
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inté4_t*

double*

int-4R7Z&

it

int-JR7&

it

inté4_t*

ERREL (M) BRAE

THHER RERF

Tof inte4 #4A,

Process # #=XA:

iz <tdiff(ps),
counts>

THHER RERF

BXED double %

e A, B
N
<tdiff(ps),
g2>

{=1k TOF

AT

FFa#R1E  <chan_grou

CRELN] 2] ps>

=0 cinst_chan_
group_t 45
MR E RS
£t
<dual_stop
s_groups>
cinst_dual_
stops_grou
p_t MK
A
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_data>
MEEA,
SREETIH
BEI S,
RFERGFTD
RFEER

THHER RERF

Start-stop  int64 #4H,

Process £t  #&zLA:

iz <tdiff(ps),



[ hronos

out_data_points_size)

ci_fetch_startstop_average
_processdata(ci_handle_t
handle, int32_t start_chan,
int32_t*

out_data_points_size)

ci_fetch_startstop_dualsto
ps_rawdata(ci_handle_t
handle, int32_t start_chan,
int32_t*
out_data_points_size,

int32_ttimeout_ms)

Ci_stop_startstop_analysis(
ci_handle_t handle)

ci_apply_ncoins_strategies

(ci_handle_t handle, const

cinst_ncoins_strategy t*

ncoins_strats, int32_t

ncoins_strats_count)

Ci_get ncoins_cps(ci_hand

le_thandle, int32_t

strategy_index)

Ci_ncoins_analysis(ci_hand

le_thandle, int32_t

duration, const

LAB MADE EASY
out_data_points_size:iR[A]
HENHRN FER: &
RHAKE)
handle: X% a)4%
start_chan: FiRBES
out_data_points_size:iR[E]
HENHAN FER: &
RHAKE)
handle: X% a)4%
start_chan: FiRBES
out_data_points_size:iR[A]
HENHRN FER: &
RHAKE)
timeout_ms: BEFETE (&£

fiZ: ms)

handle: X£at®

handle: X% a4
ncoins_strats: SATEEESAE
BEt

ncoins_strats_count: 734

RESAHIR/N

handle: X£at®

strategy_index: HHTEEES
HE3|

handle: X% a4
duration: #iERERK
ncoins_strats: itk HE
BEt

ncoins_strats_count: #4r
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inte4_t*

inte4_t*

int-4R7Z&

it

int-4R7Z&

i)

uint32 t

int-4R7Z&

it

ERREL (M) BRAE

counts>
IHHEER RERF
Start-stop = int64 #4H,
Average Wi
Process £ = <tdiff(ps),
& counts>
IHHER RERF
Start-stop = int64 #4H,
dualstops =N
RAW ¥iE  <x_stop_tdif
f(ps),
y_stop_tdiff
(ps)>
LT
K hEE
iNIEIE=S )
#r
TAENE  <ncoins_str
HENHF  ats>
REEE®  cinst_ncoin
% (W s_strategy_t
AT LR EA
) EE
SCHYIEER
e ERI
B NEF
BITHE
(cps)
NEfE&  <ncoins_str
O ats>
(5 cinst_ncoin
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cinst_ncoins_strategy t*

ncoins_strats, int32_t

ncoins_strats_count,int8_t

enable_raw_data,const

char* folder_path,const

char* file_name)

Ci_is_ncoins_analysis_proc

essing(ci_handle_t handle,

int8_t* out_value)

ci_fetch_ncoins_rawdata(ci

_handle_t handle, int32_t

strategy_index, int32_t*

out_data_points_size,

int32_ttimeout_ms)

ci_fetch_ncoins_cps(ci_han

dle_t handle, int32_t

LAB MADE EASY
SRERA KRN
enable_raw_data: 2&i¢
F RAW IR IE
folder_path: &K=
file_name: X#&

handle: &A% int- K&
out_value: JREIf/RE &8

handle: &A1& inte4_t*

strategy_index: HHTEEES
HR3|

out_data_points_size:iR ]
HEAHNKXN (BER: R
EHAKE)

timeout_ms: #BAFETE (&

fiZ: ms)

handle: X&at®

strategy_index: SATEEES
HE3|

inte4_t*
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BN
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RERF
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BN

<time(s),

SCHYIEAR
N ERFE
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strategy_index, int32_t*

out_data_points_size)

Ci_stop_ncoins_analysis(ci

_handle_t handle)

ci_flim_loc_analysis(ci_han

dle_t handle, int32_t

duration, int32_t

coins_time_window,

int32_tframe_channel,

int32_t line_channel,

int32_t pixel_channel,

int32_t start_channel,

int32_t stop_channel,

int32_t scan_type, const

char* folder_path,const

char* file_name)

ci_flim_nonloc_analysis(ci_

handle_t handle, int32_t

duration, int32_t

coins_time_window,

cinst_startstop_chan_t*

LAB MADE EASY

out_data_points_size:iR[E] =

HENHRN FER: &

EHAEKE)

handle: X% a1 int-RE& BLENE
i) AT

T

handle: Xt& A& int-R3&  FLIM B

duration: BT & BADH

coins_time_window: f&F&

B E&EE

frame_channel: @& ID

line_channel: {T&& ID

pixel_channel: =L@ E

ID

start_channel: F5i&:& ID

stop_channel: & 1L&i& ID

scan_type: B

folder_path: X{4£i=Z

file_name: X#4

handle: Xt& A& int-R3&  FLIM B

duration: BT & BASHT

coins_time_window: &

BB EE

startstop_chans: Fra%& 1t

BE A

startstop_chans_count: ¥
TR EIBEH RN
folder_path: X#4XE=F
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startstop_chans,int32_t

startstop_chans_count,

const char*

folder_path,const char*

file_name)

ci_stop_flim_analysis(ci_ha

ndle_t handle)

Ci_autocorrelation_analysi

s(ci_handle_t handle,

int32_t duration, int32_t ch,

double min_tau, double

max_tau, int bin_num,

int8_t enable_t2_data,

const char* folder_path,

const char* file_name)

ci_fetch_autocorrelation_d

ata(ci_handle_t handle,

int32_t*

out_data_points_size);
ci stop autocorrelation a

nalysis(ci_handle_t

handle)

LAB MADE EASY
file_name: X#&

handle: X at®

handle: X% a4
duration: BT

ch: BES

min_tau: &/\tau &
max_tau: &K tau &
bin_num: BIN # &
enable t2 _data: E&R%E
T2 ¥4

folder_path: X#4xE=Z
file_name: X#&

handle: Y%K
out_data_points_size:iR[E]
HEXXHAN (BER: R
EHAKE)

handle: X&at®
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i)

int-4R7Z&

i}

double*
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it
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TR,
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Ci_tot_analysis(ci_handle_t
handle, int32_t duration,
int32_tch, int8_t
enable_tot_data, const

char* folder_path, const

char* file_name)

ci_fetch_tot_processdata(ci
_handle_t handle, int32_t*

out_data_points_size)

ci_stop_tot_analysis(ci_ha
ndle_t handle)

Ci_period_analysis(ci_hand
le_thandle, int32_t
duration, int32_t
decades,int32_t
decade_points,int32_t
average_num,int32_t
analysis_length,double
fnom_hz,int32_t
sampling_interval_ms,int3
2_tsampling_num,const

char* folder_path,const

char* file_name)

ci_fetch_period_rawdata(ci
_handle_t handle, int32_t*

out_data_points_size,

LAB MADE EASY

handle: Xt& A& int-R& JEEE

duration: BT & BREEDHT

ch: BE&

enable_tot data: &%

7 TOT BXEBE 247

folder_path: X{4£i=Z

file_name: X#&

handle: %A inteé4_t*  SCEFIEEEX

out_data_points_size:JR[A] TOT 534
iR

HEWHAN (BER: T
SHERE)

int-Rk&  ELETOT
e DT

handle: X at®

handle: X% a4% Ntk SRRSO
duration: FET i)
decades: #E2HA/N

decade_points: 81M#=

REIRE

average_num: FHtE
RE

analysis_length: SHTEUEE
KE

fnom_hz: #RFREAR (Hz)
sampling_interval_ms: 3
Fa)fR Y
sampling_num: E#H#HE
folder_path: X{4£i=Z
file_name: X#4

handle: & &R inté4_t*  SCEHEER
out_data_points_size:J&[E] SN
)RRy
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WEREA,
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X, SE
EEPHE
il
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BN
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int32_ttimeout_ms)

ci_fetch_period_processda
ta(ci_handle_t handle,
int32_t*

out_data_points_size)

ci_fetch_period_stability m

etric(ci_handle_t handle,

cinst_stability_metric_type

_tmetric_type, int32_t*

out_data_points_size);

ci_stop_period_analysis(ci
_handle_t handle)

ci_ad_analysis(ci_handle_t
handle, int32_t duration,
int32_tch, int32_t
ad_integration_point,
int32_t
sampling_interval_ms,
int32_t sampling_num,
const char* folder_path,

const char* file_name)

ci_fetch_ad_rawdata(ci_ha
ndle_t handle, int32_t*
out_data_points_size,

int32_ttimeout_ms)

LAB MADE EASY
FENPWAN (FEE: R
EHAEKE)
timeout_ms: BEETE (&£
fiZ: ms)
handle: X% G4E
out_data_points_size:iR [
HEXXHAN (BER: R
EHAKE)

handle: X&a1#&
metric_type: 2EMIEIR
Bl
out_data_points_size:iR ]
FENPWAN FEE: R
EHAKE)

handle: X at®

handle: X% a4%
duration: ¥

ch: BE&S
ad_integration_point: A/D
ERRME
sampling_interval_ms: 3
85 B 18]
sampling_num: F#H#HE
folder_path: X{4£i=Z
file_name: X#&

handle: X%a1#&
out_data_points_size:iR ]
FENWAN (EFEE: K
EHEKE)

timeout_ms: #BEFETE (&
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it
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it
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SCAYSEER REmF

MRS int64 4,
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ci_stop_ad_analysis(ci_ha
ndle_t handle)

ci_es_analysis(ci_handle_t
handle, int32_t duration,
int32_tch, int32_t
ad_integration_point,
int32_tad_area_scale,
int8_tenable_es_data,
const char* folder_path,

const char* file_name)

ci_fetch_es_processdata(ci
_handle_t handle, int32_t*

out_data_points_size)

Ci_stop_es_analysis(ci_han
dle_t handle)

ci_conform_es_analysis(ci_

handle_t handle, int32_t
duration, int32_t ch1,
int32_tch2,int32_t
ad_integration_point,
int32_tad_area_scale,
int32_t
energy_window_minT,
int32_t
energy_window_max1,
int32_t
energy_window_min2,
int32_t
energy_window_max2,
int32_t

coins_time_window,

int32_tavg _times, const

char* folder_path, const

LAB MADE EASY

iZ: ms)

handle: X at®

handle: X% a)4%
duration: ¥

ch: @&
ad_integration_point: A/D
ERRME

ad_area_scale: A/D HFR
RO EEMEE
enable_es_data: 2&1%F
ES BEE4E
folder_path: X{4£i=Z
file_name: X#4
handle: X% EaHR
out_data_points_size:iR [
FENPWAN FEE: R
BHAKE)

handle: X£at®

handle: X£at®
AR

chl: B 1

duration:

ch2: @& 2
ad_integration_point: A/D
HRRNE

ad_area_scale: A/D HFR
Ay eitl
energy_window_min1: #
EEMORNME
energy_window_max1: #
EEOKRKE
energy_window_min2: &
EHEMOR/NME2
energy_window_max2: #
EHEOKRKE?2

coins_time_window: &

[SYay

o~

Sy

o~
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char* file_name)

ci_fetch_conform_es_proc
essdata(ci_handle_t
handle, int32_t*

out_data_points_size)

ci_fetch_conform_es_area
1_processdata(ci_handle_t
handle, int32_t*

out_data_points_size)

ci_fetch_conform_es_area
2 processdata(ci_handle_t
handle, int32_t*

out_data_points_size)

Ci_stop_conform_es_analy
sis(ci_handle_t handle)

ci_fetch_t2_data(ci_handle

_thandle, int32_t*

out_data_points_size,

int32_t timeout_ms)

ci_fetch_t3_data(ci_handle

_thandle, int32_t*

LAB MADE EASY
HEEE
avg_times: /5 19 & 18
XEHFHIRE
folder_path: &K=
file_name: X#&

handle: X% a1HR
out_data_points_size:iR[E]
FENPWAN FEE: R
EHAKE)

handle: X% aHR
out_data_points_size:iR[E]
FENPWAN (FEE: R
EHAKE)

handle: X% EaHR
out_data_points_size:iR[A]
FENPWAN FEE: R
EHAKE)

handle: X at®

handle: X% a4%
out_data_points_size:iR ]
HEANKN FER: &
EHAKE)

timeout_ms: BEISE (F

fiZ: ms)

handle: X% a)4%
out_data_points_size:iR[E]
HEANKN FER: &
EHAKE)

timeout_ms: BEEISE (F
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inte4_t*

inte4_t*

inte4_t*

int-4R7Z&

it

inte4_t*

inte4_t*

ERREL (M) BRAE

ndow_max
2>
REEENS
BT
0-16384
SCHYIEAR R[ERF
CONFORM  int64 %148,
ES oirsy &N
i <tdiff(ps),
counts>
SCHYIEAR R[ERF
CONFORM  int64 %148,
ES Areal BN
DITEIE  <adc
(fE#@&  counts>
=)
SCHYIEAR R[ERF
CONFORM  int64 #(4,
ESArea2  #%=A:
SFEIE  <adc,
(BBE counts>
=)
FEIEFE
BEIE AT
SCHYIEAR R[ERF
T2 HUlE int64 4,
BN
<channel,
timestamp(
ps)>
SCHYIEAR R[ERF
T3 #UR inte4 #4A,
BN
<index, ch1,
ch2,



[ hronos

out_data_points_size,

int32_ttimeout_ms)

ci_fetch_tot_data(ci_handl

e _thandle, int32_t*

out_data_points_size,

int32_ttimeout_ms)

ci_fetch_es_data(ci_handle

_thandle, int32_t*

out_data_points_size,

int32_ttimeout_ms)

ci_fetch_flim_loc_data(ci_h

andle_t handle, int32_t*

out_data_points_size,

int32_ttimeout_ms)

ci_fetch_flim_nonloc_data(

ci_handle_t handle,

int32_t*

out_data_points_size,

int32_ttimeout_ms)

Ci_wait_data_ready(ci_han
dle handle, int32_t

timeout_ms)

LAB MADE EASY

iZ: ms)

handle: X% a4
out_data_points_size:iR[A]
HEANKN BEE: K
RHAKE)

timeout_ms: #BEFETE (&

fiZ: ms)

handle: X% a4
out_data_points_size:iR[E]
HEANKN BEE: R
RHAKE)

timeout_ms: #BEFETE (&

Z: ms)

handle: X% a4
out_data_points_size:i[]
HEANKN FER: &
RHAKE)

timeout_ms: #BAFETE (&

fiZ: ms)

handle: X% a4%
out_data_points_size:iR[E]
HEANKN BEER: |
EHAKE)

timeout_ms: #BEFETE (&

fiZ: ms)

handle: SIS
timeout_ms: BEETE (&£

Z: ms)
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inté4_t*

inté4_t*

inté4_t*

inte4_t*

int-JR7&

it

ERREL (M) BRAE

tdiff(ps)>
SCAYIEER RERFE
TOT k28 inte4 #4,
i B
<channel|,
tot(ps)>
SCAYIEER RERFE
ESEEEE  inted #4E,
i A
<channel,
area>
SCAYIEER RERFE
FLIM B  int64 #4,
367 BHA:
<frame_tim
estamp(ps),
line_timest
amp(ps),
pixel_index,
tdiff(ps)>
SCHYIEAR R[ERF
FLIMIERE  int64 &4,
WEE/ BHA:
<timestamp
(ps),
start_chan,
stop_chan,
tdiff(ps)>
WREIE  SREUES
oANTES  ATaET, STkl
TR S
API, {REL



~Nronos

ci_clear_analysis_data(ci_

handle_t handle)

LAB MADE EASY

handle: X% a&

9.1.12 b BN
[API EX ]
AP| BRI 2

ci_free_char_data(c

har* ptr)

ci_free_int64_data(i
nt64_t* ptr)

ci_free_double_dat
a(double* ptr)

Ci_copy_data(char*
dest, uint64_t

src_addr, int size)

Ci_copy_int64_data(
int64_t* dest,
uint64_t src_addr,

int size)

Ci_copy_double_dat

a(double* dest,

ptr: RIFIEE -

ptr: RIFIEE -

ptr: RIFIEE -

dest: BHNWEFE -
£

src_addr: APl &
BRI NFIEEHE

dest: B#Y Inte4 -
WFHEE

src_addr: APl 4>

B NFIEEHE

dest: BHY -
double W

src_addr: APl 4>
BENARFEHE

R[EE
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int-4R7Z&

it

IngeR
BIAPI SR
Char RTFIEET

BRI APl S ECEY
Int64 RIFE 5

B AP SR
Double W1t

# I APl HECEY
NEFEIEHNNE
ok

¥ APl S ECEY
NEFEIEHNNE
ok

M APl S EEEY
NEFBHRE
ok

ERREL (M) BRAE

BREER
i3t
(frEHE
BERBS
&)
R
PATETF
EREI
EEH

ci_fetch_rawdata i
BINRNEFES, TE
FHHITEM
FEEHEIESE
X APLIR[EIH] Int64 K
FiES, FEFIH
TRW

FEEHEIE DB
% APIR[EH] Double
NEFES, TEF
BTN

FE%4 LabVIEW B H

FE%4 LabVIEW B H

FEL4 LabVIEW B
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uint64 _t src_addr,

int size)

Ci_int64_pairs_to_str  dest: B BREE  int-SLfR R inte4 BIE  Inted 2EIES T API
2 FHH PR REIN—454E, &2
ing(char* dest, dest_size: B# I ¥ FFRR—A pair
EEFNIN =,
int32_t dest_size, data: JEXIEHS
il
const int64_t* data, data_points_size
D OREIRA RN

int32_t

data_points_size

)

ci_double_pairs_to_  dest: BHIRTFIE  int-Lfr i double £ Double 2##ED T

string(char* dest, £t FEH  REIERE API R Bl B9 — 45037,
int32_t dest_size, dest size: B 2 FFRR—AH
constdouble* data,  pyzz /) pair &,

int32_t data: JREUEH

data_points_size) HE

data_points_size

D OREIRA RN
9.1.13 BRAEREM
1) RS
EX =] A

CINST_SUCCESS 0 BIEMIN
CINST_FAIL -1 BIERK
CINST_TRUE 1 /RIE True
CINST_FALSE 0 /R{E False

2) HBRZRE:
® B APIEREIRERELZSH;
0 HNEXENMEIITRIERESH;
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o FXHEBXRENNLFT, BINFNARE Stop API,

an

9.2 C++ API

9.2.1 #ER

Chronosinst 2—1MHATERENERE (thil: TDC BB F RiessiLE)
BRER) CHET3E2E, IRMNEEERE. BB . $UEREMOITEEE, ZERETF Qt
EEF LR, XFESENFIMILTERE,

XD XA ET Chronosinst C++ AP O EEBNAEAEA S %, TR THA
EFZEONNARER.

9.2.2 NI EREER

9.2.2.1 #1841k

TEIETE API BBEXMHER, TJURBTRE, BoI2EXNER,
MBEENIRR, SEAERIELTE (CSP_BASE PATH) IEEBRTEHK,; WER%&
BHF, 2ERED baseDir BRTEH,; &5, SEHTEFIEERTEK,

[API EEX ]
AP 2% SHH A ==
Chronoslnst (QString configPath BB KA WRSEEE

configPath, QString baseDir) baseDir HEHES ARBE W T

XNEMBER (WEX
8 E CSP_BASE_PATH

RRTE)

9.222 B ERMEEE

BRI EE X FF=fpE R
EX & i 8A
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INST_USB3_DEV
INST_UDP_DEV

INST_UDP_W_DEV

[API EX ]
AP

QList<INST_DEVICE_INFO>

getDevices()

bool connect(int connType)

9.2.2.3 FHIRALE

LAB MADE EASY

1

connType

ERREL (M) BRAE

USB3.0#0O
UDP FJk O
UDP A JkM O
S¥ A &
- RENEEEOSE
®BEEORDE EEIRE
IR [E] AL TN 2R 5 W

2T QT ESENFINERLGES, JURRRENERABMNERER

[$51REE X ]

EX
ERROR_CONFIG_NOT_FOUND
ERROR_INST_DEVICE_NOT_FOUND

ERROR_INST_DEVICE_NOT_CONNECTED

ERROR_INST_DEVICE_ALREADY_RUNNING

ERROR_INST_START_PROTOCOL_FRAMEWORK

ERROR_INST_PROTOCOL_FRAMEWORK _

ERROR_INST_PROTOCOL_FRAMEWORK _

ERROR_INST_INVALID_ACQ_TYPE

ERROR_INST_ACQ_DATA_FAILED

NOT_RUNNING

INTERNAL

ERROR_INST_PROCESS_ANALYSIS_FAILED

ERROR_INST_DATA_PROCESS_NOT_STOPPED

ERROR_INST_INVALID_CALIBRATION_PARAM

ERROR_INST_CALIBRATION_FAILED
ERROR_INST_CONVERT_BINFILE_FAILED

ERROR_INST_INVALID_PARAMETER
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2000 B E&XHARFE
2001 WERKE
2002 REREE
2003 BEEET
2004 B ERK
2005 MXERIETT
2006 BN EREEIR
2007 BIRNHMERESX
2008 HIRREXM
2009 HIRD TR
2010 REFRIITES R

E210

2011 BIRIIRESH
2012 RERERM
2013 % BIN UL
2014 BIRHNSH
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ERROR_INST_TERMINATION_CONFIG_UNSUPPORTED 2015 A FRF SRS
ERROR_INST_ENABLE_CHANNEL_FAILED 2016 B AT
ERROR_INST_DISABLE_CHANNEL_FAILED 2017 BB AL
ERROR_INST_SET CHANNELS_ENABLED_FAILED 2018 BEMEBEEESE
e

[API EX ]

API e SHHH &
void pf_errorOccurred(INST_ERROR INST_ERROR HIREL BIELATEEIRBENX

error, const QString& description . N
Q 9 ption) description HIRER

9.2.3 IKFEK

REFEAR, JLUEHITREEREE, REZFBEN2BEENVRAINE.
‘FE/E, 7 selfcheck BRTREMBRAENE, JUEEBRRKS,

ML

1234

[API EX ]
AP BH BHH A Pz
bool selfCheck() - - wREBKRED
SRE LW

9.2.4 BEEE

9.2.4.1 DACIRE

o AR E S MBIEN DACE (BRCEE: -1500 2 1500, BHAKK) .
EEEIU

® ZEBEARIIFIRE DACH;

® R status BN 1, RBBEEENLREREAEE, value IR[EILFRERL
B (FEEEHIREHEZE) .

138



[API EX ]
AP

INST_RESULT<double> setDAC(int

channel, double value)

INST_RESULT<double> getDAC(int

channel)

9.2.4.2 RHIRE

oJIBIRIRESD

ARSI

o NESESTFHFRER

BENETE (BE:

LAB MADE EASY

e SHH A

channel BES
value DAC &
channel BES

® ZSEBEANZIFIRE Termination fEIRE,
[BEFTZEA (INST _TERM TYPE) ]

\

EX
INST_TERM_50

INST_TERM_1M

[APIEX]
AP

INST_RESULT<int> setTermination(int

channel, int value)

INST_RESULT<int> getTermination(int

channel)

9.2.4.3 RHHEERE

REBEIRFEES

ARSI

& ZEBEASIFIREIR

(=]

2H SHLEA

channel BES
value R E
channel BES

i B E,
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ERREL (M) BRAE

&
1% EFIREN DAC (B
IRME]
INST_RESULT<double>
status - K&

value - DAC &

50 Ohm #1 1M Ohm) ,

1 Termination fE#E (Venus Ultra &%) ;

il

BE#1 50 Ohm (ZRINE)

FE41 1M Ohm

&iE
& B FFKEL Termination
BB E
IR[E] INST_RESULT<int>
status - K&

value - FE¥TEAE

BE (BYETE: 0-3, BHREAK)



LAB MADE EASY

[EERHEBELE (INST_HTS_TYPE) ]

EX &
INST_HTS_30_MV 0
INST_HTS_40_MV 1
INST_HTS_70_MV 2
INST_HTS_1_MV 3
[API EX ]

API S8
INST_RESULT<int> channel
setHysteresis(int channel, int value) value
INST_RESULT<int> channel

getHysteresis(int channel)

9.2.4.4 BEETERIRE

ERREL (M) BRAE

8

IRFEERE 30mV (ZIAE)

IRFH R 40mV

R E 70mV

RFFEBE TmV

p=d
R ENIREBUBIEIRE BE
XHE
(FE INST_HTS_TYPE 2
BENX)
IR[E] INST_RESULT<int>
status - K&

value - RiFEBEHEEE

RESMRENNEERE (BWETEE: 0-1000000ps, BHEXMK) .

[API EX]

API s

4

INST_RESULT<int> setinterDelay(int channel

channel, int value) value

INST_RESULT<int> getinterDelay(int channel

channel)

9.2.4.5 N EIZE

SHLA
BES

EPELNEIFISIS
(=

BES

&iE
R EFIREUEE IR B8
IR[E] INST_RESULT<int>
status - K&

value - Bf[EZERE

RESMBENXNEE (BRETE: 2-130000ps, BHEXK) ,
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[API EX ]
AP 2% SHOH A s
INST_RESULT<int> setDeadTime(int channel BES 1% BFIKEVE B L BT
channel, int value) value BT 2]
1R[]
INST_RESULT<int> getDeadTime(int channel ®ES INST_RESULT<int>
channel) status - K&
value - ZEEY[E/{E
9.2.4.6 A/D ERRAMKE
WE A/DEE (BRZENTEEE, 2 A/DBE) NERBRSE (BETE
El: 0-65535, BHSEAMK)
E/U\%Iﬁ:
® ZERBEAXFIRE A/D ARRAE.
[API EX]
AP 2% SHOH A s
INST_RESULT<int> channel BES WENIREUEE A/D @R
. _— . N
setADIntegrationPoint(int channel, int value B A/D B \oE |
value) O IR[E] INST_RESULT<int>
status - K&
INST_RESULT<int> channel BES

, o value - A/D EIIRIRHE

getADIntegrationPoint(int channel)
9.24.7 LiEMARLHIKE
BB AR AR ]

EX (=1 87
INST_RISING_EDGE 0 EAE
INST_FALLING_EDGE 1 TEEE
INST_PMIDDLE 2 ETig
INST_NMIDDLE 3 fig
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[API EX ]

API T
INST_RESULT<int> setEdgeType(int channel
channel, int value)

value
INST_RESULT<int> getEdgeType(int channel

channel)

9.2.4.8 BEFREIKE

ERREL (M) BRAE

SH A =g
e B BB A
g
B nma Ry AR
EE
BEES

INST_RESULT<int>
status - K&

value - BBt A

A DU IS BB R /AR . AEREIR, IZEIE R, A I o .

[API EX]

AP e
INST_RESULT<int> enableChannel(int = channel
channel)

INST_RESULT<int> disableChannel(int channel
channel)
INST_RESULT<bool> channel

isChannelEnabled(int channel)

bool enableAllChannels() -

bool disableAllChannels() -

9.25 2FKE

9.2.5.1 iRKIDIRE

REISINRERANID S, TEZRTIRE
142

BE
S¥R B =P

BES WEEEFER /2
IR [E]

mEe INST_RESULT<int>
status - K&
value - FEEIRSE

BES KRBV EFE RN

INST_RESULT<bool>
status - K&
value - 2&1E8E

- REREBIEERE,
AR

- REMEEEZRE,
IR [2] A Th ) Sk K

AERNX2REER (BRUEEE:
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0-255, BHEXK) .

[API EX]
AP| e S8 P-4

INST_RESULT<int> setBoardld(int newBoardld WREHHWIDS R EFMIKE

newBoardld) R=
RG]
INST_RESUL
T<int>
status - &
BRE
value - 1R
*IDS

Int getBoardld() - - REHR+F ID

=

=

9.2.5.2 TDC W KRS E

[TDCEEPKRIR] Y/, REFEEHMRE, BERK, —RFEZ20VEA

EX =l i 88
INST_INTERNAL_CLOCK 0 A3 A
INST_EXTERNAL_CLOCK_25MHZ 1 SMEBETED (25MHZ)
INST_EXTERNAL_CLOCK_10MHZ 2 SMEBETED (10MHZ)

[API EEX ]

AP| ¥ SHLHE - p=d
INST_RESULT<int> srcType BPEPSRIERE BRI TDC BVEPRIR
setTdcClockSource(int srcType) iR[E INST_RESULT<int>
INST_RESULT<int> - - status - K&
getTdcClockSource() value - BSEPRIREEIE

9.2.5.3 LA IRE

[#RER ]
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EX
INST_DATA_MODE_TIMESTAMP
INST_DATA_MODE_TIME ZONE
INST DATA_MODE_AD
INST DATA_MODE_AREA
INST DATA_MODE_REF_COINS
INST_DATA_MODE_GLOBAL_COINS
INST DATA_MODE_TOT
INST_DATA_MODE_AREA_COINS
INST DATA_MODE_DUAL_TIMESTAMP

INST_DATA_MODE_PERIOD

INST_DATA_MODE_SINGLE_COINS

INST_DATA_MODE_GLOBAL_COINS_TIMESTAMP

INST_DATA_MODE_SINGLE_TIMESTAMP

INST_DATA_MODE_GLOBAL_COINS2

[API EX ]

AP|

INST_RESULT<int> setDataMode(int
dataMode)

INST_RESULT<int> getDataMode()
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&

11

12

13

14

e

dataMode

R (M) BIRAE
i 8A
B E R
B XA
A/D 1
HRNEE
SEFARR
ERFEER
i B e AR
EiE-2B/FEER
BOEE B
BN EER

BREERN

ER/FE (FRE®E) &

BnnsE#ERS

ERFEEL 2

SH A

HRR R

s
R EFMIKE
HaEER
_ 1x[a]
INST_RESUL
T<int>
status - K
)
value - #
BRI ER
B
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9.2.5.4 FFENBERE

REFESNBEHE (BRUETBE: 0-16000000ps, BHEKM) .

[API EX]
AP 2% SH A &

INST_RESULT<int> setCoinsTimewindow(int = coinsTimeWindow H&NE&EE  REMKE

coinsTimewindow) RS
EIEE
R [E
INST_RES
ULT<int>

INST_RESULT<int> getCoinsTimeWindow() - -

status -
value -
RBEETE
BE

9.2.5.5 WHENIRE

[ESREREN] E2HAEBHEMVILER, EREAXA RAW &I :

EX B L)
INST_TEST_MODE_RAW 0 RAW FRISHIEE
INST_TEST_MODE_ALL 0 1 2 0185
INST_TEST_MODE_ALL 1 2 £ 1
INST_TEST_MODE_TOGGLE 3 HpmE
INST_TEST_MODE_INCREASE 4 BT
INST_TEST_MODE_DECREASE 5 BRE
INST_TEST_MODE_INTERNAL_TRIGGER 6 WERAR AL
[API EX ]

AP e S¥EA - p=d
INST_RESULT<int> setTestMode(int testMode MidEL R RBFREUINLENRR
testMode) B
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INST_RESULT<int> getTestMode() - -

9.2.5.6 HIFEHEWIRE

[HIEHE ]

EX =]
INST TEST DATA_BANDWIDTH_100M 0
INST _TEST DATA_BANDWIDTH_1000M 1
INST TEST DATA_BANDWIDTH_3000M 2
INST_TEST _DATA_BANDWIDTH_6400M 3
[API EX ]
API BH S

dataBandwidth #iEHsE
B

INST_RESULT<int>
setTestDataBandwidth(int
dataBandwidth)

INST_RESULT<int> - -
getTestDataBandwidth()

9.2.5.7 A/D AR HBHEERIZE

[A/D ERRFR 48R |

EX (=]
INST_AREA_SCALE_1 0
INST AREA SCALE_1 2 1
INST_AREA_SCALE_1 4 2
INST AREA_SCALE_1 8 3
INST_AREA_SCALE_1 16 4
INST AREA SCALE_1 32 5
INST AREA SCALE_1 64 6
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FHRE. (M) BRAT
JR[E] INST _RESULT<int>
status - K&

value - M & KEE

i 8A
100M #iET 28
1000M #4572
3000M #IET 28

6400M # BT 5

i

REMRBNHEEH R

Eid)
IR[B] INST_RESULT<int>
status - K&

value - HIETRREE

Ll
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1/8 &
1/16 1%
1/32 &
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INST_AREA_SCALE_1_128

[API EEX]
API

INST_RESULT<int>

setADAreaScale(int adAreaScale)

INST_RESULT<int>
getADAreaScale()

9.2.5.8 HFEREHKRE

[EHERER]
EX
INST_ACQ_SOFTWARE

INST_ACQ_HARDWARE

[API EX ]
AP

INST_RESULT<int> setAcqType(int
acqType)

INST_RESULT<int> getAcqType()

9.2.5.9 HHIIERMIERIZE

[ H LR

EX
INST_GATE_TYPE_ANY_COINS
INST GATE_TYPE_CHO_CH1_COINS
INST GATE_TYPE_CH2_CH3_COINS

INST_GATE_TYPE_CH4_CH5_COINS

LAB MADE EASY

7

e

adAreaScale

(=]
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IRERE IR R &

ERREL (M) BRAE

1/128 &

SH A gz

EFRIR 48X

REFIRER D 4a LR
IR[E] INST_RESULT<int>
status - K&

value - ERRILEHEE

(=]

il
B®HEL
EHE

SHLEA i

REHEXRE

REMRBMEEREL
B

JR[E] INST_RESULT<int>
status - &

value - HIEXEFE

kil
Any coincidence flag
CHO and CH1 coincidence flag
CH2 and CH3 coincidence flag

CH4 and CH5 coincidence flag
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INST_GATE_TYPE_CH6_CH7_COINS 4 CH6 and CH7 coincidence flag
INST_GATE_TYPE_CH8 CH9 COINS 5 CH8 and CH9 coincidence flag
INST_GATE_TYPE_CH10_CH11_COINS 6 CH10 and CH11 coincidence
flag
INST_GATE_TYPE_CH12_CH13_COINS 7 CH12 and CH13 coincidence
flag
INST_GATE_TYPE_CH14_CH15_COINS 8 CH14 and CH15 coincidence
flag
INST_GATE_TYPE_ANY_HIT 9 Any hit flag
INST_GATE_TYPE_CHO_HIT 10 CHO hit flag
INST_GATE_TYPE_CH1_HIT 11 CH1 hit flag
INST_GATE_TYPE_CH2_HIT 12 CH2 hit flag
INST_GATE_TYPE_CH3_HIT 13 CH3 hit flag
INST_GATE_TYPE_SYSTEM_CLOCK_PLL_LOCKED 14 System clock PLL locked
INST_GATE_TYPE_|_GATE 15 i_gate
INST_GATE_TYPE_CHO_DELAY_HIT 16 CHO delay hit
INST_GATE_TYPE_CH1_DELAY_HIT 17 CH1 delay hit
INST_GATE_TYPE_CH2_DELAY_HIT 18 CH2 delay hit
INST_GATE_TYPE_CH3_DELAY_HIT 19 CH3 delay hit
INST_GATE_TYPE_CH4 DELAY HIT 20 CH4 delay hit
INST_GATE_TYPE_CH5_DELAY_HIT 21 CH5 delay hit
INST_GATE_TYPE_CH6_DELAY_HIT 22 CH6 delay hit
INST_GATE_TYPE_CH7 DELAY_HIT 23 CH7 delay hit
INST_GATE_TYPE_CH8 DELAY_HIT 24 CH8 delay hit
INST_GATE_TYPE_CH9_DELAY_HIT 25 CH9 delay hit
INST_GATE_TYPE_CH10_DELAY_HIT 26 CH10 delay hit
INST_GATE_TYPE_CH11_DELAY_HIT 27 CH11 delay hit
INST_GATE_TYPE_CH12_DELAY_HIT 28 CH12 delay hit
INST_GATE_TYPE_CH13_DELAY_HIT 29 CH13 delay hit
INST_GATE_TYPE_CH14 DELAY_HIT 30 CH14 delay hit
INST_GATE_TYPE_CH15_DELAY_HIT 31 CH15 delay hit
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INST_GATE_TYPE_NCOINS_SO 32 NCoins SO flag
[API EX ]

AP| B¥ S¥EA ==
INST_RESULT<int> acqType WEREIIZE RENREEL IR
setOutputGateType(int gateType) it JRE INST RESULT<int>

a TERYES B 3 S OBAS
INST_RESULT<int> RIS status - A&
i value - B2 EE
getOutputGateType()

INST_RESULT<int> setGateDelay(int delay value 1RE[JERE 1&EMFREIERE
IR[E] INST_RESULT<int>

delay_value) status - K&

eN

SRED 2T 3 value - [FERE
INST_RESULT<int> getGateDelay() REUJERE

9.2.5.10 RFEEIKH

JLERBA T IREER:

AP 584 p=d
int getChannelNum() KEUEEBRUBIES TEEEENESZEE
Int getDeviceType() KBS ERR 0x1: Venus (TDC)

0x2: Mercury (ZESHN)

int getDeviceMode() REUGERS 0x1: Venus Lite-32/Mercury-16
0x2: Venus Lite-24/Mercury-12
0x3: Venus Lite-16/Mercury-8
0x4: Venus Lite-8/Mercury-4
0x5: Venus Ultra-24
0x6: Venus Ultra-16
0x7: Venus Ultra-8
0x8: Venus Ultra Plus-12
0x9: Venus Ultra Plus-8

0x10 - Venus Lite 4
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0x11 - Venus Lite 2

INST_RESULT<QString> REUEE = mFSS INST_RESULT<QString>
getProductSN() status - K&

value - BRRRDFEMERE

INST_DEVICE_STATUS REUZ & RS KEUEEZORENSBEBMRE
getDeviceStatus() (mA)

INST_DEVICE_STATUS{

int temperature; /] BNRE
float current_1; /] BEEEBR mA
float current_2;

float current_3;

float current_4;

float current_5;

float current_6;

float current_7;

float current_8;

}

int getFanSpeed() REXBER (B4
RPM)
const QString SEENE IR A=

getFwVersion()

const QString KRBV IR A=
getSwVersion()

9.2.5.11 Sl

FTEOHE TDCENNRE2/EN,

ARSI
0 ZEREMEIKREF/TEARNEN, BENERK (—RE10s £H) , 1B51EE
BIE,

AP 2% SHRA =p=d

bool tdcResetn() - - TDC £1I
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R[] B T 5% 25
bool systemResetn() - - RAEEN
IR [ B T 5% 25
9.2.6 MKXEE
9.2.6.1 FIKM IP #utit 1% B
RETIKNORY IP HE,
FESI
® AWl IPFIEE IPBEER—MMNE;
o BIPHitfE, BEEREHITIEE.
[API EX ]

API BH SR g
INST_NET_RESULT<QString> local_ip Aih 1P bt REBFIRENTF IR IP ik
setIP.s(const Q.Stri‘ng& local_ip, const device_ip B 1P ot RE
QString& device_ip) INST_NET_RESULT<QString>
INST_NET_RESULT<QString> getlPs() - - status - JRF&

local_value - 7Rt P sthiib

device_value - 1% IP #biiE

9.2.6.2 FIMixQIRE

RETIMWOIMEIm A,

ARSI
o IFEAMIKEONSABR, BAERECHSANKOS,;
® BUMNZIwOE, BEERESHTERE,

[API EX ]
API 28 SHOR = s
INST_NET_RESULT<int> local_port AWM EIRD  EFRRTFIKNIEO
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setNetPorts(int local_port, int device_port  BEMLiHO IR[E]

device_port) INST_NET RESULT<QString>
INST_NET_RESULT<int> - - status - R

getNetPorts() local value - ZR#bM im0

device_value - && M%K%

O
9.2.6.3 BN IPi&E
REAIIKMORY IP L,
FESI
® AWl IPFIEE IPBEER—MMNE;
o BIPH#itfE, BEEREHITIRE.
[API EX ]

AP BH SR g
INST_NET_RESULT<QString> local_ip Aih 1P otk REBFIREUT IR IP
setWIPs(const QString& local_ip, device ip B P R
const QString& device_ip) INST_NET_RESULT<QString>
INST_NET_RESULT<QString> - - status - K&
getwIPs() local value - Z&#h IP ik

device_value - 1% IP #iit
9.2.6.4 FIkMinIRE
REAIIKN ORISR,
FESI

o IREAMIKEONSABR, BARRECHIANKAS,;
o BUNFIxO/E, BEERETHITEF,

[API EX]
API 2% SR A IR [A]
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INST_NET_RESULT<int> local_port AWM EIRO R EFRBDIKNIEO
setWNetPorts(int local_port, int . N "y A

' ( P device_port  @&EmMLmO EH
device_port) INST_NET_RESULT<QString>
INST_NET_RESULT<int> - - status - K&
getwNetPorts() local_value - Z#b /&% O

device_value - &% M4 i%

m
9.2.6.5 FIKM MAC Hbhitig B

REBIREZT IO MAC Hiilt,

FEEIN:
o T— 1A, HIFREN MAC it 2HE—LY;
o BRMACHILE, —REESEFMILIEHEE, B MACHIER, &

FEEIRE.
[API EEX ]

API 28 SR R[E
INST_MAC_RESULT setMAC(const mac WO MAC it R EBRIKEFIKR O MAC
QString& mac) hiichils
INST_MAC_RESULT getMAC() - - B [E] INST_NET_RESULT-

MAC
status - K&

device-mac - &&E®M O
MAC #b ik

9.2.6.6 /5JKM MAC Hbhitig B

REREAIKMWO MAC b1k,

ERBI:

o HF—ITMEA, HRIREN MAC Hilt 2 HE—RY;

® B MACHIE, —RFESSBENNEASE, B MACHILIETF, &
EEISE.
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[API B X ]

API 28 SHR A g
INST_MAC_RESULT setWMAC(const mac MO MAC itk RBERFKEUGIEM O MAC
QString& mac) hiichils
INST_MAC_RESULT getWMAC() - - JB[E] INST_NET_RESULT-

MAC
status - JR7
device-mac - ®R&EMO
MAC # ik

0.2.7 MiEX&E

BEHFEERTH RAW BIEXEED.

EF==AT

o NIEXREAPIRRLN, APLEARE, FeEELRE, SURRE, T2
FECOHEERIZE;

® INE APIIREILM, oJLAEHEIREIETHZEWE EANEIRES, 7 log H
SHHTEE,;

o RMETINRENYAIHENED (BRAREXGSHAZT) , TJLUZEH
BEINEHTIE;

o TJLUEM stopAcq APl KiRFEIEHRTHNEIRXEES; WRRNAH, X&
BNEZETE, RE<BxEAA stopAcq API, EIEHUIEXE;

o YIRZMHBEBXERN, JLMREIRTE, BESEMEILE; BIN =
HEBABMIERRE, HEXEIEXRES. 106 (HXN) RUALSREE

H

EHE, NIF BIN T FIHUEER.

[BRFRERIVEE ]

EX (=] A
INST_ACQ_DATAFORMAT BIN 0 THEFIE
INST_ACQ_DATAFORMAT_HEX 1 HNEHIER
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LAB MADE EASY

INST_ACQ_DATAFORMAT_DECODED 2

[API EEX ]

AP e
bool setAcgDataFormat(int dataFormat
dataFormat)
int getAcgDataFormat() -
bool acgRawData(int dataMode,
int duration, const QString& dataMode
folderPath, const QString&
fileName, int maxVolumeSizeMB )

duration
=-1, bool forceClose = false)

folderPath

fileName

maxVolumeSizeMB

forceClose
bool outData
fetchRawData(std::vector<char>&
outData, int timeout_ms)

timeout_ms

bool isRawDataProcessing ()
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ERREL (M) BRAE

ERmE
S¥LA p=d
HERERAXE  RERBREER

(EMATELUER

EHREY)

. B EHUER E R
s

#HFER (LA
HHEERNE
X)
HIRRERK (8
fi: &)

HHNXGEBERIEE
(BAR raw B
x)

BEXHEIR (W
RREE, TMREF
)

XS BERN (B
INRDE, BAL
MB)

EERHE LM
RE (BUAR
true, MRFESE
RFRFPEIE2ED
RE, BREN
false)
SCHNIREIH) Raw
iR

HEaSBYE (B

ms)

FiafExE (B
SHER, ALK
[al)

R E M

MRIRE T EWHX

e, ERYURE

X RF. KU

Ja 4

THOL N :
kR -BR
UNGE:

4. bin;
TN -ERIA
JE# 4. dat;

C R AE 2R
INEZ 4. csv

SCAYSEEY Raw £
7
IR [E] R TN 2R 5 W

EBELIE RAW



LAB MADE EASY R (M) BIRASE
£ 673
bool stopAcq() - - Bl SRR E
1B B 3 3 K TK

bool convertToHex(const binFile THFIRREIEX B THEGIER

QString& binFile, const QString& HEE HE -7 HEE

hexFile, bool isAsync = false) (BRI B AR ST
B IS
=)

hexFile BUERNT/HESI MERBANZ, R
gz INEE LB+ 7 )
SUHFE I SO

BRERT

I
Im

SR MREHLLE, 7
EIELRE; BE
B 7T T R

PN A=
wWia=

iSAsync =5

void stopAsyncConvert() - - MEXRBELLHE
B3, JLUERE
E753%, =t
2BIE

9.2.8 HIELSHr
9.2.8.1 BESM

BB LR ETHEN APHED, HIRT XS EE, BoJPAsT

BFIRER,

RSN
XHEE AP ERE, AEMBELTE, APIZELRE, EEREFEHCNES
51218,

® MR APREIKM, TILATEIRENE P EKE BAEIR]
EPHTEE;

o TJLUAMA Stop APl KBFMEIEHFTHES,; MENER, BERETE, &4
£ B51AHA Stop API, {EIEES;

o MHREIHEIERAT, B5IRE DATAMODE A GLOBAL_COINS (£B3/8&1&

i

B, 37t log H
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ERREL (M) BRAE

) .
[API EX ]
AP| B¥ SHH A p=d
bool outputSingleCPS(int duration HE|EXENE (B HESBELHITEE
duration,const QString& i ) Epogls
. . s
folderPath, const QString& tolderpath SiE T S A El N AEEESY
fileName) (REE, B2
output B=®)
fileName HIRSHEEFR (KB
WMEHBBRT, B
N B B & K
”.CSV" )
bool - - (SIS HRRFE
stopSingleCPSRecording() &
IR [B] 5% TH 3 5 K
bool outputCoinsCPS(int duration YERENE (5 WHIBEFETHE
duration,const QString& fir: #) B304
i IR [B] 5% T 3 5 T
folderPath, constQSIING& ¢ derpath RS HE S B 2
fileName) (REE, B2
output B&®)
fileName HIRSHEZFR (KB
WMEREERT, B
N B B & K
“.csv” )
bool - - FLERETEERRFE
stopCoinsCPSRecording() &
IR [B] B T 3 R K
int getSingleCPS(int channel)  channel BES SREVE BB A LY o
int getCoinsCPS(int channel)  channel BES REVE BB EM AT

9.2.8.2 TOF &34 (BUBIERY BIZ 5 17)

XS BB R MEERIT TOF RO, HIEUEHEEE, BalASEMR
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RIS HE.

ARSI

o i APIERRE, A=MEEZLE, APIELER[E,

i5;

BPHETEE,;

ERREL (M) BRAE

FEREFECLESSFE

® R APLREIZKRM, oAEHEIRENEPEEEEARNERESR, 34E log B

® TJLUFA Stop API KBNS IESRTHNTES; WRANBER, i ERE/E,

ZHESBEEEA Stop API, {E1E5,

[API EEX ]

AP e
bool tofAnalysis(int duration, const  duration
INST _TOF_OPTIONS& options, const )

options
QString& folderPath = QString(),
const QString& fileName =
QString())
folderPath
fileName

158

24058
BRI S

INST_TOF_OPTIONS
{
cht,

ch2,

coins_time_windo

W,
enable_avg_mode,
avg_times,
enable_t3 data

}

HIEX MR H AR

HIR S BAR

p=d
BA B
<ch1>
BB BES
<ch2>
BE2BES
<coins_time_window>
REerEEE
<enable_avg_mode>
EEEAEHIMEREN
<avg_times>
EREIMERENE,
FRHIRE
<enable_t3_data>

WREMH, SRF T3
BB, B GAT
HRRF L

R B X IR AEXS
BRE, MRE, HINR
output B&

RBPHERZBRT,
KINERZ A “.csv”
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ERREL (M) BRAE

bool cfg WEBEXESHS IR [ B T 5% 25
setCrossCorrelationConfig(const
INST_CROSS_CORR_CFG& cfg)
bool outData R[E] T3 #4E |NST_T3_DATA{
fetchT3Data(QVector<INST_T3_DAT uint32_tindex=0;
A>& outData, int timeout_ms) intchl =-1;
intch2=-1;
uint32_ttdiff =0;
L
timeout ms = FREREUIERITIRE
(ms)
bool outData R[E] TOF >4f#3E  QPointF 48
fetchTofProcessData(QVector<QPoi X-tdiff {&
ntF>& outData) Y-counts %=
bool outData RO B XEXD1TE QPointF &=
¥z X-tdliff &
fetchCrossCorrelationData(QVector Y-92 &
<QPointF>& outData)
bool stopTofAnalysis() - - 1= 1F TOF 47
R[] B T 5% 25

9.2.8.3 FB-LILBENBZES

MIEENSMBENE (—MNERBENZS NERILEIE) #ITHEEST, HUE

DA,
ARSI

o DITAPIERRE, A=MEELRE, APIIIEIRE, FEREFEHCLESEFE
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i5;

® R APIR[EIZRM, BILAEHEIRENE P EWE BIREE

BPHETEE,
& XTMELLBEDHT, LA
By X-2ZIE@EA Y- &8

RE=BEEEA Stop AP, {Z1EDHT,
[API EX ]

AP| 28
bool startStopAnalysis(int duration
duration, const )

options
INST_START_STOP_OPTIONS&
options, const QString&
folderPath, const QString&
fileName)
folderPath
fileName
bool outData

fetchT3Data(QVector<INST_T3_D

ATA>& outData, int timeout_ms)

160

S
3 Epa RV TNV N
INST_START_STOP_OP
TIONS(
chan_groups,
dual_stops_groups,
coins_time_window,

enable_t3 data}

HIEXHRE AR

BB BR

R[E T3 #4E

A%

ERREL (M) BRAE

52, 3f log A

BESAP, BIEBEST 21, AEEEARE

o] LUE A Stop API XREMZ LEH BRI TES RANBER, o EE/E,

-p=s
B
<chan_groups>
FR& LD BIER

<dual_stops_groups

>
R\ BB 5 H %R

<coins_time_window

>
RENBEEE
<enable_t3_data>

WREH, =RF
T3 MR 230, B
A7 AR

o[ BT IR T4
Wz, MEE, B
INZE output BR

RBWEERBER
T, BNEREN

“.esv”

INST_T3_DATA {

uint32_tindex =0;

intchl =-1;

intch2=-1;
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uint32_ttdiff =0;

timeout ms  FEFIEBIIRE

(ms)

bool start_chan HiaEES
fetchStartStopProcessData(int

P ( stop_chan KIFBEES
start_chan, int stop_chan,
QVector<QPointF>& outData) outData 1R[8] Start-stop QPointF &3

Process #iE X-tdiff &
Y-counts #&

bool start_chan HaEES
fetchStartStopAverageProcessD

P 9 outData JR[A] Start-stop QPointF &=

ata(int start_chan,

Average Process #4&  y_tqiff &
QVector<QPointF>& outData)

Y-counts # &

bool start_chan HFrEEs
fetchStartStopDualStopsRawDat

P P outData iR [B] Start-stop Dual QPointF &=,
a(int start_chan, w

_ , Stops Raw ¥ X-stop tdiff &
QVector<QPointF>& outData, int
timeout_ms) Y-stop tdiff {8

timeout_ms BEYErE (84

ms)

bool stopStartStopAnalysis() - - FEIEFREIED T
IR [B] 5 30 3% 2k

9.2.8.4 N ERFEIHEOIT

MNIEEDANZ MEEHTHG DN, SRSV E L, o] ASEEM
NF DTSR

EREI:

o NITAPIERE, F"aBEELRE, APITZEHRED, FEEFBCLHEEFE
5,

® IR APREILAK, TJFEHIRODADHEKE EARNEIRES, E log B
HBPHETEE;
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ERREL (M) BRAE

o TJLUFEH Stop APl Xi4l{E IE BTN S ES; IR RNER, ot EzlfE,
ZHESBEEEA Stop API, {E1E5,

[API EX ]
AP

bool

applyNCoinsStrategies(const

QVector<INST_NCOINS_STRA

TEGY>& ncoinsStrats)

uint32_t getNCoinsCPS (int
strategy index)

bool nCoinsAnalysis(int

duration, const

INST_NCOINS_OPTIONS&

options, const QString&

folderPath = QString(), const

QString& fileName =

Qstring())

2%

ncoinsStrats

Sstrategy index

duration

options

folderPath

fileName

SHH A

N ERFED

A

B3
op
@
=)
=
b
5

HIRREK

INST_NCOINS_OPTIO
NS{

ncoins_strats;

enable_raw_data;}

INST_NCOINS_STRATE
GY{

strategy_name;
channels;

virtual_twin;

}
HIEXHRE AR

RSB R

&t
TR N EFEHHTHRE
ARNRE (BIHEAE
=)

REE ERBEHRFA T
HZE (cps)

BA B

N ERF SRS
[

<ncoins_strats>

N ERFEOHTHRIEA
<enable_raw_data>

WHREH,  SPR1F RAW
ByE B, oiE AT
PR

N ERFEHH T RE
<strategy_name>
DITREEEFR
<channels>

BESAH
<virtual_twin>

BT 8 &

o[1% B4 XS E e XY
BiE, MEE, BIAR
output B=®
RPHBERBBRT,
KINERZ A “.csv”
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LAB MADE EASY

bool

isNCoinsAnalysisProcessing()

bool stratindex
outData

fetchNCoinsRawData(int

stratindex,

QVector<INST_NCOINS_DATA

>& outData, int timeout_ms)
timeout_ms

bool fetchNCainsCPS(int stratindex
outData

stratindex,

QVector<QPointF>& outData)

bool stopNCoinsAnalysis() -

9.2.8.5 FLIM 947

SRBRZRSI

REEERENEE
HHEUR

BEEYIE (A7

ms)

=]
IR [B145 & SR B B9 T35
& CPS #UiE

ERREL (M) BRAE

LA A APT 223
Wr 287 N B A7

MrvpiRas, wfRR 48
duration FPEHR T LA
SHTSER (N ERAR
34T, AR T R
il g, Atk
RTH RO

INST_NCOINS_DATA{
coins_index;
(HBIFFER Index)
start_ch;
(FFiadES)
start_timestamp;
(FFiaBE Y B &)
end_ch;

(£EEES)
end_timestamp;

(& 1EBEMNIYEE)
}

QPointF &=
X-time (s)

Y-cps &

=1L N ERFEOH
AERAIER N

FLIM 947, $UBLSTEEAE R, 120 BLSEBT M A2 RS 4R,

ARSI

o NITAPIERE, F=BEELRE, APIYEIRE, FTEEFECLHEEFE
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i,

® INR APIR[EIKMN, oJLAESHIREIESPEWRE BEANERES, 37 log H
SHHITEE,

® TILUFA Stop APl XR4ISIELBTHNAIES; MRERBA, SEEEE,
RHESBAR Stop API, Z1ESH,

[FLIM #7288 E Y -INST_FLIM_ANALYSIS_TYPE]

X
INST_FLIM_NONLOCATABLE_MODE

INST_FLIM_LOCATABLE_MODE

(=]

[FLIM 3338 22 8 78 X -INST_FLIM_SCAN_TYPE]

EX
CINST_FLIM_SCAN_RASTER

CINST_FLIM_SCAN_SERPENTINE

[API EX]
API B
bool flimAnalysis(int duration, duration
options

const INST_FLIM_OPTIONS&

options, const QString&

folderPath = QString(), const

QString& fileName = QString())

(=]

SH B
BRI

INST_FLIM_OPTIONS

int analysis_mode;

int frame_chan;

int line_chan;

int pixel_chan;

8
FEMAER

ENRT

it B
FATAM

LF 2=k

pEd
BA B
FLIM 2B &
<analysis_mode>
BT EEAIE
X, ELER
<frame_chan>
& ID
<line_chan>
f7183E ID
<pixel_chan>
EGE=BE ID

<start_chan>
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LAB MADE EASY

folderPath
fileName
bool outData
fetchFlimLocData(QVector<INST _F
LIM_LOC DATA>& outData, int
timeout_ms)
timeout_ms
bool outData

fetchFlimNonLocData(QVector<IN

165

int start_chan;

int stop_chan;

int scan_type;

QSet<QPair<int, int>>

startstop_groups;

int

coins_time_window;

HIEXHRE AR

BB BIR

iR[E] FLIM EAIEGE

HBESETE (AL

ms)

IRM[E FLIM JEE I #3E

ERREL (M) BRAE

FiAEE 1D
<stop_chan>
% FEE ID
<scan_type>

AwHN HTAEN
A

<startstop_groups>
Fia# b 4E5IF
<coins_time_window>

HEiEEE

iR B4 XS AR EAE XY
Bz, MRE, B2
output B
RBPWEREEBBERT,
INERER “csv”
INST_FLIM_LOC_DATA{
frame_timestamp;
(MBI B /B &)
line_timestamp;
(frBENEE)
pixel_index;
(8% index)
tdiff;

(BFEIZEE)

INST_FLIM_NONLOC_D
ATA{

timestamp;

(BB %)
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ST _FLIM_NONLOC_DATA>& start_chan;
(Fria@Es)
outData, int timeout_ms) stop_chan;
(£IBES)
tdiff;
(BEZEE)
}
timeout_ms = #BESEFE (EA4:
ms)
bool stopFlimAnalysis() - - 1 1E FLIM 2347
IR [E AT EL R K

9.2.8.6 RIEEHXEKRESH

X EBIERTE XEKERE (G2) o, BRI EE, oSSR MAR
P B T EE

FEEIN:
o NITAPIERRE, F"&=BEEZLRE, APIENRE, EEEFECVLESEFZ
ig;

® INE APIREILM, oJLAEHEIREIETHZEWE EANEIRES, 7 log H
HERHTEE;

e TJLUAMA Stop APl KRFE IEHFTHIAFES; WRNAR, SirNER/E,
RE=B5EE Stop API, ZE1EDH,

[API EX ]
AP e S¥EA p=d
bool duration RS B B
options INST_AUTO_CORRELA B XERHHIFEE
autoCorrelationAnalysis(int TION_OPTIONS{ <ch>
_ ch; AHEES

duration, const

min_tau; <min_tau>
INST_AUTO_CORRELATION_OPTI max_tau; w&/Ntau & (BfI: s)

bin_num; <max_tau>
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. , enable_t2 data; A taufE (BfI: s)
ONS& options, const QString&
} <bin_num>
folderPath = QString(), const BIN £

<enable_t2_data>
Qstring& fileName = QString()) WR B, 2547 T2 B
B3, BE AR
folderPath  #IEXMHEEER 1% B 48 3 B2 S AR XY B
7. MRE, AR

output BR
fileName HIEXHBR RBEWEHRBBRT, KA
EBERN ".csv”
bool outData R[E] T2 #U3E INST T2 DATA{
channel;
fetchT2Data(QVector<INST_T2_ (EEe)
timestamp;
DATA>& outData, int
(fid 4 BY 181 &)
timeout_ms) }

timeout_ms  BEEE (FEA:

ms)
bool outData IR [B] B KX R T QPointF &=
fetchAutoCorrelationData(QVect iR X-tau (s)
or<QPointF>& outData) v-02 f&
bool - - f=IE B XED AT
stopAutoCorrelationAnalysis() SREIRRINE LW

9.2.8.7 TOT o4 (GXEIR B 47)

XIS EBIER TOT (LEBY A7) o7, HIRLSUERINEL,

FREI

o DITAPIEARE, AoMEELRE, APIZERE, SEREFECLHESEE
=g

® (IR APIIR[EILM, TILAEEIRENEPEKEEANEIRES, 3/ log B
EPHITESE;
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e TILUAMA Stop APl KBENE L LFTHOIES; WEREA, S EEE,
ZHESBA Stop API, Z1ESHT,

[API EEX ]
AP| e S p=d
bool totAnalysis(int duration, duration DI B4 B
tINST_TOT_OPTIONS&
constie I options INST TOT OPTION  TOT HHFEE
options, const QString& S <channel>
folderPath, const QString&
_ channel; DHHEES
fileName)
enable_tot_data; <enable_tot_data>
} WAREHH, 204 T0T ik
TEHARR S, B AT
FR AR
folderPath  #EXHRHER oIRBELNEEIEXNIE
7. FRE, AR
output B=®
fileName HIRSHER RPWEREBERT, K
INEREA “.csv!
bool outData IR[E TOT BEESHE  INST_TOT_DATA{
channel;
fetchTotData(QVector<INST TOT _ (BEe)
tot;
DATA>& outData, int timeout_ms)
(TOT BKEE£E)

}

timeout_ms = BEESE (EBA:

ms)
bool outData IRE TOT 47#3E  QPointF 48z
fetchTotProcessData(QVector<QP X-tot &
ointF>& outData) Y-counts 8
bool stopTotAnalysis() - - 1Z1F TOT 547

AERAIER N

9.2.8.8 MIRHH

SBEEANGESHITMESN, FREUXGEIEE,
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ARSI

ERREL (M) BRAE

o FHERIREAN1BINDMES (RAER 2 MEEUETMEST) |
o DITAPIERRE, AEBEELRE, APIIRARE, FEEFEHCLESEFE

i5;

® (IR APREIZKRK, o] MEREIREDE R BIREIEIR

BPHETEE,;

5=, =t log A

® TJLUFA Stop API KBNS IESRTHNTES; WRANBER, i ERE/E,

ZHESBEEEA Stop API, {E1E5,

[API EX ]

AP 2%
bool periodAnalysis(int duration, const duration
INST_PERIOD_OPTIONS& options, const .

options
QString& folderPath, const QString&
fileName)

folderPat
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SH5 A
ESCEPPRIILNEN
INST_PERIOD_OPT
IONS{
decades,
decade_points,
average_num,
analysis_length,
fnom_hz,

sampling_interval

’

sampling_num

}

HIEX M RHER

&
B B
<decades>
HERKN
<decade_points>
BN ERN R
<average_num:>
T ERH
<analysis_length>
DEIRERE
<fnom_hz>
FRFRBRER (BB
Hz)
<sampling_interva
>
4 8] B B 1)
<sampling_num>
MEHE, MRIR
790, BIA 100,
HEEIE RIENE
BEFERR, 3E
ERAI.
IREBELETEREY
BXNEE, ME
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LAB MADE EASY R (M) BIRASE
h B, BUAR output
BR

fileName B HZTR RBPWERZE)
T, BRNERERN

" ”

.Csv

bool outData  IREMAFEHIEIE  QPointF 18z
fetchPeriodRawData(QVector<QPointF>& X-index

outData, int timeout_ms) v-period FEHAE(E

fiI: ps)
timeout_ BEETE (B4
ms ms)
bool outData REUAESHEE  QPointF 483
fetchPeriodProcessData(QVector<QPointF> SR X-period f&
& outData) Y-counts &
INST STABILITY METRICS - REIFEREMS  INST_STABILITY_ME
S ARER TRICS {
fetchAllPeriodStabilityMetrics() adevs;
tdevs;
mdevs;
hdevs;
}
bool metricTy  RBEMDITIEIRE

e

pe

fetchPeriodStabilityMetric(INST_STABILITY_ outData EEISEXBPE  QPoINtF &=

fﬁ'ﬁﬁ*ﬁ%ﬁﬁ% X_tau(s)
METRIC_TYPE metricType
Y-value
, QVector<QPointF>& outData)
bool stopPeriodAnalysis() - - E RS
AEI AN S

9.2.8.9 A/D o4

XS EFIBERTT A/D ESEIESN, FREUX4EIEE,

ARSI
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LAB MADE EASY ERREL (M) BRAE
ZHEOXX A/D BEAN (RETHEBE) , BHERINEES,
o APIBRBRE, F=BER%RE, APIIENRE, SEZREFECKHEEFHFEZ
i,
® INR APIR[EIKMN, oJLAESHIREIESPEWRE EANERES, 3 log B
SHHEITEE;
® TJLUFAMA Stop APl KB FNE IEHRTHN AT ES; RANEAR, o ERE/E,
RA=BEAR Stop API, Z1EH1H,

[API EEX ]
AP 2% S¥LA s
bool adAnalysis(int duration, duration I B4 B
const INST_AD_OPTIONS& .
options INST_AD_OPTIONS{ <ch>
options, const QString&
ch; A/DBEXEES

folderPath, const QString&

fileName) ad_integration_point;  <ad_integration_point

sampling_interval; >

sampling_num; BENERRASE

} <sampling_interval>
KAFER, B4 ms
<sampling_num>
REHE, MRRN
0, &X&

folderPath HEXHEHEER g BE XN EEFAEX

BE, MRE, HINR
output B=®

fileName R HZFR KPHWERBBRT,
KINERZ A “.csv”

bool outData JR[8] A/D Raw 4 QPointF #&=t
fetchAdRawData(QVector<QPoi X-sampling_points 3
ntF>& outData, int timeout_ms) BES

Y-adc {§S ADC1&E

timeout_ms  BEEE (B4

ms)

bool stopAdAnalysis() - - 1Z1E A/D DR
AN '
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LAB MADE EASY

ERREL (M) BRAE

X EBIE TR ESEIRON, SIRUXHRIEE.

ZEOMNY A/D BEEN (IREJHEE) , BHEINRES,

i5;

® (IR APIREIKRM, oJRAEHEIR

EPHTEE;
o TJLUFAA Stop APl XEFIE IEHRIN AT ES; R ANER, orEERE,
ERH=BEM Stop API, Z1ESH,
[API EEX ]
API BH S5
bool esAnalysis(int duration, duration HIFES I
const INST_ES_OPTIONS& .
options INST_ES_OPTIONS{
options, const QString&
folderPath, const QString& ch;
fileName,) ad_integration_point;
ad_area_scale;
enable_es_data;
}
folderPath  HIEXHHHEER
fileName IR HER
bool outData IR [@] ES Process i

fetchEsProcessData(QVector<
QPointF>& outData)

2T APHEARE, AREZELIE, APIIIENR[E,

[B138 ch = I E 2R8I $
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O
=RES EI/%\,

FEEFHCAESFE

£ log H

&
B B
<ch>
A/D BERIBES
<ad_integration_point>
BENERRASE
<ad_area_scale>
A/D ERRR D TEMEE,
BEEENERNFAEX
<enable_es_data>

IR, SR ES fit
WHRFICH, B
o5

o]1% B 48 XS 2 S MR XY
7, MEE, AR
output B
RBPHERBBRT, B
NGB A “.csv”
QPointF & =,

X-adc &

Y-counts # &
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bool stopEsAnalysis() - - =1k ES 9547
iR [B] B TN B8 K K

9.2.8.11 FEBEELIT

XHE BN A/D BERTI A SREIEEIEDIN, FIELUSUFEINEE.,

FEREI

® ZEMOMXYA/DBEBN (REFHEE) , BHRIMNEES,

o DHTAPIERRE, A=MEELZE, APIZENRE, FEREFECUHESEZHFE
i,

® INE APIIREILM, oJLAESHEIREIETHZEWE EANEIRES, I log H
EPHTEE;
BREENBMNETE: 0-16384;

e TJLUAMA Stop API KBFE IEHFTHIAFES; WRNAR, SN ER /G,
RE=B5EA Stop API, E1EDH,

[API EEX ]
AP E 2 S¥EA p=d
bool duration HIBATEHE B B
conformEsAnalysis(int options INST CONFORM_ES_OPTIONS{  <ch1>
duration, const
ch1, A/DiBE 1 8@ ES
INST_CONFORM_ES_OPTIO
) ch2, <ch2>
NS& options, const
QStringa& folderPath, const ad_integration_point, A/DBIE 2 NIBIES
QString& fileName) ad_area_scale, <ad_integration_po
energy_window_minT, int>
energy_window_max1, BENERRTME
energy_window_min2, <ad_area_scale>
energy_window_max2, A/D EARIR S FE LS
B, EEERENE

coins_time_window,

MEN
enable_avg_mode,

<energy_window_
avg_times

}

mini1>
==

BE 1 R/NESEIR
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bool
fetchConformEsProcessDa
ta(QVector<QPointF>&

outData)

bool
fetchConformArealProces
sData(QVector<QPointF>&

outData)

LAB MADE EASY R (M) BIRASE

folderPath  HIENXMHREER

fileName IR B IR

outData iR[8] Conform ES Process #i&

outData iR [E] Conform ES Areal Process
HiE (NAEBES)

174

&

<energy_window_
max1>

BE 1 RAEEFR
&
<energy_window_
min2>

BIE 2 R/NBEEFR

B

<energy_window_

max2>

==

BIE 2 RAREEER

=1
<coins_time_windo
W>

HENEEE
<enable_avg_mode

>

B BB BT AR

g

<avg_times>
BEREAMAER
B, FHRERE
g BN B ENAE
WERZE, MRE, BUA
£ output B

REWERZBER
T, RABERE N

" n

.Csv
QPointF &=
X-tdiff 1&

Y-counts # &

QPointF &=,
X-adc &

Y-counts # &



bool

LAB MADE EASY R (M) BIRASE

outData iR [ Conform ES Area2 Process  QPointF &=

fetchConformArea2Proces iR (WNSBES) X-adc &

sData(QVector<QPointF>&

Y-counts # &

outData)
bool - - {%1E ConformES
stopConformEsAnalysis() EI Ay Sl

9.2.8.12 ¥UE BN API

E AR APl BN,

[API EX ]
AP

void waitDataReady(int

timeoutMs)

28 SR =
timeoutMs ~ AERSIIE] CHAAL: ms) FRBER MR, T
DA FIX A AP,
ORI R AR i i
HE& e b %
DA R B 45 1) D
B} TH R S BT 24T

bool clearAnalysisData()

9.2.9 FREIN

1) REEE:

2) EIRALEE:

3) BYCEAE:

4) BEERLE:
o

5) BREE:

6) &KRELRZLE:
X,

FERATIEIRIERT, DAENIIERIRE,

MR ERERESULETREXENRERR,
SEESHEAFCEERT, BEHTEERMPRBEK,
BOYEXRENDTRERRLN, FEEISHUERRIF

FRSME, NIERKTREEE,
AP R BERZECETLENRELREPHT, BERLELT
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LAB MADE EASY R (M) BIRASE

9.2.10 RBIAES
G R NIVAS A E T

int main(int argc, char *argv[])

{
QCoreApplication app(argc, argv);

/11. Ak TDC
Chronoslinst tdc("tdcconfig.ini", "D:\\cinstapi");

/12, EEERES

QObject::connect(&tdc, &Chronoslinst::pf_errorOccurred, ...);

/] 3. FREGhEERE
QList devices = tdc.getDevices();
if(devices.size() > 0) {

tdc.connect(devices.at(0).type);

/14, BETIELRE, HATECEFIRIE

/] R E®iE DACE
INST_RESULT<double> ret = tdc.setDAC(0, 100); // &i& 0, {& 100

ret = tdc.setDAC(1, 100); // @& 1, {8 100

/] REHIEEL
INST_RESULT<int> result = tdc.setDataMode(INST_DATA_MODE_GLOBAL_COINS);

/1 BRI ST
bool flag = tdc.setAcgDataFormat(INST_ACQ_DATAFORMAT_HEX);

/] RERBEE
flag = tdc.acgRawData(INST_DATA_MODE_GLOBAL_COINS, 10);

/1 SEESEREREURE

std::vector<char> outData;

flag = tdc.fetchRawData(outData, 500);
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/] FEFHIRERETN
QThread::sleep(10);

/] {Z1ERE
flag = tdc.stopAcq();

/] 5. HASBHRER

return app.exec();

9.3 PYTHON API

9.3.1 R

Chronosinst 2—1MHATERENEIRE (Lhil: TDC B FRiessiLE)
RIERY Python 3628, RN EERE. BE. FUBXEMOITEINEE.

X XESE=ET Chronosinst Python APl IEEIhAEFER A%, TR T
FEREFZEONNARER.

9.3.2 #1tB

FREBEL

® config_path BEEXH O LIZ2EX KR, oI EE, NEEMEXE
2, RERRANRIELTE (SP BASE PATHIEEWE R, ARERTE
base_dir i5ENEMBE R, RESEREFREREHK

® dll path T[i& & DLL FEHIEX BRI sy#E DLL ER B Rk, R 2R
XNEE, EXARINERERE

® base dir JLMEEEMBRER, EEXNEBAMITUEFXMEMER,
MEARKE, FHIAgHN dll_path WERER

o stat HATERTRENEERER, EEVBHTEER, AFEEXRE
E
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[API EX ]

APl R¥ 2H

_init__ config_path: EEXHER
dll_path: DLL FEE=Z
base_dir:Eit B RER
create_timeout: BB (F))

start -

stop -

9.3.3 REZEE

ARSI

e TJLEIAE get devices SREUK &
° ﬁﬁﬁ%ﬁ,

® BIFLE

[1&EEOR

ConnType.USB3 DEV

ConnType.UDP_DEV

MTIERIR &

LAB MADE EASY

REE
INST 5L
2l

, NBBRFRE, BARFRE

EX]

ConnType.UDP_W_DEV

[API EX ]
APl R

get_devices

connect

disconnect

ConnType
device_type: &

®OXH

&

(=]

REME

List[Devicelnfo]

bool

bool

178

BOYERRE

ERREL (M) BRAE

hRef#ER

R
Chronosinst 5

Bl

EHEERERE

FIEEERERE
FRMEIR

—\\
1

TR

&

- pid
<Create_timeout>

BB, A5
i

NEBE A

8

Usbh3.0#&0O

FIEM ™ O

RN

Theefk
HKRAT AR
BEOSI%

EEIRE

IPAE TR

B

i 8A
REEREEE
BINERE
Eﬁ-‘ ?—_IEXIEJ

¥ ConnType
E X,
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0.3.4 iR

[FIRFEE N ]

EX (=] i8R
Error.CONFIG_NOT_FOUND 2000 B & X4 AF1E
Error.INST_DEVICE_NOT_FOUND 2007 B XK
Error.INST_DEVICE_NOT_CONNECTED 2002 T
Error.INST_DEVICE_ALREADY_RUNNING 2003 BEOES
Error.INST_START_PROTOCOL_FRAMEWORK 2004 B R
Error.INST_PROTOCOL_FRAMEWORK_NOT_RUNNING 2005 N B SRS
Error.INST_PROTOCOL_FRAMEWORK_INTERNAL 2006 TN E R
Error.INST_INVALID_ACQ_TYPE 2007 SRR E ST
Error.INST_ACQ_DATA_FAILED 2008 MR e T
Error.INST_PROCESS_ANALYSIS_FAILED 2009 SR AL I
Error.INST_DATA_PROCESS NOT_STOPPED 2010 SRR ES KR
Error.INST_INVALID_CALIBRATION_PARAM 2017 SRR RS
Error.INST_CALIBRATION_FAILED 2012 BEELEK
Error.INST_CONVERT BINFILE_FAILED 2013 4 BIN STAELE TN
Error.INST_INVALID_PARAMETER 2014 2 g B
Error.INST_TERMINATION_CONFIG_UNSUPPORTED 2015 AEEANSNEE
Error.INST_ENABLE_CHANNEL_FAILED 2016 BEEELK
Error.INST_DISABLE_CHANNEL_FAILED 2017 BEEE L
Error.INST_SET _CHANNELS_ENABLED FAILED 2018 1B BB AR A

[API EEX ]
API R¥ BH R [EE IheesHk &t
on_error cb: #FRENAR - SEMEEIR EIE [BiE#& = (Error,
# message)
get_last_error - (code, KERIEHERER
message)

179



LAB MADE EASY R (M) BIRASE

9.3.5 REFBEK

REFEAR, JLUEHTREEREE, REFBEN2BEENVRAINE.
wEM/E, 7 selfcheck BRTREMBRAENE, JUEEBRRS,

ML

1233

[API EX ]
APl ¥ 2 REE Thaeshk &
self_check - bool ®EBR

0.3.6 BERE

EF==AT
® ZEFEEARTIXRE DAC, Termination. Hysteresis 1 A/D Integration Point
(=l

o (YEHEEH Termination [BHEE (Venus Ultra &%)
A/D Integration Point &, XX A/DEEBXN (REWFHEE)

[BEFEEEN]

EX (=] A
TermType.TERM_50 0 FE7T 50 Ohm (ZRAE)
TermType.TERM_1M 1 FE4T TM Ohm
[RFBEREEN]

EX (=] A
HtsType.HTS_30_MvV 0 IR EE 30mV (BHAE)
HtsType.HTS_40_MV 1 IRV B E 40mV
HtsType.HTS_70_MV 2 RIHEE 70mV
HtsType.HTS_1_MV 3 BRiHEBE Tmy

(A5 ARA KA E X ]

X =1
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EdgeType.RISING_EDGE
EdgeType.FALLING_EDGE
EdgeType.PMIDDLE

EdgeType.NMIDDLE

[API EX ]
AP| BRI

set_dac

set_termination

set_hysteresis

set_inter_delay

set_dead_time

set_edge_type

set_ad_integration_point

enable_channel
disable_channel

enable_all_channels

disable_all_channels

get_dac

LAB MADE EASY

0

]

e

channel: @®ES

value: DAC &

channel: @&E<S

value: FEERE

channel: @®ES
value: RiFEBEZ
aE

channel: @E<S
value: @EBIERE

=

channel: @®ES

value: ZEET(E)

channel: @E<S

channel: @E<S
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REME

bool

bool

bool

bool

bool

bool

bool

bool
bool

bool

bool

float

ERREL (M) BRAE

E7hA
TEA
EPi

g

IneeR
1R EIEE DAC
)

REBERRE
BE

BIEIRHER
(=

R

<

&
*

fE

B

REBEELER
(=]

REBEIEYE

RE A/D ER
MoE

BYEE

1500~1500m
v

I BIEAY
TermType &

X

EENETIEY
HtsType & X

0~1000000ps

2~130000ps

I BIEAY
EdgeType &
X

0~65535
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get_hysteresis channel: #BES int REUBEIR TR
EXBE
get_inter_delay channel: BE&S int SREVEE B IR
&
get_dead_time channel: BE&S int 3R B8 18 5 B (8]
get_edge_type channel: BES int REUA AR A 2
9_}.2
get_ad_integration_point channel: BE=S int IREX A/D EFR
RoE
is_channel_enabled channel: B&S bool REVEE FEReR
)
9.3.7 £2FikE

M EXXRFERAFHENNL, EEERARE RAW R

¥ TDC BY18), B EFHITRAE, BRNREK (—RE 20s £8H) ;

0 ZAENBRFZBEERFMERE, BHRK (—RE10sEH) , BEE
#BR1E;

o RKIDEREFEATZREHEKNG R, ATXAARERE.

[TDC B Ep3RREE E X ]

EX B 87
ClockSource.INTERNAL_CLOCK 0 M ER Y4
ClockSource.EXTERNAL_CLOCK_25MHZ 1 SMEBETED (25MHZ)
ClockSource.EXTERNAL_CLOCK_10MHZ 2 SMEBETEP (10MHZ)
[HHEENEX]

EX B 87
DataMode.TIMESTAMP 0 BHEET
DataMode.TIME ZONE 1 B XAE =
DataMode.AD 2 A/D &z
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DataMode.AREA
DataMode.REF_COINS
DataMode.GLOBAL_COINS
DataMode.TOT
DataMode.AREA_COINS
DataMode.DUAL_TIMESTAMP

DataMode.PERIOD

DataMode.SINGLE_COINS

DataMode.GLOBAL_COINS_TIMESTAMP

DataMode. SINGLE _TIMESTAMP

DataMode.GLOBAL_COINS2

[ A= E X ]
EX
TestMode.RAW
TestMode.ALL_O
TestMode.ALL 1
TestMode. TOGGLE
TestMode.INCREASE
TestMode.DECREASE

TestMode.INTERNAL_TRIGGER

[BEmEREENX]

EX

LAB MADE EASY

11

12

13

14

TestDataBandwidth.DATA_BANDWIDTH_100M

TestDataBandwidth.DATA_BANDWIDTH_1000M

TestDataBandwidth.DATA_BANDWIDTH_3000M

TestDataBandwidth.DATA_BANDWIDTH_6400M
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ERREL (M) BRAE

ERNEET

ERFERI
o 0 B B 2R
EE-=2RBHERN
SE B E AR
FIEAM &R

BREEL

£2RFE (HEERE) &

Bi00 BRI

ERFER 2

A
RAW [RIAEHEIE T
2 0%
21 8&K
L3 kay
I
BIRAET
NERRR R BT

L)
100M 55
1000M #5%8
3000M 58

6400M 558
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[A/D ERRFR D EEE R E X ]

EX B Ll
ADAreaScale.SCALE_T 0 115
ADAreaScale.SCALE_1 2 1 1/2 1%
ADAreaScale.SCALE_1 4 2 1/4 1%
ADAreaScale.SCALE_1 8 3 1/8 &
ADAreaScale.SCALE_1 16 4 1/16 1&
ADAreaScale.SCALE 1 32 5 1/32 %
ADAreaScale.SCALE 1 64 6 1/64 15
ADAreaScale.SCALE_1 128 7 1/128 &

[HHEREFNENX]

EX & Ll
ACQType.ACQ SOFTWARE 0 wERR
ACQType.ACQ HARDWARE 1 BHEAR

[f BB E X ]

EX =l 15 88
OutputGateType.GATE_TYPE_ANY_COINS 0 Any coincidence flag
OutputGateType.GATE_TYPE_CHO_CH1_COINS 1 CHO and CH1

coincidence flag

OutputGateType.GATE_TYPE_CH2_ CH3_COINS 2 CH2 and CH3

coincidence flag

OutputGateType.GATE_TYPE_CH4_CH5_COINS 3 CH4 and CH5

coincidence flag

OutputGateType.GATE_TYPE_CH6_CH7_COINS 4 CH6 and CH7

coincidence flag

OutputGateType.GATE_TYPE_CH8 CH9 COINS 5 CH8 and CH9

coincidence flag

OutputGateType.GATE_TYPE_CH10_CH11_COINS 6 CH10 and CH11

coincidence flag
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OutputGateType.GATE_TYPE_CH12_CH13_COINS 7 CH12 and CH13

coincidence flag

OutputGateType.GATE_TYPE_CH14_CH15_COINS 8 CH14 and CH15

coincidence flag

OutputGateType.GATE_TYPE_ANY_HIT 9 Any hit flag
OutputGateType.GATE_TYPE_CHO _HIT 10 CHO hitflag
OutputGateType.GATE_TYPE_CH1 _HIT 11 CH1 hitflag
OutputGateType.GATE_TYPE_CH2_HIT 12 CH2 hit flag
OutputGateType.GATE_TYPE_CH3_HIT 13 CH3 hit flag
OutputGateType.GATE_TYPE_SYSTEM_CLOCK_PLL_LOCKED 14 System clock PLL locked
OutputGateType.GATE_TYPE | _GATE 15 i_gate
OutputGateType.GATE_TYPE_CHO DELAY_HIT 16 CHO delay hit
OutputGateType.GATE_TYPE_CH1_DELAY_HIT 17 CH1 delay hit
OutputGateType.GATE_TYPE_CH2 DELAY_HIT 18 CH2 delay hit
OutputGateType.GATE_TYPE_CH3 DELAY_HIT 19 CH3 delay hit
OutputGateType.GATE_TYPE_CH4 DELAY_HIT 20 CH4 delay hit
OutputGateType.GATE_TYPE_CH5_ DELAY_HIT 21 CH5 delay hit
OutputGateType.GATE_TYPE_CH6 DELAY_HIT 22 CH6 delay hit
OutputGateType.GATE_TYPE_CH7_DELAY_HIT 23 CH7 delay hit
OutputGateType.GATE_TYPE_CH8 DELAY_HIT 24 CH8 delay hit
OutputGateType.GATE_TYPE_CH9_DELAY_HIT 25 CH9 delay hit
OutputGateType.GATE_TYPE_CH10_DELAY_HIT 26 CH10 delay hit
OutputGateType.GATE_TYPE_CH11_DELAY_HIT 27 CH11 delay hit
OutputGateType.GATE_TYPE_CH12_DELAY_HIT 28 CH12 delay hit
OutputGateType.GATE_TYPE_CH13_DELAY_HIT 29 CH13 delay hit
OutputGateType.GATE_TYPE_CH14_DELAY_HIT 30 CH14 delay hit
OutputGateType.GATE_TYPE_CH15 DELAY_HIT 31 CH15 delay hit
OutputGateType.GATE_TYPE_NCOINS_SO 32 NCoins SO flag
[API EX]
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set_tdc_clock_source

set_data_mode

set_test mode

set_test data_bandwidth

set_board_id

set_coins_time_window

set_ad_area_scale

set_acq_type

set_output_gate_type

set_gate_delay

tdc_resetn

system_resetn
get_tdc_clock_source
get_data_mode

get_test_ mode
get_test_data_bandwidth

get_board id

LAB MADE EASY
R OE

28
src_type:
iNEb it

data_mode:

IR

test_mode:

MR

board_id:
R ID
value:

B EE O
value:

) i

acqg_type:
HEXEDN

gate_type:

Ll S

delay value

IFERE

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

int

int

int

int

int
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ThRERR

R E TDC R

REHEER

RENHER

RENWRHIET R

REFRKID

REMFENEEQ

WE AD XIHER

REHEXREL

REBHIIXE

RENERE

TDC £11
RREN

FKEX TDC B iR
REEEE
SREUIIH AR T
KRBV BIE T 5
REUR ID

BREHE
3

ClockSource &

<

¥ DataMode

it
<

¥ TestMode

i
e

R
TestDataBandwi
dth

TEX

0~255

0~16000000ps

ER
ADAreaScale &

X

¥ ACQType

it
<

=
OutGateType &
X



get_coins_time_window -
get_ad_area_scale -
get_acq_type -
get_output_gate_type -

get_gate_delay -

ResultDeviceStatus.temperature
ResultDeviceStatus.current_1
ResultDeviceStatus.current_2
ResultDeviceStatus.current_3
ResultDeviceStatus.current_4
ResultDeviceStatus.current_5
ResultDeviceStatus.current_6
ResultDeviceStatus.current_7

ResultDeviceStatus.current_8

[API EEX ]

API R e
get_channel_num - int
get_device_type - int
get_device_mode - int

LAB MADE EASY R (M) BIRASE

int
int
int
int

int

REME

187

RBRFEEEED

FREN AD I 4E R

REHIERERR
SRERE ]2 B
REXJRERE
b3 87
int REVORE
float B 1 BR (mA)
float B 2 B (mA)
float B 3B (mA)
float B 4 B (mA)
float B 5 B (mA)
float B 6 B (MA)
float B 7B (mA)
float B 8 B (MA)
Ihaefik ERER
REVBIEH = REUEEBEH, 18
asEEE
REUR & EE 0x1: Venus(TDC)
0x2: Mercury(Z3&m i
%)
REIREES Ox1: Venus Lite-

32/Mercury-16

0x2: Venus Lite-
24/Mercury-12

0x3: Venus Lite-
16/Mercury-8
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Ox4: Venus Lite-
8/Mercury-4

0x5: Venus Ultra-24
0x6: Venus Ultra-16
0x7: Venus Ultra-8

0x8: Venus Ultra Plus-
12

0x9: Venus Ultra Plus-8
0x10: Venus Lite 4

0x11: Venus Lite 2

get_product_sn - str P e NI E=
get_device_status - ResultDeviceSt  FREUR &R BEEEMEBES
atus iﬁ/ ﬁém

ResultDeviceStatus &
X

get_device_temp - int KREUE & ZOR

E

get_fan_speed - int SEENK B B i B RPM

get_fw_version - str SR E AR AR S

get_sw_version - str KREVRAE R A S

9.3.9 WEEE

ARSI

® A IPFRE IPHEERRB—IME

o ITEAMKONSRBR, BAEZREEHOANIKAOS
o (EIIP UMLK O/F, BEEREHITRE

[API B X ]
API R¥ 2 R [EE hRERR
set_ips local_ip: b IP bool WETIKKO IP it
device ip: &% IP
set_net_ports local_port: ZA#bis O bool RETHKNOKAOS

device_port: & &m0
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set_wips local_ip: Zth IP bool RERIEWO IP ik

device ip: 8% IP

set_wnet_ports local_port: ZAHrim O bool REBAKMORAOS

device_port: & &%

get_ips - Resultlp SRERF IR O 1P it
get_net_ports - ResultNetPort KEFRMOmAS
get_wips - Resultlp REVA KM O 1P btk
get_wnet_ports - ResultNetPort KREUA KM Olm OS5
set_mac device_mac: A MAC bool RETHRMO MAC ot
ik
get_mac - str REVF IR O MAC #totit
set_wmac device_mac: A MAC bool REAKMO MAC bk
Bkl
get_wmac - str REVA IR O MAC #thtik
9.3.10 BIEXE
EREI

|

-
<

H

HIBXEAPIBBRE, TSEELR, APIMNARE, EERFECLESE
g,

APIIRE .M, JUAEEREAPERIEANERER, HAH
get_last_error FABEHEIRABINERER;

RM T RS EIEUENEO (BRARBEXGSHAT) , TJLOZEE
BEINFEHTIAE;

o LA A stop_acq APl K@ FlfE L HRINEIEREES,; NRAER, X&
NETE, ZRFESE5EMA stop_acq APl, SEIEHIERE;
XFHZHHBERESN, JUURBIMEE, ERAEHNEAXE; BIN =
HHERDEERRE, FEXENERS. 106G (FEW) KLl ESREE

Em5, NF BIN ZHBIFEEI.

[HERERIEX]
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LAB MADE EASY

EX =]
ACQDataFormat. ACQ_DATAFORMAT_BIN 0
ACQDataFormat.ACQ_DATAFORMAT_HEX 1
ACQDataFormat.ACQ_DATAFORMAT_DECODED 2
[API EEX]

API BR¥ e REME
set_acq_dataformat data_format bool
get_acqg_dataformat - int
acg_rawdata data_mode: HIEED bool

fetch_rawdata

fetch_rawdata_hex

fetch_rawdata_hex_string

duration: #iEFRENK
file_path: #URNHBER
(MRE, BEOAR output
Bx)

file_name: ¥IEHZ
max_volumesize_mb: X
HRERN (BAR-T)
force_close: 2&EmEMS1E
XA4HRTE (BOAA True;
False-EFREFPHIELER
RF)

timeout_ms: #BEfESE (&8 bytes

fiI: ms)

timeout_ms: BETEE (&

fiI: ms)

list[str]

timeout_ms: #BAESAESE (& str

fiI: ms)
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1 EA
i
TR

[SY: 2

5% B
BREHIEREBILE
REAER AT

FEHITHRERE (RHE
)

<data_mode>

EF NI/ DataMode &
X

<duration>

KENE: BA-B
<file_name>

R EE G T

e i) SN

4. bin;

TNt -BRIAE S 4. dat;
By HEY S NI

4. csv

<max_volumesize_mb>

WRDPER/NNTET O,

XHEARRE;

SCEYIEER Raw 3

R[] byte #148

SCEYIEER Raw 3

R [E 7N F R R A
(Z8NMFTHA)

SEBYEER Raw #4E

IR [B] -7 7 2B
(Z8NMFTIL "\n" 53

)
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fetch_rawdata_list timeout_ms: FBEEYE (8 listfint] SCHYIEER Raw 4
fi: ms) B int list
FE2 matlab F A
is_rawdata_processing bool SEELIE RAWHIR (B
—EHEIR)
stop_acq - bool FIEHIERE
convert_to_hex bin_file: ZHEIRIHIESL  bool R hex file AR, B
HiERE INE R B+ 7S S E
hex_file: 1)t B0-F 75313 HHSAFRRERT

gz

9.3.11 #UES

FREBEL

o SDITAPIEMARE, RAEMEELRE, APIEIRE, EBERFECLHESEE
=g

® R APIIREILK, TJUERREBEGTHEKRIEANERER, HBAA
get_last error FiAEERIEABNEIRER;

® TJLUFMA stop APl ERFEIEHBINSITES; NRANER, 2T ERET
&, RA=BNEMA stop API, ELE5 1,

[(FREMEREEENX ]

EX B Wi EA
StabilityMetricType.ADEV 0 Allan Deviation (ADEV)
StabilityMetricType.MDEV 1

Modified Allan Deviation

(MDEV)

StabilityMetricType. TDEV 2 Time Deviation (TDEV)

StabilityMetricType.HDEV 3 Hadamard Deviation (HDEV)

[FLIM DR B E X ]
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EX =l
FlimAnalysisType.FLIM_NONLOCATABLE_MODE 0
FlimAnalysisType.FLIM_LOCATABLE_MODE 1

[FLIM 33288 2 ]
E X B
FlimScanType.FLIM_SCAN_RASTER 0

FlimScanType.FLIM_SCAN_SERPENTINE

[API £ X ]

APl BR# 28 RENE
get_single_cps channel: Bi&S int
get_coins_cps channel: @85 int
output_single_cps  duration: ¥4BX  bool

=N
folder_path: 344
FEE
file_name: X4
&
stop_singlecps_rec - bool
ording
output_coins_cps duration: ##X  bool
=N
folder_path: 4%
Tz
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{57788 2B
SRR A

B IERfFSLES
ZEES
REBERS

SRR A

ERREL (M) BRAE

e
E[SdvE oo

ENAET

588
FATaE

2=k

il

WIRSEIRE DATA
MODE 3 Global
Coins

(2BR/E)
<duration>
FRENE: BA-F
<file_path>
REEBRT, B
JNE output B3R
<file_name>
RPREREE)
T, BOANEERER

" n

.CSV

<duration>
RERE: BA-B
<file_path>
RRBBERT, B
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stop_coinscps_reco

rding

tof_analysis

set_cross_correlatio

n_config

fetch_tof processd

ata

fetch_cross_correla

tion_data

LAB MADE EASY

file_name: 34t
&

BIREHE
BEEs

- bool

duration: 9476  bool Y& & TOF B

PN

ch2: 1BE& 2 @B
=
coins_time_windo
w: FENEEE
(ps)
enable_t3 data:
EEFE T3 HE
avg_times: /2
B R ERXEHF
BIREL
folder_path: 4%
=
file_name: X
&

virtual twin ps:
DL ) T
(ps)

bin width ps:
BIN 9i/% (ps)
derl: J#IE 1 fIHE
iR

der2: J@IE 2 (M
iR

- List[int]

bool

SCAYEZEY TOF
DITEIRE

- List[float] SCHNEENE X

BRI
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R (M) BIRAE
JINZ output BR
<file_name>
RPWEREE)

T, BANEREA

" n

.Csv

<enable t3 data>
WREMH, 2RF
T3 Hodhs 2 3CfF, 8
B AF PRI

<folder_path>
WMRNRE, BIA
=1 output BR
<file_name>
MRRRE, FMR
E3¢es

RERBE int #4,
B A <tdiff(ps),

counts>

IR [0 R 3 float #1
A, BRXA:
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stop_tof_analysis

startstop_analysis

fetch_startstop_pro

cessdata

fetch_startstop_ave

rage_processdata

fetch_startstop_dua

lstops_rawdata

LAB MADE EASY

duration: 478
DN

chan_groups: &
EHH
dual_stops_group
st MEIE@EHAE
coins_time_windo
w: FENEEE
enable_t3 data:
BEFRE T3 #E
folder_path: 4%
S F
file_name: X1
Z

start_chan: FFi8
BES

stop_chan:

=

BES

start_chan: FFi&

BES

start_chan: Fi4

BES

bool

bool

List[int]

List[int]

List[int]
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ERREL (M) BRAE

{Z1F TOF 9547

FaIb@E
B [BZ 2T

SCAYEEY Start-
stop Process
IR

SCAYEZEY Start-
stop Average
Process 1

SRES IR

Period Process

<tdiff(ps), g2>

<chan_groups>
Dict[int, List[int]]
Bl
chan_groups={
0:1,3,5], #

FFIGEE 0: &1EE
B1,35
2:[4, 6] #

FHIEEE 2: &1EE
B4, 6
}
<dual_stops_grou
ps>
Optional[Dict[int,
Tuple[int, int]]]
i
dual_stops_groups
=

0:(1,5), # FA
BB 0 X-&IHEE
1, Y- E@IE 5

2: (4,6

<enable t3 data>
MAFEA, =T
T3 #2008
HEAPHF I

REFEE int #4148,
B <tdiff(ps),

counts>

RERBE int #4,
LA tdiff(ps),

counts

RERE int #4,
=S
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stop_startstop_anal

ysis

apply_ncoins_strat

egies

get_ncoins_cps

ncoins_analysis

LAB MADE EASY

timeout_ms: B0
Bf1E (BAI: ms)

- bool
ncoins_strats: %4  bool
BT REE
&5
strategy index: int
AT SR 2R 5

bool

duration: #UEX

ENE

ncoins_strats: &F

AU O HTHIRES
&5

enable_raw_data
© 2BIERE RAW
TREHIE
folder_path: 344
k=
file_name: X4
£
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R

RIEF IR
BIEREZED
#r

TENERFE
PITRIEE]IR
& (EHDH
&)

IR [E4E E 5B
BN EFAM
#HE (cps)
FaNEFE
O (R
B HER)

ERREL (M) BRAE

<x_stop_tdiff(ps),
y_stop_tdiff(ps)>

DT

<ncoins_strats>

List[Tuple[str,List[in

t], int]]

)

ncoins_strats=[

("sT0”,[0,1, 2],

1000),

# KRR STO, @

E([0, 1, 2], e

@& 10000

("sT1”, [3,4],

1000),

# $REEE ST, B

18[3, 4], EHLETE]

#& 10000
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is_ncoins_analysis_

processing

fetch_ncoins_rawd

ata

fetch_ncoins_rawd

ata_list

fetch_ncoins_cps

stop_ncoins_analys

is

flim loc analysis

LAB MADE EASY

bool

Sstrategy index:

]

List[int]

timeout ms: #BHEY

BHa (84I: ms)

Sstrategy index:

]

numpy list

timeout ms: #BHEY

BHE (841: ms)

Sstrategy index:

P L]

List[int]

- bool

duration: 43#THf
S

coins time windo
wo FREE T EE
frame channel :fiji
WiES

line channel: 4T
WiES

bool
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|

o
o> Bt
=

T

B
e
=

SHHEEUEE
BESENN
BEREUES
FHEERE
IR

LB EUE &
BESHEBN
BERFEUES
FOEERE
R

BIE N BHE
HHSIT

FLIM B8
I

ERREL (M) BRAE

]

A LA A APT 2
FIWT4ET N ERF
BONEPIRE,
f#REE duration
PRARTT L5
B (N BT S8
I3HT, MO T H
IR, S0 AT
I 2 KT HiiE K
CIHRIS)

REIRF int #4,
W
<coins_index,
start_ch,
start_timestamp(p
s),end_ch,
end_timestamp(ps

)>

FERITR

numpy A&

RO R int 48,
B

<time(s), cps>
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pixel channel:f%
ESGERS

start channel:Jf
SR iBERE)

stop _channel: %

I ERERSS
scan_type: IR
M
folder_path: 344
Bz
file_name: 34t
&
f1lim nonloc analys = duration: Z3#rit S
o —anaty . bool FLIM SR B A8 <startstop_chans>
is K B
coins_time windo
N o List[Tuple[int, int]]
w: e B e R AE
startstop chans: _
) o i
TR 1k Hr g 3R
folder path: X tartst [
) startstop_groups=
I %45
file name: 4
(0,1)-FrtRiENE O,
%
& FEE 1,
(2,3)-FHIaIBE 2,
£ F1EE 3
]
stop_flim_analysis bool fee Lk FLIM 7347
autocorrelation_an  duration: ST bool pigEExe  (enable t2 datay
K B (G2) 4 MREH, S5
T2 HAE B, 8L
alysis ch: @& r H AP P IR

min_tau: &/0\
tau(#fiz: s)

max_tau: &KX
tau (81fI: s)

bin_num: BIN #{
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fetch_autocorrelati

on_data

stop_autocorrelatio

n_analysis

tot_analysis

fetch_tot_processd

ata

stop_tot_analysis

period_analysis

LAB MADE EASY

=

=)
enable_t2 data:
EEFRE T2HE
folder_path: 4%
D giiYES
file_name: 34t
Z

- List[float]

- bool

duration: 9478F  bool
&
ch: @8

enable_tot_data:

2EFE TOT #4E
folder_path: 4%

Tz

file_name: 34t

&

- List[int]
- bool

duration: o478¢  bool
&

decades: ¥iEE

HRIN

decade_points:

BMUEENRE

198

SEAFERER B X
BT8R

FIEEXED
#r

W EENES
#r

SCAHEEN Tot
Process #iE

ERREL (M) BRAE

R [E] 3 float %1
H, BN
<tdiff(s), g2>

<enable tot data>

MEEH, S0RA7
TOT Jik % £ 448 31 5L
F, REZGHF
AL

RERBE int #4,
LA <tot(ps),

counts>

<sampling_interval

>

FEHEmEEER, 2
fiI: ms
<sampling_num>

B Ep R =
MENFEF O,
INMEZ 100
HIBMERRRT
BEHIENER,
HEEEDT.
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fetch_period_rawd

ata

fetch_period_proce

ssdata

fetch_period_stabili

ty_metric

stop_period_analys
is

ad_analysis

LAB MADE EASY

average_num: ¥

B EIRE

analysis_length:

DITHIERE

fnom_hz: #RFRIR

£ (Hz)

sampling_interval

D mEER

sampling_num:

mEHE

folder_path: 4%

DY ES

file_name: 34t

7

timeout_ms: #BEY  List[int]
Bf1E (BA: ms)

- List[int]

metric_type: &%
MEREFRZER (FR
StabilityMetricTyp

e EX)

List[float]

- bool

duration: o 4rEY
&

ch: BES

bool

ad_integration_p
oint: A/D EfRMR
oA
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LAY ERE A
ilES S 6

SEAYEERE A
B DR

SEBY IR ERAR E
MEFE AR YR

= IEMEDHT

A/D ESoH

ERREL (M) BRAE

REFEE int #4148,
B <index,
period(ps)>
REIRIF int #4,
B
<period(ps),
counts>

RERIF int #4,
KRR <tau(s),

value>

<ch>
WRE A/D EE

<sampling_interval

>

Frraks, B4

ms
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fetch_ad_rawdata

stop_ad_analysis

es_analysis

fetch_es_processda

ta

stop_es_analysis

conform_es_analysi

S

LAB MADE EASY

sampling_interval

D REFER
sampling_num:
KEHE

folder_path: 344
DY ES

file_name: 34t

7

timeout_ms: #BEY  List[int]
Bf1E (BA: ms)

- bool
duration: 73478  bool
IS

ch: BE
ad_integration_p

oint: A/D ERIR

oE

ad_area_scale:

A/D BRRDER

Bl

enable_es_data:
BEFE ES R
folder_path: 344
S E

file_name: X%

&

- List[int]
- bool
duration: 73478  bool
IS

chl: BE 1

ch2: 1Bi& 2
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=1 A/D S

SCHYIEEEN Tot
Process #iE

T
|_—[_
anp
o
Ik

BT

ek
op
3
o
Ik
3
=)

ERREL (M) BRAE

<sampling_num>

MEBNFEFO, £
R

REFEE int #4148,
Wi
sampling_points,

adc

<ch>
NRE A/D &8

{enable es data>

WAREM, =047
ES R &4 25
, BE AR
B

RO R int #1448,
LA <adc,

counts>

<ch1>
WRE A/DBE

<ch2>

o

RAR A/D &
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fetch_conform_es_

processdata

fetch_conform_es_

areal_processdata

fetch_conform_es_

area2_processdata

stop_conform_es_a

nalysis

LAB MADE EASY

ad_integration_p
oint: A/D EFRTR
ME
ad_area_scale:
A/D ERRRD T
e
energy_window_
minl: EEEORK
IME T
energy_w

250

indow_
max1: B
RAE1
energy_window_
min2: gEEEO&K
IIME 2
energy_window_
BEEENO
BAE?2
coins_time_windo
w: FFENEEE
avg_times: FE¥E
HMEERENFE
PRE
folder_path: X
S
file_name: X1
Z

max2:

List[int]

List[int]

List[int]

bool
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ERREL (M) BRAE

LB EREAT &

EIEDHTERE

R

SCEHEER S
BEIE Areal »

HrEaE

<energy_window _

minl>

<energy_window_
max1>
<energy_window _

min2>

<energy_window_

RERBE int #4,
B A <tdiff(ps),

counts>

RERIE int 148,
B

counts>

<adc,

RERFE int #(48,
LA <adc,

counts>
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fetch_t2_data

fetch_t2_data_list

fetch_t3_data

fetch_t3_data_list

fetch_tot_data

fetch_tot_data_list

fetch_es_data

fetch_es_data_list

fetch_flim_loc_data

fetch_flim_loc_data

_list

timeout ms:

B8 (AL

timeout ms:

B8 (ERAL:

timeout ms:

B8 (ERAL:

timeout ms:

B8 (ERAL:

timeout ms:

B8 (ERAL:

timeout ms:

B8 (ERAL:

timeout ms:

B8 (ERAL:

timeout ms:

BfiEl (§fr:

timeout ms:

BfiE (8fr:

timeout ms:

B8 (ERAL:

LAB MADE EASY

B List[int]
ms)
B numpy list
ms)
B List[int]
ms)
B numpy list
ms)
B List[int]
ms)
Bt numpy list
ms)
B List[int]
ms)
B numpy list
ms)
B List[int]
ms)
Bt numpy list
ms)
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SEBYRER T2 #1
&

SCEHEZEN T2 #1
&

SEBYEER T3 #1
&

SCBYIEER T3 #¢
&

SCAHEE TOT
IR

SCAHEE TOT
iR

SEBYIEER ES #8
&

SEBYEER ES #8
&

SCHYIEEY FLIM
ENIEE

SCAHEEY FLIM
ENIEE

RERIE int 148,
B
<channel,

timestamp(ps)>

FERIER

numpy &

REIRF int #4,
BN
<index,
ch1,ch2,tdiff(ps)>

FERMER

numpy &t

IREIRIF int 48,
B

<channel, tot(ps)>

FERMER

numpy A&

RERIE int 148,
B

<channel, area>

FERTR

numpy A&

REmF int #5148,

=W

{frame timestamp (
ps), line timestam

p(ps), pixel index
, tdiff (ps)>

FERIER

numpy &
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ERREL (M) BRAE

fetch flim nonloc_  timeout ms: B List[int] SCAPIERR FLIM - SREIR T int #4H,
EEEIE B
data BYiE ($£47: ms) <{timestamp (ps),
start chan,
stop chan,
tdiff (ps)>
fetch_flim_nonloc_  timeout ms: FBEY numpy list SKEBYERER FLIM HEIRAIRE
EEMER numpy &
data_list BYiE (24z: ms)
wait_data_ready timeout_ms bool B R 3 AT REUCHE 5y BT AT
HEA 5E AL ] LASE 1 XA
APT, HREHERAE
TR e (Ab
AR R AT IR %
I )
clear_analysis_data = - bool BEHEST
1
9.3.12 FREM

1) REMEZEH:
® Resultlp: (local_ip, device_ip) B&AMFIIRE IP Hilk;

® ResultNetPort: (local_port, device_port) BEARMBARESKOS .

2) R&HE:

EX =1 83
Cl_SUCCESS 0 BRAERLIN
Cl_FAIL -1 BRIERM
Cl_TRUE 1 R/R1E True
Cl_FALSE 0 n/R1E False
3) &ERS:

® [E APIEREIRLELZSN;
o HIEXENHMESTRIERRSH;
o FXRHBERENNDFT, BINFNA stop API,
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4) [RARZHF
¥ Python3.7.0 LA ERRA

9.3.13 =BI4HS

BHAYH

<

N AR R BIAN T

from chronos_inst import Chronoslinst, Status, ErrorCode, ConnType, ClockSource, EdgeType,
DataMode, TestMode, TestDataBandwidth,ACQDataFormat, ADAreaScale

import time

try:

# ensure config path is absolute or exists; ChronoslInst will throw error if not found

tdc = ChronoslInst("D:\\cinstapi\\config\\apiconfig.ini", "D:\\test")

# register an error callback

tdc.on_error(lambda e, msg: print("TDC ERROR:", e, msg))

# SDK already started pump thread and created native instance
devs =tdc.get_devices()

print("devices:", devs)

if not devs:

raise RuntimeError("No device found")

ok = tdc.connect(devs[0].type)
print("connected:", ok)
if not ok:

raise RuntimeError("Try to connect first device failed")

# process self-check
res = tdc.self_check()

print("self _check->:", res)

# process channel config
res = tdc.set_dac(0, 100)

print("setDAC->:", res)
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# process global config
res =tdc.set_data_mode(DataMode.DUAL_TIMESTAMP)

print("set_data_mode->:", res)

# get device info
res =tdc.get_device_status()

print("get_device_status->:", res)

# process network config
res =tdc.set_ips( “10.0.0.5", “10.0.0.10")
print("set_ips->:", res)

# acq raw data

tdc.set_acq_dataformat(ACQDataFormat. ACQ_DATAFORMAT HEX)
res =tdc.acq_rawdata(DataMode.TIMESTAMP, 10)
print("acq_rawdata->:", res)

raw_bytes = tdc.fetch_rawdata(500)

time.sleep(10)

tdc.stop_acq()

time.sleep(2)

# process data analysis

res =tdc.tof_analysis(10, 0, 1, 10000)

print("tof_analysis ->", res)

time.sleep(10)

data = tdc.fetch_tof processdatal()
tdc.stop_tof_analysis()

time.sleep(2)

res =tdc.tof_analysis(10, 0, 1, 10000, true, 3,"", "tof test")

print("tof_analysis ->", res)
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time.sleep(15)

# tdc resetn
ret = tdc.tdc_resetn()

print("tdc_resetn ->", ret)

# system resetn
ret =tdc.system_resetn()

print("system_resetn ->", ret)

ok =tdc.disconnect()

print("disconnected:", ok)

tdc.stop() # stop pump and clean up

except RuntimeError as e:

print(f"TDC example error: {e}")

9.4 MATLAB API

9.4.1 iR

ERREL (M) BRAE

Chronosinst 2— 1MNATSHEENZEIRE (L TDC N e FHiRm18E)

BAFEY Matlab 333K, REREER. KE. FEXENSTFINEE,

X NESEET Chronosinst Matlab APl BIEEHeeflEB AL, BT

FEEFZEONNBRERE.,
9.4.2 ¥1tak

EREI
® configPath BEEXHOJIAREXN R, LU IZ2EXNEAE. NREEXER,

LB ERFINELZE CSP_BASE PATH IS EWE R, ABEEH THE base_dir

EENEMBER, REcEERRERETR
® dlPath TJi& & DLL FEREX K E M ayE DLL EN B Rittlt, (MR E2EX
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B, BNHEINERER

® basDir IJ LU E MM B RIEE, EMAXEEHITUETX

ERRE, BAgA diPath WERERE

[API EX ]

AP| R

Chronoslinst(configPath,
dllPath,baseDir)

configPath:

2

EEXHEE

dllPath: DLL EEER

baseDir: &l B RI&#=Z

9.4.3 REEE

ARSI

° Tu%ﬂ%gammwsﬁﬂ&
o IR{EIRERT, WIADEERE
o BRIELERE, ~BE

ConnType.USB3 DEV
ConnType.UDP_DEV

ConnType.UDP_W_DEV

[API E X ]
APl ¥ ¥
getDevices -
connect connType: &&#HE
WE-<3id]
disconnect -

®EOYERE

REIRE, BEMARE

(=]

R[EME

[(type, name)]

logical

logical
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IR, W

R EE

INST 45

hRef#ER

Ipertd
Chronosinst 5L

1

BATER

—\\

HE&

WiEA
Usbh3.0#&0O
FIERR O

RN

i BA
R BRI R A
EA,
REERENIERE
@m%ré

TheER A

ﬁﬁy—ﬂzﬁlim
EO7Ix

DJ>

LR BITE SOB T
I ConnType &
X

i
A
i
Bt
m

WA SRS
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0.4.4 iz

FREI

o HRIEN, RXE Python APIIR[EIHIEEIRMS (£ Python Error $51=%5
EX)

® R APIEAIREILM, oI LA getLastError /535X $REUE X 8R4 E5 0

E 19515 I\
[API E X ]
API| BR¥ 2¥ &R [EE IhgeftER &t
getLastError - (errorCode, errorMsg) KERIEHERER

9.4.5 XEZFBK

WEFEAR, JLUEHTIREERIEE, RESEEN2BEENVBIINE.
BEBRE, 7 selfcheck BRTSERBRBEENR, JUEEBRIRS,

[API X ]
API ¥ 28 REE TheefR - pd
selfCheck - logical REBK

0.4.6 BERE

ERED

® ZE@EATIXRE DAC, Termination. Hysteresis #1 A/D Integration Point
(=l
XEBD B S 37 3F Termination [E#ECE (Venus Ultra &3 )
A/D Integration Point &, XX A/DBEBXM (RENFHEE)

[PEFIEEE X ]
EX =1 1 BA
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TermType.TERM_50 0 FEHT 50 Ohm (BRIAE)
TermType.TERM_1M 1 BEHT TM Ohm
[RFBEREEN]

EX (=] A
HtsType.HTS_30_MV 0 IRMEE 30mV (BHAE)
HtsType.HTS_40 MV 1 IRV B E 40mV
HtsType.HTS_70_MV 2 RIHEE 70mV
HtsType.HTS_1_MV 3 RIHEBE TmV

EX (=l Ll
EdgeType.RISING_EDGE 0 +FE
EdgeType.FALLING_EDGE 1 TG
EdgeType.PMIDDLE 2 Eoha
EdgeType.NMIDDLE 3 A E]

[API EX]
APl R¥ 2¥ R EME TheemiR BREE
setDAC channel: BES logical RE®E DACHBE -
value: DAC {& 1500~1500
mV
setTermination channel: @BES logical REBEEREREE  FIATEN
value: PEFIEAEE & TermType
EX
setHysteresis channel: BES logical WEBERTBEE FLRIHEAN
value: SR EBEXE xBfE HtsType %
& X
setinterDelay channel: @ES logical REBBEEIRE 0~1000000
value: @EFERE ps
setDeadTime channel: @ES logical R EBIEILE 2~130000p
value: FtAY/E) .
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LAB MADE EASY R (M) BIRASE

setEdgeType channel: BES logical WELRRAEE  FIEIEAN

value: BiAfbA KR EdgeType

ENX

setADIntegrationPoint channel: BES logical RE A/DERRD  0~65535

value: Ro = &
enableChannel channel: #BES logical REBEFER
disableChannel channel: #BES logical REBEZR
enableAllChannels - logical WEEEBEEEE
disableAllChannels - logical WEEEBEEEE
getDAC channel: BES double IRENEE DAC &
getTermination channel: @ES int32 IR BB & FE 1 2K Y

&
getHysteresis channel: BES int32 REVEIBE IR B E
XAE
getinterDelay channel: @ES int32 SREVBIBIERE
getDeadTime channel: BES int32 REVE BT )
getEdgeType channel: BES int32 REUO AR A 2R
getADIntegrationPoint channel: BES int32 IREXA/D EFRFRS
&

isChannelEnabled channel: BES logical KREUBEFE RS

94.7 2BEkE

MW RN KRB FEZFTHEMNE, EBERXAE RAW R
AFEMNRFREEREMERE, BEHRK (—RE10s£H) , BEE
=33

® RKIDIREFERTZREAKNER, BTEDARRE

[TDC B $psRiRE B TE X ]

EX (=l A
ClockSource.INTERNAL_CLOCK 0 MER Y50
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ClockSource.EXTERNAL CLOCK _25MHZ

ClockSource.EXTERNAL _CLOCK_10MHZ

[EHHERIEX ]
EX
DataMode.TIMESTAMP
DataMode.TIME ZONE
DataMode.AD
DataMode.AREA
DataMode.REF_COINS
DataMode.GLOBAL_COINS
DataMode.TOT
DataMode.AREA_COINS
DataMode.DUAL_TIMESTAMP

DataMode.PERIOD

DataMode.SINGLE_COINS

DataMode.GLOBAL_COINS_TIMESTAMP

DataMode. SINGLE _TIMESTAMP

DataMode.GLOBAL_COINS2

[ E X ]
EX

TestMode.RAW
TestMode.ALL_O
TestMode.ALL 1
TestMode.TOGGLE
TestMode.INCREASE
TestMode.DECREASE

TestMode.INTERNAL_TRIGGER

LAB MADE EASY
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11

12

13

14

ERREL (M) BRAE

YNERBYER (25MHZ)
HSNERBYER (10MHZ)

i 8A
B E&R
B XA
A/D 1

ERNEET

ERFERI
o 0 B B 2R
gE-2RFEEL
SE B EAE T
FIEAM &R

BREERN

ER/FE (FRE®E) &

8008 BRI

ERFEEL 2

W88
RAW [RIAEIHEIE T
2 0%
21 8&K
i
IR
BIRAET
NERRR R BT
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LAB MADE EASY FHRE. (M) BRAT

[BIEmEXREEX]

TestDataBandwidth.S_100M 0 100M H &
TestDataBandwidth.S_1000M 1 1000M =28
TestDataBandwidth.S_3000M 2 3000M #558
TestDataBandwidth.S_6400M 3 6400M 558

[A/D BRMRDERCER ENX ]

ADAreaScale.SCALE 1 0 112
ADAreaScale.SCALE_1_2 1 1/2 /&
ADAreaScale.SCALE_1 4 2 1/4 /&
ADAreaScale.SCALE_1 8 3 1/8 &
ADAreaScale.SCALE_1 16 4 1/16 1%
ADAreaScale.SCALE_1 32 5 1/32 1%
ADAreaScale.SCALE_1_64 6 1/64 &
ADAreaScale.SCALE_1_128 7 1/128 &
[HEREHFAENX]

ACQType.ACQ_SOFTWARE 0 wERR
ACQType.ACQ HARDWARE L B
[ TEBENX]

OutputGateType.GATE_TYPE_ANY_COINS 0 Any coincidence flag

OutputGateType.GATE_TYPE_CHO_CH1_COINS 1 CHO and CHT

coincidence flag
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LAB MADE EASY R (M) BIRASE

OutputGateType.GATE_TYPE_CH2_ CH3_COINS 2 CH2 and CH3

coincidence flag

OutputGateType.GATE_TYPE_CH4_CH5_COINS 3 CH4 and CH5

coincidence flag

OutputGateType.GATE_TYPE_CH6_CH7_COINS 4 CH6 and CH7

coincidence flag

OutputGateType.GATE_TYPE_CH8 CH9 COINS 5 CH8 and CH9

coincidence flag

OutputGateType.GATE_TYPE_CH10_CH11_COINS 6 CH10 and CH11

coincidence flag

OutputGateType.GATE_TYPE_CH12_CH13_COINS 7 CH12 and CH13

coincidence flag

OutputGateType.GATE_TYPE_CH14_CH15_COINS 8 CH14 and CH15

coincidence flag

OutputGateType.GATE_TYPE_ANY_HIT 9 Any hit flag
OutputGateType.GATE_TYPE_CHO _HIT 10 CHO hitflag
OutputGateType.GATE_TYPE_CH1_HIT 11 CH1 hitflag
OutputGateType.GATE_TYPE_CH2 HIT 12 CH2 hit flag
OutputGateType.GATE_TYPE_CH3_HIT 13 CH3 hit flag
OutputGateType.GATE_TYPE_SYSTEM_CLOCK_PLL_LOCKED 14 System clock PLL locked
OutputGateType.GATE_TYPE | _GATE 15 i_gate
OutputGateType.GATE_TYPE_CHO DELAY_HIT 16 CHO delay hit
OutputGateType.GATE_TYPE_CH1 _DELAY_HIT 17 CH1 delay hit
OutputGateType.GATE_TYPE_CH2 DELAY_HIT 18 CH2 delay hit
OutputGateType.GATE_TYPE_CH3 DELAY_HIT 19 CH3 delay hit
OutputGateType.GATE_TYPE_CH4 DELAY_HIT 20 CH4 delay hit
OutputGateType.GATE_TYPE_CH5 DELAY_HIT 21 CH5 delay hit
OutputGateType.GATE_TYPE_CH6 DELAY_HIT 22 CH6 delay hit
OutputGateType.GATE_TYPE_CH7_DELAY_HIT 23 CH7 delay hit
OutputGateType.GATE_TYPE_CH8 DELAY_HIT 24 CH8 delay hit
OutputGateType.GATE_TYPE_CH9_DELAY_HIT 25 CH9 delay hit
OutputGateType.GATE_TYPE_CH10_DELAY_HIT 26 CH10 delay hit
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LAB MADE EASY

OutputGateType.GATE_TYPE_CH11_DELAY_HIT

OutputGateType.GATE_TYPE_CH12_DELAY_HIT

OutputGateType.GATE_TYPE_CH13_DELAY_HIT

OutputGateType.GATE_TYPE_CH14_DELAY_HIT

OutputGateType.GATE_TYPE_CH15_DELAY_HIT

OutputGateType.GATE_TYPE_NCOINS_SO

[API E X ]

APl BR#
setTdcClockSource
setDataMode

setTestMode

setTestDataBandwidth

setBoardld

setCoinsTimewindow

setADAreaScale

setACQType

setOutputGateType

setGateDelay

BH R[EE
src_type: logical
AR R
data_mode: logical
HEEL
test_mode: logical
ML AR
bw_type logical
R RE
board_id: logical
R ID
value: logical
B EE O
value: logical
GETER
acqType: #  logical
BEXREDD
gateType: % logical
IR
delayValue: logical
IIEEIR1E
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27 CH11 delay hit
28 CH12 delay hit
29 CH13 delay hit
30 CH14 delay hit
31 CH15 delay hit
32 NCoins S0 flag
ThaERIR BRCEHE
iR & TDC BygpyR ¥ Clocksource

REHFERN

REMHER

REWNRHES

et

REFRKID

REFENBE
A

BE A/D RN
154

REHEXRES
=

REBEIIER

RENERE

[l
%<

¥ DataMode

Fit
<

PN TestMode &
X

=0
TestDataBandwid
th

EX

0~255

0~16000000ps

¥ ADAreaScale

Fit
<

I ACQType &
X
=
OutputGateType
EX
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tdcResetn
systemResetn
getTdcClockSource
getDataMode
getTestMode

getTestDataBandwidth

getBoardld

getCoinsTimewindow
getADAreaScale
getACQType

getOutputGateType

getGateDelay

9.4.8 REEIH

temperature
current 1
current_2
current_3
current_4
current_5
current_6
current_7

current_8

LAB MADE EASY
logical
logical
int32
int32
int32

int32

int32

int32

int32

int32

int32

int32

K

int32
double
double
double
double
double
double
double

double
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TDC E1u
RBEM

SREX TDC B iR
REHRE
SREUU =

REUN I EE

et

FREVAR ID

R & BB E
A

$REX A/D B 5 G5
154

REEHERET
=

ARENE H )28

RENJRER(E

BEE 1 B
B 2 iR
B 3 B
B 4 B
BEE 5 B
BBE% 6 B
B 7 B
BBE% 8 B
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[API EX ]
APl R

getChannelNum

getDeviceType

getDeviceMode

getProductSN

getDeviceStatus

getDeviceTemp

getFanSpeed

getFwVersion

LAB MADE EASY

R[EE IhgEIR
int32 REUBEH =
int32 REUE&ER
int32 REEER S
char KT @ FS

(temperature, = IREUSERZS

current_T,

current_2,

current_3,

current 4,

current_5,

current_6,

current_7,

current_8)

Int32 RENREZOR
E

Int32 BREIRENE%
P

char RE B hR A S
FRIE
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EREI

RKEREBEY, FEASEH
&

-

0x1: Venus(TDC)

0x2: Mercury(ZE A H1Y)
0x1: Venus Lite-32/Mercury-
16

0x2: Venus Lite-24/Mercury-
12

0x3: Venus Lite-16/Mercury-8
0x4: Venus Lite-8/Mercury-4
0x5: Venus Ultra-24

0x6: Venus Ultra-16

0x7: Venus Ultra-8

0x8: Venus Ultra Plus-12

0x9: Venus Ultra Plus-8

0x10: Venus Lite 4

0x11: Venus Lite 2

B{I: RPM



~NFroNos

getSwWVersion

9.49 MBEE

ARSI

LAB MADE EASY

char REREIRAS
=

® KM IPMIRE IP FEER—TMER
o FRAMKEAONSARR, BAEREERKSANKHS

o EXIPMUNNZIKOE, BFEE

[API EX ]

AP ¥

setlPs

setNetPorts

setWIPs

setWNetPorts

getlPs

getNetPorts

getwIPs

getwNetPorts

setMAC

getMAC

setMAC

REHITIRIE
2 R[EME
local_ip: &b IP logical
device_ip: & IP
local_port: ZAR#thim O logical
device_port: &&imO
local ip: A& IP logical
device ip: &% IP
local_port: A#big O logical
device_port: &&imO
- (local_ip,
device_ip)

device_mac:® [0 MAC
bichil

device_mac: [ MAC
i bl

217

G

(local_port,

device_port)

(local_ip,

device_ip)

(local_port,

device_port)

logical

char

logical

ERREL (M) BRAE

Theefk
WETFIRMO P ftodtk

RETHMORAS

REFIKMO 1P ik

REAKEMOKAS

REVFIEM O 1P ik

KBTI OwAS

FREUTIEM O 1P ik

REA KW Oim S

RETFIEW O MAC ik

FRERT I O MAC it

REHDIEMO MAC it
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getMAC - char FREVA IR O MAC #thtik
0.4.10 HIEXE
FESI
o HIEXEAPIBRRE, FoMEELRE, APIIZENRE, SE2EFECAESE
FZiE
® APIIREILM, TTLUEMA getlastError HiAEEHEIZABAEIREE
M T LIRS BUENED (BREREHXESHAT) , oJLAZEE
BEIAFHITLE
e TLUAA stopAcq APl K= I HBINEIRREMRES,; WRANEAR, X&E
NE2TE, ES=B51EA stopAcq AP, EIEEIEXE
o YHRZMHIEXERN, JURELREFE, EEAEMNKINEE,; BIN =
HERAHIERRE, AEBXENE RS, 106 (AKN) KA LSEREE
Ei72, X BIN TiH4IEUERR.,
[FRXEERLEN]
X e B89
ACQDataFormat. ACQ_DATAFORMAT_BIN 0 THAIAE
ACQDataFormat.ACQ_DATAFORMAT HEX 1 T+ HIE R
ACQDataFormat.ACQ_DATAFORMAT_DECODED 2 BEHREEL
[API EEX ]
API R 28 REE 88
setAcgDataFormat data_foramt: #IEFXER logical WEHEREEAXE
i)
getAcgDataFormat - int REIHIERERALE
acgRawData data_mode: ##E#E logical FA#IE R E
duration: #iEXEN <data_mode>
file_path: R #HER %1 MATE K DataMode &
(RgE, ZUAR output N
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fetchRawData

fetchRawDataHex

isRawDataProcessing

stopAcq

convertToHex

9.4.11 ¥HEDHT

ARSI

LAB MADE EASY
HR)
file_name: ¥IBXHZ
max_volumesize_mb:
XH3ERN (BAL
MB, BHAN-1, A5E)
force_close: EHFEHI=
LEXHRT (BRAR
true; false-E1FRTFEPE
B2 EREF)

timeout_ms: BESESE
(BI: ms)

timeout_ms: #B Y|
(84I: ms)

bin_file: Z#4IFRIA ¥R
XHEE

hex_file: % tH &9 +75 3l
XHBRE

(success,

rawData])

(success,

hexStrLines)

logical

logical

logical

ENSRE (M) BRAE
<duration>
XENE: 24-B
<file_name>
KGR BTE LT
kAR BRI S R
%.bin;
TNt R 4. dat;
CUARAD A% BN SR 4. esv

SCAYIEEN RAW #U3E
<rawData>

2 uints([))# A

SCAYIEER RAW (iR
<hexStrLines>

TR FRFRE, 'E
8NN EPHHA

A5 [FEFEEFEFFEFFEFFS,

00000ff0004c034a, ...]

SERTELTE RAW $iE

FIEHERE

R hex file AR, B
INE R BN S
WEHERKBERT

o NITAPIERE, F=BEELRE, APIYEIRE, FTEEFECLHEEFE

i5;

WE APIIREILM, oJLLEA getlastError B EEIZRABMERER;
BJ LA A stop APl K Fl{E IE MBI TMES; WREANBHA, 927
&, RE=BIEA stop API, 1F1ES#r.
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[API EX ]
APl R

getSingleCPS

getCoinsCPS

outputSingleCPS

stopSingleCPSRecord
ing

outputCoinsCPS

stopCoinsCPSRecordi
ng

tofAnalysis

LAB MADE EASY

2% REE
channel:i@E&S int
channel: @& int

duration: ##EXE&H  logical
DN

folder_path: {3

BE

file_name: X##

- logical
duration: ##EXE&H  logical
N

folder_path: 3 #3

BE

file_name: X#&

- logical
duration: logical

chl: B 1 BES
ch2: BiE 2 BES
coins_time_window:
RENBEEE

enable_t3 data:2%&

220

ERREL (M) BRAE

RIFBELN
THEERE X

LR
EE €4

REBERS

LB ¢

BLERERE
EE &4

WEBi& TOF B

83

ISR E DATA
MODE A Global

Coins

<duration>
KEME: BA-F
<file_path>
REEBRT, B
JNE output B3R
<file_name>
KRBPWERAE)
T, BABRREAR

" 7

.CSv

<duration>
XENE: £Mu-F
<file_path>
KRBEBRT, B
IAZ output BR
<file_name>
XBHRERAIE)
T, BANEEER

" 7

.CSv

<folder_path>
WMRNRE, BIA
=1 output BX
<file_name>
MRRRE, FMR
B
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setCrossCorrelationC

onfig

fetchTofProcessData

fetchCrossCorrelation

Data

stopTofAnalysis

startStopAnalysis

LAB MADE EASY
FHiE T3 #UiE
avg_times: FF 2
RS R T IIRE
folder_path: 3 #3
BE
file_name: X8

virtual twin ps: &

logical

FURAE (BfZ: ps)

bin width ps: BIN 5§

& (AL ps)

derl: JBIE 1 MIRETTEL

der2: JBIE 2 MIRETTEL

- int
array
double
array

- logical

duration: B logical

chan_groups: ®EH
A
dual_stops_groups:
W BB
coins_time_window:
HENEEE

enable_t3 data:2%&

T T3 #uR
folder_path: {3
Bz

file_name: X##

221

R (M) BIRAE
{enable t3 data>
WREH, SRA7F
T3 HsFfF, B2
BT

REBXEKK
8 (G2) o
SCEPIEER TOF  R[EIBSF int 1
TR H, BLXA:
<tdiff(ps), counts>
IHHEREX  IR[ERF double
BRSO AT 409E A, BN
<tdiff(ps), g2>
{21E TOF #5347
FFIa4LIE@IE  <chan_groups>
BY IBZ= >4 <dual_stops_grou
ps>
B

containers.Map &
struct array
I
chan_groups =
struct('start_chan’,
0, 'stop_chans', [1,
3,50);
struct('start_chan’,
2, 'stop_chans', [4,
6])

L

% TEX
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L LAB MADE EASY R (M) BIRASE

dual_stops_group

S

dual_stops_group
s=[
struct('start_chan',
0, 'dual_stops', [1,
50);
struct('start_chan’,
2, 'dual_stops', [4,
6])

I

Bl 2:
chan_groups =
containers.Map('K
eyType','int32’,
'ValueType','any");
chan_groups(0) =
[1,3,5];
chan_groups(2) =
[4, 6];

dual_stops_group
5=
containers.Map('K
eyType','int32’,
'ValueType','any');
dual_stops_group
s(0)=[1,5];
dual_stops_group
s(2)=[4, 6];
<enable t3 data>

WREMH, 2RF
T3 Hdfa B30, 5L

BOAF I
fetchStartStopProces  start chan: FFa@@&E  int SCENEEERE REBF int#
sData = array Fia-&1b@EE A, B

stop_chan: &1H@ HODIFEIE  <tdiff(ps), counts>

=
=

222



(Chronos

fetchStartStopAverag

eProcessData

fetchStartStopDualSt

opsRawData

stopStartStopAnalysi

S

applyNCoinsStrategi

es

getNCoinsCPS

nCoinsAnalysis

LAB MADE EASY

start_chan: FaEE

=]
=

start_chan: FFiRiBiE

=

=

timeout_ms: #BESAT
8 (BfA: ms)

ncoins strats: 4T
LS

strategy_index: RE&
&3 (N1 F8B)

duration: ¥iERER
N

ncoins strats: 4T
HEWgZH

enable_raw _data: £
FHICR RAW B2 E4RE
folder_path: X #3

iz EE

file_name: X##

int

array

int

array

logical

logical

int

logical
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SERYEEEE
BESHNFE
B3R

SCANERGEE
DHPINE L
RAW #3E

FIEF IR
BIE EZE D
#r

TENEFE
DHTREEEIR
& (B
&)

IREVIE E R R
BN EFAM
#HE (cps)
FANEFE
T AT (R
PHTE)

RERFE int#
A, BwA:
<tdiff(ps), counts>

IR [E R int £
A, wLA:
<x_stop_tdiff(ps),
y_stop_tdiff(ps)>

IR B D HTRTU

<ncoins_strats>

B

struct

array[containers.M

ap]

T

ncoins_strats[1].str
ategyName =
“STO"

ncoins_strats(1).ch

annels =10, 1, 2];

ncoins_strats(1).vir

tualTwin = 10000;
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LAB MADE EASY

ERREL (M) BRAE

FETRAEHAT N

" PLE A AP 3£

isNCoinsAnalysisProc = - logical - " e
B GH FIWT AT N ERF
. BOMIIRE,
essing _
{#KA4E duration
TR W] DLA#r 56
B (N ERFABAE
P2 TR VT
e e P 1Y
A 2 R F 4R
RO
fetchNCoinsRawData = strategy index: KB int SLEVREUEE RERF int &
array SENFET A, B
=3 (N1 F8) T REHIE <coins_index,
start_ch,
start_timestamp(p
s), end_ch,
end_timestamp(ps
)>
fetchNCoinsCPS strategy_index: ZKB& int SLEVREUEE  RERF int &
array SENFET A, BHXA:
=2 (M 1F8) R CPSEIE  <time(s), cps>
stopNCoinsAnalysis i logical =1L N ERE
ST
flimLocAnalysis duration: JrHiif logical FLIM Az
K Xl

coins_time windo
we FFE IR A A
frame channel : i
HiES

line channel:{T
HiE S

pixel channel:{%
ESRERS)
start_channel: }f
URIEIE S
stop_channel : 2%
1EEIE S

bool

FLIM 25
4§71 LAB MADE EASY
BRARME D) HBR
A
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flimNonLocAnalysis

stopFlimAnalysis

autoCorrelationAnaly

sis

fetchAutoCorrelation

Data

stopAutoCorrelationA

nalysis

LAB MADE EASY
154
scan_type: {4
=
folder path: 3¢
Rt A%
file name: XA
%
duration: Z»#HTHY
N
coins time windo
we FEEI TR
startstop chans:
IR CEIIWIIVTIES
folder path: 3¢
R A%
file name: XA
%

logical

- logical
duration: B logical
ch: @&

min_tau: &=/)\tau(g

fiI: s)

max_tau: X tau

(B4I: s)

bin_num: BIN # &

enable t2 data:
EEHE 12 HiE

folder_path: 3 #3
Bz
file_name: X#&

- double

array

- logical
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ERREL (M) BRAE

FLIM JEENI4E
IO

{21k FLIM %3
#r
BIEE B X
BRE (G2) &
r

SEREEERE X
BX 2 i aE

FIEBXEH
oot

<startstop chans>

Contains. Map
Struct Array
Cell Array
i

startstop chans =

[

struct ( start _cha
n, 0,
>stop_chan’, 1);
struct (’ start cha

5

n, 2,
> stop_chan’, 3)

1;

{enable t2 data>
WREH, 2RAE
T2 Hdla B30, 5L
B GAT P

R[EB¥F double
A, BN
<tdiff(s), g2>
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totAnalysis

fetchTotProcessData

stopTotAnalysis

periodAnalysis

LAB MADE EASY

duration: B
ch: @&
enable tot data:
R TOT Hidfs

folder_path: {3
Bz

file_name: X4

duration: e

decades: HURERK

/N

decade_points: &1

HIFEENRY

average_num: 15

HEIRE

analysis_length: 4>

WERERE

fnom_hz: #rFREAER

(Hz)

sampling_interval:
M ER
sampling_num:
HE

folder_path: 3 #3
Bz

file_name: X#&

logical

int

array

logical

logical
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R E S
#r

SCAYEEY Tot
Process #iE

{Z1F TOT 47
R4

ETN

<{enable tot data>
WREH, 2RAE
TOT Jhk % #4113
T, BE AT
B

REBIF int #
A, BRXA:

<tot(ps), counts>

<sampling_interva

>

EEpmEEERE, 2
fiI: ms
<sampling_num>

B Ep R =
MENFETFO,
ZIAER 100
HIBMERRRT
BERHIENER,
FEEENH.
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fetchPeriodRawData

fetchPeriodProcessD

ata

fetchPeriodStabilityM

etric

stopPeriodAnalysis

adAnalysis

fetchAdRawData

stopAdAnalysis

esAnalysis

LAB MADE EASY R (M) BIRASE
timeout_ms: BEFE  int SCENEERAR REBF int £
& (B ms) array IR A, BwA:
<index,
period(ps)>
- int STHNEREARE  REBFE int#

array F DR

metric_type: #2EM  double  SCENEEURE
DITIEIRER array AIRE S

R

- logical  {EIEES

duration: oI logical = A/D 5S04
ch: BES

ad_integration_point

CA/D BRRANE

sampling_interval:

XFEER

sampling_num: 4

folder_path: X #3

iz EE

file_name: X#&

timeout_ms: &@BEET  int SCAYEER A/D
8 (8fz: ms) array RAW #17

- logical {ZlEA/DES

duration: A#rEH logical = BEIZEHFT
ch: @&
ad_integration_point
:A/D BERRME
ad_area_scale: A/D
ERRD R RE
enable es data:
ETHE ES HiE
227

A, BRXA:
<period(ps),

counts>

R[EAF double
A, BRXR:
<tau(s), value>

<ch>

WAE A/D B
<sampling_interva
[>

FKiFElm, B4
ms

<sampling_num>

WENFETFO,
X

RERFE int#
A, BN
<sampling_points,

adc>

<ch>

WIUR A/D BIE

<{enable es data>
WREMH, 2RF
ES fg i 25

, BE AP Ay
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fetchEsProcessData

stopEsAnalysis

conformEsAnalysis

fetchConformEsProce

ssData

fetchConformEsArea

1ProcessData

fetchConformEsArea

2ProcessData

LAB MADE EASY

folder_path: {3
XS

file_name: X##

duration: oY
chl: && 1

ch2: &i& 2
ad_integration_point
:A/D ERRAME
ad_area_scale: A/D
ERRD R EE
energy_window_min
1: BEBEOSNME
energy_window_max
1. BEEEORKE T
energy_window_min
2: gEBEOR/ME 2
energy_window_max
2: RREEORKIE?2
coins_time_window:
HENEEE
avg_times: FFE¥H
iR R AR S BT RE
folder_path: 3 #3
Bz

file_name: X#&

int

array

logical

logical

int

array

int

array

int

array
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ERREL (M) BRAE

SCAYEEN ES
TR

SCANERR S
BEI Areal &
R
SCANERR &
BEIL Area2 4

sz

IRE R int #1
, AN <adc,

counts>

E'i?
Exl

<chl>

NRR A/D BE
<ch2>

MR A/D BE
<energy_window_

min1>

<energy_window_

max1>

<energy_window_

min2>

<energy_window_

max2>
HEEENEWES
E: 0-16384

RERFE int#
, BN
<tdiff(ps), counts>

E'i?

REBIF int #
48, %A <adc,

counts>
RO R int 1
8, XA <adc,

counts>
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LAB MADE EASY

ERREL (M) BRAE

stopConformEsAnaly = - logical {FLEFFEEGE
sis T
fetchT2Data timeout_ms: BETET  int SEI 2 T2 RERSE int
8 (A ms) array s M, #N:
<channel,
timestamp (ps) >
fetchT3Data timeout_ms: BETET  int SER A T3 RE R int %
8 (A ms) array s M, #N:
{index, chl, ch2,
tdiff (ps)>
fetchTotData timeout_ms: #BEFET  int SERFEEL TOT R ERT int 3
B (241: ms) array Jok 5 A4 H, #A .
<channel,
tot (ps)>
fetchEsData timeout_ms: BETET  int SEAFEREC BS fiE iR [ERSF int 3
B8 (841: ms) array B A, AN
{channel, area>
fetchFlimLocData timeout_ms: #@EE  int SERP U FLIM R int 2
B (241: ms) array EAREAEE A, A
{frame_timestamp (
ps), line timestam
p(ps), pixel_index
, tdiff(ps)>
fetchFlimNonLocData = timeout_ms: #BEE  int SERFEIFLIM R [ERSF int 2L
B (241: ms) array eEhit % A, A
I {timestamp (ps)
start_chan,
stop_chan,
tdiff (ps)>
waitDataReady timeout_ms logical ~ PAREUE BT BRI BTAT,
ek A LASE T A XA
APT, WHIREHE RE
AR SER (b
AR A7 5k B 45
i) D
clearAnalysisData - logical ETEIEST
ZEF

94.12 FEEIN
1) APIERRIES:
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LAB MADE EASY BEBRH (M) BIRAE
® BHEEIH Python APl #EOX44 (chronos_inst.py) # M2 255 matlab
TBRM python FERT;
® E&EH1T setup_chronos_inst.m, iR&E python ZEBF;
B BER matlab lRAH python AR ITE BN, HRIEE HFIEH
matlab ITEHY Python kA, B I Python APl #0374 Python3.8.10+LL
LA,

2) RAHL:

EX =] 5 83

SUCCESS 0 RE M
INVALID 1 BEEENREEAREE
FAIL 2 REKXW
3) &ERS:
® B APIERERELELEN;
® NIEXRENMIESITRIERRLSH,;
o FBXRBFEXRENMOIT, BIUFHEA stop API;
® ZEWUEM onCleanup 7%, BIRIAIREEERE XA (MRIFAEEXE, B

RBITUREESHEENER)

Rf: cleanUpObj = onCleanup(@() tdc.disconnect();

4) FRAFF

Y3 Matlab2019b & LA fRA

9.4.13 RHIRHE

R R A ARD R BIIN T

% chronos_tdc_example.m
% Chronoslinst Matlab 18 7=/l

function chronos_tdc_example()
%% EEINE

clear; clc; close all;

fprintf('Chronosinst Matlab Example\n");
fprintf(’ \n\n');
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LAB MADE EASY EHEARLE ()

%% 1. BITIZHIRE
fprintf('1. Running diagnostics...\n');
Chronoslinst.runDiagnostics();

%% 2. #19af TDC
fprintf("\n2. Initializing TDC...\n");

% BLEXMHERE (BIRBIRERER)

currentDir = fileparts(mfilename('fullpath'));

configPath = fullfile(currentDir, '..", '..", 'config’, 'apiconfig.ini');
dllPath = fullfile(currentDir, '..", '..");

baseDir="; % If empty string, default to dll folder

% MBREXHREFE

if ~exist(configPath, 'file")
fprintf('warning: Config file not found: %s\n', configPath);
fprintf('Please update the configPath variable with correct path\n');
configPath = input('Enter config file path: ', 's');

end

% 1% DLL X EEFHE

if ~exist(dllPath, 'file")
fprintf('warning: CINST dll file not found: %s\n', dllPath);
fprintf('Please update the dllPath variable with correct path\n');
dllPath = input('Enter CINST dll file path: ', 's');

end

try
% Bl TDC L4l
tdc = Chronosinst(configPath, dllPath);

% SEM cleanup: HRSCEIME X
cleanUpObj = onCleanup(@() tdc.disconnect());

fprintf('TDC initialized successfully!\n');
catch ME
fprintf('Failed to initialize TDC: %s\n', ME.message);

fprintf('Please check:\n');

fprintf('2. Python is installed and accessible\n");

fprintf('3. chronos_inst.py is in matlab script directory\n');
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LAB MADE EASY BEOARHR (M) BIRAE

fprintf('4. Config file path and dll file path is correct\n');
fprintf('"\nTip: Run setup_chronos_inst() for automatic setup\n');
return;

end

%% 3. FRBURETIFE
fprintf("\n3. Getting device list...\n");

try
devices = tdc.getDevices();
if isempty(devices)
fprintf('No devices found\n");
else
fprintf('Found %d device(s):\n', length(devices));
fori=1:length(devices)
fprintf(' Device %d: Type=%d, Name="%s"\n", ...
i, devices(i).type, devices(i).name);
end
end
catch ME
fprintf('Failed to get devices: %s\n', ME.message);
end

%% 4. EERE (NEBREHE)
if exist('devices', 'var') && ~isempty(devices)
fprintf('\n4. Connecting to device...\n");
try
% EEE—MRE
deviceType = devices(1).type;
success = tdc.connect(deviceType);
if success
fprintf('Connected to device successfully!\n');
%% 5. REMRK ID
fprintf('\n5. Getting board ID...\n");
boardld = tdc.getBoardld();
fprintf('Board ID: %d\n', boardld);

%% 6. K& BREERE

fprintf("\né. Device self-check operations...\n");
result = tdc.selfCheck();

if result

fprintf('Process self-check successful\n');

232



Chronos
LAB MADE EASY BEOARHR (M) BIRAE

else
fprintf('Process self-check falied\n');

end

%% 7. BB ERIERE
fprintf('\n8. Channel configuration operations...\n');
% 1% & DAC
channel =0;
value = 100;
fprintf('Setting DAC channel %d to %.2fmV...\n', channel, value);
result = tdc.setDAC(channel, value);
if result

fprintf('DAC set successfully: %.2fmV\n', value);
else

fprintf('DAC set failed\n');

%% 8. =B BEBRIER

fprintf("\n9. Global configuration control...\n");

% REHRIER
fprintf('Setting clock source type
to %d...\n',int32(ClockSource.INTERNAL_CLOCK));
result = tdc.setTdcClockSource(ClockSource.INTERNAL _CLOCK);
if result
fprintf('Clock source type set successfully\n'");
else

fprintf('Clock source type set failed\n');

%% 9. REEXEIEIREURA
fprintf("\n10. Get device info...\n");

result = tdc.getChannelNum();
fprintf('Get channel num = %d\n', result);

%% 10. MZE BB

fprintf("\n11. Network configuration control...\n");
result = tdc.setlPs("10.0.0.5", "10.0.0.10");

result = tdc.getlPs();
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LAB MADE EASY R (M) BIRASE
fprintf('Get local ip = %s\n', result.local_ip);
fprintf('Get device ip = %s\n', result.device_ip);

%% 11. RE=HIRP
fprintf('\n12. Data acquisition control..\n");
% WEBH 16 FHHISEFE

tdc.setAcgDataFormat(ACQDataFormat.ACQ_DATAFORMAT_HEX);

% BRXE
fprintf('Starting acquisition...\n');
tdc.setTestMode(TestMode.RAW);
result = tdc.acgRawData(DataMode.TIMESTAMP, 10, "raw", "matlab-test");
if result
fprintf('Acquisition started\n');
else
fprintf('Failed to start acquisition\n');
end
% FEF—T
pause(10);
% 1= IEXRE&E
fprintf('Stopping acquisition...\n');
result = tdc.stopAcq();

%% 12. HHRDHTERIERD
fprintf("\n13. Data analysis control...\n');

% BEDNT
tdc.setDataMode(DataMode.TIMESTAMP);
tdc.setTestMode(TestMode.TRIGGER_10K);
result = tdc.outputSingleCPS(10, "', "");
if result

fprintf('Output single cps data successful\n');
else

fprintf('Failed to output single cps data\n');

end

% ERFoHTEE
pause(10);

% {234

234



Chronos
LAB MADE EASY R (M) BIRASE

result = tdc.stopSingleCPSRecording();

%% 14. EEERIETH
fprintf("\n14. Resetn control...\n');
result = tdc.tdcResetn();
if result
fprintf('TDC resetn successful\n");
else
fprintf('Failed to process TDC resetn\n');

end

else
fprintf('Failed to connect to device\n');
end
catch ME
fprintf('"Error during device operations: %s\n', ME.message);
end
else
fprintf("\nNo devices available for connection test\n');
end

end

9.5 LabVIEW API

9.5.1 iR

Chronosinst E—1MHATERENERE (Lhil: TDC BB F RiessiLE)
BRIEQ LabVIEW 3326, RIS EEE. BE. SEBXENSTEINEE,

XM AEZET Chronosinst LabVIEW Class BIEZEIhaef{E A /5%, o] A
FTHEEFZIMEENNARE.

9.5.2 KEHER

B8 Chronosinst LabVIEW $3&£2181d Nexuslab RS 4%, MIREHT
REZRE, BHRERMZRE Nexuslab RS .

® 5 Nexuslab fRSS, MRERB—BBMIRE, HFEEIA IP Fix ORI ;

MRARBNIRE, BHRMNETH, EREXMPIEEFEN IP Min
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LAB MADE EASY ERREL (M) BRAE

0

o ENEIMTIMBEBXHIBEBR, MEEBREWAE, BRR
Config/apiconfig.ini 5@ IEFA K Nexuslab BRSS;

® R Lib/nexusapiXX.dll X F&E, B 327/64 A1 DLL XX, X¥
RI4%5 B8 LabVIEW AR A;

® MAERBIEE Examples BR T, BEFHAEE;

® I35 LabVIEW2010 RUABHRA,

9.5.3 B FIHEER

FRER

® config path BEXH T LAREXIRE, BOUUZBENEE., WREEXE
2, BEF basedir isENEMBRE;

® basedir JLMEEEM BRER, HMEXEBERHTUEFXPMEMEE.

[VIEX]
VI &R Input B Output % H Ih gedtER &
ciCreate config path: B&X 4  Chronosinstout:  #A4k <base path>
Bz Chronosinst St Chronosinst B ep5) 5 4 51 Ti2
base path: EMER®E erorout: @iz P RER
7 k] <config path>
errorin: $EiREIA B ATEE SFT T2
Config/apiconfig.ini
X4
ciDestroy Chronoslinstin: error out: $&1% HE
Chronosinst &4l Lkl Chronoslinst 3¢

Bl

errorin: @A

9.5.4 REBFEE

ARSI
® SCIEMA ciGetDevices SREBUKBE OV XRE, BHTIEE;
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LAB MADE EASY
o RFIRER, LIMTERRE;

ERREL (M) BRAE

o IRELERE, FABIRMERE, BaMMIEEE,
(EEEORREN]
EX =l W88
Cl_USB3_DEV 1 Usb3.0 #[0
Cl_UDP_DEV 2 FIEMR O
Cl_UDP_W DEV 3 FIRAO
[VIEX]
VI &R Input A Output % H IheEHR = s
ciGetDevices = Chronosinstin: Chronoslnst out; RERHBIoHEY
Chronoslnst SZ4l Chronosinst SZ4l WEEOE
errorin: @A device num:ig&
device list:18 &7l
x£ (REBEOEH
)
device types:i& &
EORBHA
device names:i&
EEROBWHAE
error out; iR
£
ciConnect Chronoslinst in: Chronoslinst out: ERIRE <ret>
Chronosinst s£41 ChronosInst 241 RS
device type: &&EEORE  ret: BIEKE 0-- W
& error out: $5IRH - KW
errorin: $REIA £
ciDisconnect Chronoslinstin: Chronoslinst out: W IR &R

Chronoslinst L4

errorin: i@ A

Chronosinst S
ret: BB

error out; iR

H
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LAB MADE EASY R (M) BIRASE

REFEAR, JUAEHTEREERERE, RESEEN2BRENVIRIINME.
iﬁ%gjf\ﬁ)—é, E selfcheck E%T%\EEEEKTZEUSU%I —J-U\KEEKL\ /L.;\o

[VIEX]
VI ZFR Input A

ciSelfCheck = Chronoslinstin:

Chronosinst S£431

errorin: iR

0.5.6 BERE

ARSI

o REEMAR, FEIZEE

Output &t TheER &

Chronoslinst out: ®EB

Chronoslinst S
ret: #R/ERSH

error out: 1R

H

EHTHRE, KB ENRERE (o AEIREE

Ef GUI B EITIREIRERIE) ;
® ZEFEEARTIXRE DAC, Termination. Hysteresis 1 A/D Integration Point

B;

NE DB S Termination EMS#EE (Venus Ultra &) ;
A/D Integration Point &, XX A/D@EBEN (RENFTEEE) .

[FEFTERE X ]
EX
TERM_50

TERM_1M

[RIGEBEREEN]

HTS_30_MV

HTS_40_MV

=] 588

0 PE#L 50 Ohm (BRIME)
1 fE#T 1M Ohm

=] 588

0 RFHEBE 30mV (BINME)
1 IR E 40mV
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HTS_70_MV

HTS_ 1_MV

RISING_EDGE

FALLING_EDGE

PMIDDLE
NMIDDLE
[VIEX]

VI &R
ciSetDAC

ciSetTermination

ciSetHysteresis

ciSetinterDelay

LAB MADE EASY

2

ENSRE (M) BRAE
R E 70mV

IREEBE TmV

Input A
Chronoslnstin:
Chronosinst s£41
channel: Bi&S
dac: DAC IR B1E

errorin: i@

Chronoslnstin:

Chronosinst S
channel: BES

termination type:
PR ERE

errorin: @A

Chronosinstin:

Chronosinst s£41
channel: Bi&S
hysteresis type: &
mBEXRRE

errorin: i@ A

Chronoslnstin:

Chronosinst S
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Output &

Chronoslnst
out:
Chronosinst 52
7l

ret: BB

error out: i

B

Chronoslinst
out:
Chronosinst ¢
7l

ret: #IERSH

error out: 1%

Lo

Chronoslnst
out:
Chronosinst 52
7l

ret: #BIERSHB

error out: g2

B

Chronoslinst

out:

1 8A

bt is}

R

Eig

A g
TheeHR &
REBEN DACETEHE:
DACE -2000mMV ~

2000mV
REBEN  FRTEEE
R E REREEX
(0-1)

WEBEN  FAETEMNR
RFHEEX  HEELRE
BiE EX (0-3)
R EEER  0~1000000ps
B FE IR 1B
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ciSetDeadTime

ciSetEdgeType

ciSetADIntegrationPoint

ciEnableChannel

ciDisableChannel

LAB MADE EASY

channel: #BES
inter delay: B EIZE
RiE

errorin: @A

Chronosinstin:

Chronoslnst SZ4l
channel: BE&S
dead time: ZLAta

errorin: @A

Chronoslnstin:

Chronosinst S

channel: #BES
edge type: 835fit
RER

errorin: @A

Chronosinstin:

Chronosinst SZ4l
channel: @BE&ES

A/D integration
point: A/D A5 ¥

errorin: i@ A

Chronoslnstin:

Chronosinst S
channel: @iES

errorin: i@ A

Chronosinstin:

Chronosinst SZ4l
channel: @BE&S

errorin: @A

240

Chronoslinst 5C
4l

ret: BIERKG
error out: 1R
Lkl
Chronoslnst
out:
Chronosinst 52
l

ret: BB
error out: f5i%

Lo

Chronoslinst
out:
Chronoslinst 5C
4l

ret: BRIERSEH

error out: 1%

Lo

Chronoslnst
out:
Chronosinst 52
l

ret: BB
error out: f5i%
Lkl
Chronoslinst
out:
Chronoslinst 5C
1l

ret: BIERKG

error out: 1%

Lo

Chronoslnst
out:
Chronosinst 52
4l

ret: BIERKG

ERREL (M) BRAE

REBES
B8]

REA/DE
MRDE

2~130000ps
¥ 0 B E 89318
BRE KR E
X (0-3)
SBE:
0~65535
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ciEnableAllChannels

ciDisableAllChannels

ciGetDAC

ciGetHysteresis

ciGetinterDelay

LAB MADE EASY

Chronoslnstin:

Chronosinst S

errorin: i@ A

Chronosinstin:

Chronoslnst SZ4l

errorin: @A

Chronoslnstin:

Chronosinst 4
channel: BES

errorin: i@ A

Chronoslnstin:

Chronosinst S
channel: @iES

errorin: i@ A

Chronoslnstin:

Chronosinst S

channel: @iES

241

error out: &=
B
Chronoslinst
out:
Chronosinst 52
£l

ret: BIERSEH
error out: 1%

Lo

Chronoslnst
out:
Chronosinst 52
7l

ret: BRIERSEH
error out: f5i%
Lkl
Chronoslinst
out:
Chronosinst ¢
1l

ret: BB
dac: DACIR&
E

error out: f5i%
Lkl
Chronoslinst
out:
Chronosinst ¢
1l

ret: BB
hysteresis
type: RiFBE
XHE

error out: f&Hi%

Lo

Chronoslinst
out:

Chronoslinst 3¢

ERREL (M) BRAE

REFBE
BfERE

REMAEE

R b

REUEE
DAC &

FRERBY (B S
R{E
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ciGetDeadTime

ciGetEdgeType

ciGetADIntegrationPoint

cilsChannelEnabled

LAB MADE EASY

errorin: i@ A

Chronosinstin:

Chronoslnst SZ4l
channel: BE&S

errorin: @A

Chronosinstin:

Chronoslinst S
channel: BE&S

errorin: @A

Chronosinstin:

Chronoslnst SZ4l
channel: BE&S

errorin: @A

Chronosinstin:

Chronoslinst S
channel: BE&S

errorin: @A

Bl

ret: /BN
inter delay: &
B FER1E
error out: f&I%
Ll
Chronosinst
out:
Chronosinst ¢
Bl

ret: /BN
deadtime: %t
B i

error out: f&I%

Lo

Chronoslnst
out:
Chronosinst 52
1l

ret: BB
edge type: i
BRRA R
error out: 1R

Lo

Chronoslnst
out:
Chronosinst 52
7l

ret: BB
A/D integration
point: A/D 24
mE

error out: 1R
Lkl
Chronoslnst
out:

Chronoslinst 52
il
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IREVEESE
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9.5.7 =REkE&

ARSI

LAB MADE EASY

ERREL (M) BRAE

ret: f?ﬁﬂz'{j{/u\

is channel

enabled: &i&

EEERTS

error out: 2

B

o NHRAXBFERTMHEMNIN, ERFERRA RAW I,
EFNHITRE, BNRK (—&E 20s £5H)

e i TDC IR, ’RES
o XFEMNFENFLEEREMBERE, BHRK (—RE10sER) , 18

BRAIE;

® RKIDREXZATZREHKNTR,

[TDC B Ep3RREE E X ]

X
INTERNAL_CLOCK
EXTERNAL_CLOCK_25MHZ

EXTERNAL_CLOCK_10MHZ

[#IEENENX]

EX
DATA_MODE_TIMESTAMP
DATA_MODE_TIME ZONE
DATA_MODE_AD
DATA_MODE_AREA
DATA_MODE_REF_COINS
DATA_MODE_GLOBAL_COINS
DATA_MODE_TOT

DATA_MODE_AREA_COINS

(=]

=]

243

AT XA FARE.

i 88
P BT B
SMERETER (25MHz)
SMERETER(T0MHZ)

Ll

By BT

B XER

A/D 1R
HRNEER
SE/FEER
LR/FEEL

=07 (8 2R

B2 BREARE
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DATA_MODE_DUAL_TIMESTAMP 8 OB AR
DATA_MODE_PERIOD 9 BENEER
DATA_MODE_SINGLE COINS 11 BREEESR
DATA_MODE_GLOBAL COINS TIMESTAMP 12 2BHFE (FHIEE) B
DATA_MODE_SINGLE TIMESTAMP 13 B EBEL
DATA_MODE_GLOBAL_COINS2 14 ERFTERA 2

[ AEE X ]

EX B L)

TEST_MODE_RAW 0 RAW [RIAEIEE T
TEST_MODE_ALL 0 1 £ 018
TEST_MODE_ALL_1 2 21
TEST_MODE_TOGGLE 3 ek
TEST_MODE_INCREASE 4 i
TEST_MODE_DECREASE 5 BRE
TEST _MODE_INTERNAL_TRIGGER 6 MERAR AR

[BIREHRREEN]

EX =] 88
TEST_DATA_BANDWIDTH_100M 0 100M # %8
TEST_DATA_BANDWIDTH_1000M 1 1000M #%5
TEST_DATA_BANDWIDTH_3000M 2 3000M # %
TEST_DATA_BANDWIDTH_6400M 3 6400M 58

[A/D BRRDEREEEE X ]

EX =] Wi 88
AREA SCALE 1 0 115
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LAB MADE EASY

AREA SCALE_1 2
AREA SCALE_1 4
AREA_SCALE_1 8
AREA_SCALE_1_16
AREA_SCALE_1 32
AREA_SCALE_1 64

AREA SCALE_1_128

[VIEX]

VI ZFR Input WA

ciSetTdcClockSource Chronoslnstin:

Chronosinst SZ4l
TDC clock source:
TDC BgpsRiEE8

errorin: $iZEA

ciSetDataMode Chronoslnstin:

Chronosinst SZ4l
data mode: #iE
(SR it

errorin: fEIREA

ciSetTestMode Chronoslinstin:

Chronosinst SZ4l

test mode: it
By

errorin: RN

ciSetTestDataBandwidth =~ Chronosinstin:

1

Output & i

Chronoslnst
out:
Chronosinst 52
4l

ret: RS
it

error out: &
R
Chronoslnst
out:
Chronosinst 52
7l

ret: BIERS
it

error out:
R
Chronoslinst
out:
Chronoslinst 52
4l

ret: BIERS
it

error out:
R
Chronoslinst
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ERREL (M) BRAE

Thees

Py
& & TDC
iLEES
g

REHR
5

RENE
BRI

RENE

1/2 1%
1/4 15

1/8 1%

1/16 &
1/32 1%
1/64 &

1/128 1%

gz

ERETER TDC B
MRREN

¥ BIER Data
Mode EX

¥ TestMode EX.

#R



[ hronos

ciSetBoardld

ciSetCoinsTimewWindow

ciSetADAreaScale

CciTdcResetn

LAB MADE EASY

Chronosinst SZ4l

test data
bandwidth: Uiz
M LR

errorin: @A

Chronoslinstin:

Chronosinst S
board id: #&+ ID

errorin: $EiZEA

Chronoslinstin:

Chronosinst S

coins time
window: &Y
B&EE

errorin: $EIREA

Chronoslnstin:

Chronosinst SZ4l
A/D area scale:
A/D ERRGE L E

errorin: $EIREA

Chronoslinstin:

Chronosinst SZ4l

errorin: $iZEA

out:
Chronosinst 52
l

ret: BIERS
it

error out: &
R
Chronoslinst
out:
Chronosinst 52
7l

ret: BIERS
i)

error out: &
R
Chronoslinst
out:
Chronosinst 52
7l

ret: RIERS
i)

error out: &
R
Chronoslnst
out:
Chronosinst 52
l

ret: BIERS
it

error out: &
R
Chronoslinst
out:
Chronosinst 52
l

ret: BIERS
it

error out: &
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ERREL (M) BRAE

HIRTE

REMIR
+®1ID

NU S AR

BEFS
aEE

TDC 11

TestDataBandwidth

EX

BE: 0~255

SBE:
0~16000000ps

£, ADAreaScale

%<

o
rE



[ hronos

LAB MADE EASY R (M) BIRASE
R
ciSystemResetn Chronoslnstin: Chronosinst RAEN FHREMNE, FTEE
Chronoslinst L4 out: RF—RIEEERE
errorin: g A Chronosinst 5t
7l
ret: RIERS
65
error out: &
R
ciGetDataMode Chronoslnst in: Chronosinst REVHE
Chronoslinst L4 out: B

Chronoslinst 52
il

ret: BB
i)

errorin: $EIREA

data mode:
Gy it
error out: &
R
ciGetTestMode Chronoslnstin: Chronosinst FREUI
Chronoslinst L4 out: B
Chronosinst 52
4l
ret: RS
i

errorin: $EIREA

test mode:

AR

error out: &

R
ciGetTestDataBandwidth = Chronosinstin: Chronosinst FREUI

Chronosinst £l out: IR

Chronosinst 52
4l
ret: RS
i

errorin: $EIREA

test data
bandwidth:
ML E R 2
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~hronos

ciGetBoardld

ciGetCoinsTimeWindow

ciGetADAreaScale

LAB MADE EASY

Chronoslinstin:

Chronosinst S

errorin: $iZEA

Chronoslinstin:

Chronosinst S

errorin: EIREA

Chronoslnstin:

Chronosinst SZ4l

errorin: $EiZEA

ESid]

error out: &
- hy
Chronoslinst

out:

Chronoslinst 5&

Bl

board id: #x
+ 1D

error out: &
R
Chronoslnst

out:

Chronoslinst 5&

il
ret: #ERE
i)

coins time

window: &&

MEEE
error out: &
- h
Chronoslnst

out:

REUR&

ERREL (M) BRAE

WREXY, =iRE-1

i)

aEE

FRER A/D
ERFR

Chronosinst 5L #gp Ry

7l

ret: BIERS
it

A/D area
scale: A/D &
AR B
error out: &

REH

Eid)
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~Nronos

LAB MADE EASY

temperature
current_1
current_2
current_3
current_4
current_5
current_6
current_7

current_8

(VIENX]
VI ZR

ciGetChannelNum

Input A

Chronosinstin:

Chronoslnst SZ4l

errorin: i@ A

ciGetDeviceType Chronoslnstin:

Chronoslinst S

errorin: i@ A

ciGetDeviceMode Chronoslnstin:

Chronoslinst S

errorin: @A

ERREL (M) BRAE

int WEZEE
float B 1 B (mA)
float BB 2 8B (mA)
float B 3 B (mA)
float B 4 8B (mA)
float EBEE 5 BB (mA)
float B 6 BB (MA)
float B 7 B (mA)
float i 8 BBl (MmA)
OutputFiH  IhgeR =P
Chronoslinst REUBIER REUREBIEL,
out: 1 ArEEsEBEE
Chronoslinst 2
18]
channel num:
WEBEH
error out: 12
=]
Chronoslnst REUEEZE  0x1: Venus(TDQ)
out: i 0x2: Mercury(£#
Chronoslinst 2 PIFAL)
151
device type: &
BRA
error out: 12
I
Chronoslinst SEEIRE T Ox1: Venus Lite-
out: = 32/Mercury-16

Chronoslinst 52
151

device mode:
=

XEES

error out: f81=

249

0x2: Venus Lite-
24/Mercury-12

0x3: Venus Lite-
16/Mercury-8

0x4: Venus Lite-



[ hronos

LAB MADE EASY

ciGetProductSN Chronosinstin:

Chronoslnst SZ4l

errorin: #EiR@A

ciGetDeviceStatus Chronosinstin:

Chronoslnst SZ4l

errorin: i@ A

ciGetDeviceTemp Chronoslinstin:

Chronoslnst SZ4l

errorin: i@ A

L]

ERERF™
s

Chronoslnst
out:
Chronoslinst 52
Al

ret: BIERSH
product sn: &
BrERFIS
error out: £&1%

i

Chronosinst

s
&
Xa

out:

Chronoslinst 52
Al

ret: BIERSH
device status:
WEIRS

error out: §&i%

e

Chronoslnst
out:
Chronosinst 5C
Al

ret: BIERSH

device temp:

250

R (M) BIRAE
8/Mercury-4

0x5: Venus Ultra-
24

0x6: Venus Ultra-
16

0x7: Venus Ultra-8

0x8: Venus Ultra
Plus-12

0x9: Venus Ultra
Plus-8

OxA: Venus
lited_2ps

0xB: Venus
lite2_1ps

fn ¥



LAB MADE EASY

ERREL (M) BRAE

RERORE
error out: &%
W

ciGetFanSpeed Chronoslinstin: Chronoslnst REUEEN B RPM

Chronosinst L4l out: BER
errorin: FiREA Chronosinst 5t

Al
ret: BIERSH
fan speed: &
BN B R
error out: &%
B

9.5.9 MLEEE

TR

® Al IPHIRE IPFEER—TME;

o EIEAMKEONSABR, BAERECSHKIANKAS,

® ZEIPHNMINKIROGE, BEEREHITRE,;

o B MACHIE, FEESME.

[VIEX]
VI Z R Input A Output it ThREfR -p=s
ciSetIPs Chronosinstin: Chronosinstout: REFIKK IP

Chronosinst S£43l
1G local IP: FIKMA

1P
1G device IP: FIkMi%
1P

errorin: RN

ciSetNetPorts Chronoslinstin:

Chronosinst S£43l

1G local port: FIK

2R ) £ 3
1G device port: FIKK
R EMLLIH A

Chronoslnst 52
18]
ret: ?EE'{IEJX/L,\

error out: $£i2

e

Chronosinstout:  ®EFIKMOKA
ChronoslInst 52 =

4l

ret: BIEREH

error out: $£1%

L5k

251



(Chronos

LAB MADE EASY R (M) BIRASE

ciSetwIPs

ciSetwWNetPorts

ciGetlPs

ciGetNetPorts

errorin: #HIRHA
Chronoslnstin:
Chronosinst SE4l

10G local IP: AIKMA
# 1P

10G device IP: KK
®"EIP

errorin: f#HIRHA
Chronoslinstin:
Chronosinst S£43l

10G local port: A IER
2R ) £ 3

10G device port: Ak
W0 12 75 000 £ 4

errorin: iR A

Chronoslnstin:
Chronoslinst L4
BIREA

errorin:

Chronoslnstin:
Chronosinst S£43l
BIREA

errorin:

Chronoslnst out:

Chronoslinst 3¢
18]
ret: ? 1/E’|X/L4\

error out: £5i=

L]

Chronoslnst out:

Chronoslinst 52
151
ret: /BN

error out: £5i=

i

Chronoslnst out:

Chronoslinst 3¢
18]
ret: ? 1/E’|X/L4\

1G local IP: F3Jk

A3 1P

1G device IP: F
JEMIRE IP
error out: f&i%

e

Chronoslnst out:

Chronoslnst 52
Al

ret: BIERED
1G local port:
T IK 00 A $ 09 25
iwA

1G device port:
FIRMIEER

% 0

error out: f&i%

i
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REAKRWO IP
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REFEMOKO
=

REFIRWO 1P
ik

RERFIE W O i O

=
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[ hronos

LAB MADE EASY R (M) BIRASE
ciGetwNetPorts Chronoslinstin: Chronosinst out:  3RERAIKM O IP
Chronoslinst L4 Chronoslinst 5C i Rl
errorin: iR B

ret: BIERSH
10G local port:
73 JK 00 A 3 0 25
% 0

10G device port:
TR &K

% 0

error out: $£i2

L5k
ciSetWNetPorts Chronoslinstin: Chronosinst out:  FREUAF JKM Dik O
ChronoslInst L4l Chronoslinst sC =
errorin: FEiR@A Bl

ret: BIEREH
10G local port:
T3 IR I A 3 R0 45
iwA

10G device port:
73 IK 1% 25 M) 45
iwA

error out: $£1%

I
ciSetMAC Chronoslinstin: Chronosinst out:  RETFIKM O
Chronoslinst L4 Chronoslinst 5C MAC it

1G device MAC: F3Jk il

M & MAC it ret: BIERE
errorin: FEiREA error out: $i2
kel
CiGetMAC Chronoslnstin: Chronosinst out:  FREXFIKR O
Chronoslinst sC4l Chronoslinst 3¢ MAC itk
errorin: FEIREA Bl

ret: BIERSKE
1G device MAC:

FIEMEE MAC
i bl

error out: $£i2

253



LAB MADE EASY R (M) BIRASE

I
CiSetWMAC Chronoslinstin: Chronosinstout:  REAIKMO
Chronoslinst L4 Chronoslinst 5C MAC ik

10G device MAC: 73k P

Mg MAC ik ret: B{EIRH
errorin: FEIREA error out: $i2
ksl
CiGetWMAC Chronoslnstin: Chronosinst out:  3REXFIKK O
Chronoslinst sZ4l Chronoslinst 3¢ MAC itk
errorin: FEREA Bl

ret: #1ERSH

10G device MAC:
FIEMIEE MAC
Hnk

error out: $£i2

L]

9.5.10 HEXRE

|

-
<

H

[V

HIBRE APIBRE, REBERELR, APIZENRE, EERFECLES
B,

R T SRRV E AT HUENED, o LUZEEURE A TSE B 418

o] LA A stop APl KiBFME F LRI MEIEXERS; WRENEH, XENE
ATE, RESHIEAMA stop API, FIEEIERE;
XFHEZMHIEEERT, TTRBIMEE, ERESENKAXE; BIN =
EHRAMBREE, HEXENERS. 106 (M) RUALSRLE

s, XF BIN ZHBIFIEET,
ZREGIFEERE, BT RELERREEITERSS It XA At A H
AEEO, BREZEESEXRA.

| EX ]

VI R Input & A Outputf&il  ThagfR &
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[ hronos

ciSetAcgDataFormat

ciGetAcgDataFormat

CIACgQRAWData

LAB MADE EASY

Chronoslnstin:
Chronosinst 5&
Al

data format: £
BRERA LR
errorin: $5iR%
A
Chronoslinstin:
Chronoslinst 52
il

errorin: $5iR%)

A

Chronoslnst in:
Chronosinst sC

Al

duration: #i&
FEMK

data mode: #{
BERIRE

file path: #4&E

XHBER

file name: ##z
X

max volume
size (MB): X4
BRI (BDA
N-1, RpE)
force close: 2
B HE LM
RE (BUAR
false-FFN%E
PHIE2EIR
=)

errorin: $i2H

A

255

Chronoslnst out:

Chronoslinst S£43
ret: BB

error out: R4

H

Chronoslinst out:

Chronosinst S£43l

data foramt: #{
ERERER
error out: R4

H

Chronoslinst out:

Chronosinst S£43l
ret: BB

error out: R4

H

ERREL (M) BRAE

REHEX

ERRER

IRERE AR R
SERXE

FHR T
BEXE (&
TR ,
HIRRFE
Server fg

Sl

0-BIN 3
===

1-HEX +7%
HEHE
2-DECODED
EmaEsl

<data
mode>
EELRIER
DataMode
EX
<duration>
RERE: B8
fi-#»

<file path>
AR raw

B3R
<file name>

NI 5 2 4
TEIL T

e i) v
ENINEE

4. bin;
RIVAY il N
UNGE'

4. dat;
AT RE -
ENINEE

4. csv

<max



[ hronos

CiIAcgRAWDataLocal

ciFetchRAWData

ciStopAcq

LAB MADE EASY

Chronoslinstin:
Chronoslinst 52
Ll

duration: #iE
KENK

data mode: #
BELRE
file path: #4&
XHER

file name: #UE
X5

max volume
size (MB): &
BRI (BUA
N-1, RpE)
force close: 2
A& HE L
RE (BOA
false-H=FR7=E
PHIE2EIR
=)

errorin: iR
A
Chronoslinstin:
Chronoslinst 52
il
timeout(ms): #
BYEHiE (EBRfi:
EP)

errorin: $5iR%)

A

Chronosinstin:

256

Chronoslinst out:

Chronosinst S£43l
ret: BB

error out: iR

H

Chronoslinst out:

Chronosinst S£43l
data: U8 =T %K
2|

error out: R4

H

Chronoslinst out:

ERREL (M) BRAE

FHaHTE
BEREH
BRREFESR

SCAY AR
Raw ##
R[E U8 =
A

= IEHIER

volume size

MB>

WERDERN
INFETF O,
NXHEARDE;

L



[ hronos

ciConvertToHex

acqRAWDataToFile

LAB MADE EASY

Chronoslinst 3¢
151
errorin: iR

A

Chronoslinstin:
Chronosinst 52
il

bin file path:
BIN X822
hex file path:
BB HEX X
iz EE

errorin: iR
A

Chronoslnst in:
Chronosinst 52
Al

duration: ##E
KENK
duration delay:
REFEIRET[E)
data mode: #
BELRE

file path: #4&
XHER

file name: HUE
X5

max volume
size(MB): X4
AEXRN (BUA
7 0)

force close: 2
Bi&HE L
RE (BOAR
false)

errorin: iR

A

257

Chronosinst SE4l
ret: BB
error out: fEI=RH
]
Chronoslinst out:
Chronosinst SE4l
ret: BB

error out: iR

H

Chronoslnst out:

Chronoslinst 243
ret: BB

error out: R4

H

ERREL (M) BRAE

A R hexfile
BIN XA  path BARN
HEX XX =, BOAER
B+ 7R3 HI XX
E7E 5T
HREERT

FEHIEF duration

RER delay EiIAZ
Server fg 2 7
SEUE N



LAB MADE EASY R (M) BIRASE

acgRAWDataToLocalFile Chronosinstin:  Chronosinstout:  R&E##EF duration
Chronoslinst st Chronosinst S£ffl  R7FZEIAH  delay AR
B ret: BERAE XM 2%
duration: HIE  errorout: iR
RERK H
duration delay:
KEFEIRETE)
data mode: #
BELRE
file path: #iE
XHBER
file name: #i&
XHE

max volume
size(MB): 344
BRI (BDA
7 0)

force close: 2

L s
#EF (AR
false)

errorin: iR

A

9.5.11 BT

DT APLHERE, ASBEE%E, APIZENRE, FEREFECUHEBEHFE
B,

® ToJLUAMA stop APl X2FMEIEHBIN S TES; WREANFR, 2 EE T
&, Z4=B85EHA stop API, {Z1E5#;

o SRS, FRUTHEXHNED, TJUEERR.

(VIEX]
VI &R Input A Output 1 H IhgestER &t
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[ hronos

ciGetSingleCPS

ciOutputSingleCPS

ciStopSingleCPSRe

cording

ciGetCoinsCPS

ciOutputCoinsCPS

ciStopCoinsCPSRec
ording

LAB MADE EASY

Chronoslnstin:
Chronoslinst S£43
channel: IEEEE

=

=
errorin: $IREA
Chronoslinstin:
Chronosinst SE4i
duration second:
HERERK
folder path: #E
XHER

file name: ##EX
ias

errorin: EiZEA
Chronoslnstin:
Chronoslinst S£43

errorin: FEIREA

Chronoslinstin:
Chronosinst S£43l
channel: ¥gE@E

=

=

errorin: FEI1REA
Chronoslinstin:
Chronosinst S£43l

duration second:
HRREN K
folder path: #4&
XHER

file name: #iEXX
e

errorin: FEI1REA
Chronoslinstin:
Chronosinst S£43l

errorin: EiZEA

Chronoslnst out:

Chronoslinst L4
single cps: ST
error out: IR H
Chronoslnst out:
Chronoslinst L4
ret: BIERSHE

error out: IR H

Chronosinst out:

Chronosinst s£41
ret: BB
error out: iR H
Chronoslinst out:
Chronoslinst SZ41
coins cps: FEIHE

=

=
error out: $#£iR%H
Chronoslnst out:
Chronosinst S
ret: BIERSE

error out: $#£R% H

Chronoslnst out:

Chronosinst S
ret: #R/ERSH

error out: $#£R% H

259

ERREL (M) BRAE

REVE EBIER
SN N R ES

) S
LB REIX
&

IR R SR
BN

RIS EEE
BatEeEE

B PTEEIERN
AR
(G5

BILREE T
BT

<folder path>
LN~

output B

<folder path>
FHINZ

output B&



(Chronos

ciTofAnalysis

ciSetCrossCorrelati

onConfig

ciFetchTofProcessD

ata

LAB MADE EASY

Chronoslnstin:

Chronosinst SE4l
duration second:
RS ITEHS

chl: @& 1 8IBE

coins time
window: &F&EE
BHE

enable T3 data: =2
V) RER €

avg times: 9l
RIER T HIRE
folder path: #4&
XHER

file name: #iEXX
ias

errorin: IRHA
Chronoslnstin:
ChronosInst S241
virtual twin: EE#1
EEEE

bin width: BIN B&E
dcrl: @E 1 1988
T

dcr2: @& 2 ;g
T

errorin: #HIRHA
Chronoslnstin:
ChronosInst S241

errorin: RN

Chronoslnst out:

Chronoslinst L4
ret: BIERSHE

error out: IR H

Chronoslnst out:

Chronosinst S
ret: #R/ERSH

error out: IR H

Chronoslnst out:

Chronosinst S

data:

@A

error out: $#£R%H

260

INt64 HEHL

ERREL (M) BRAE

TOF #3E 477+

REFHIREI XM

® TOF count
TR
Xt

® (Cross
correlatio
n HTEL
B (R
RETEH
KES
#)

o T3HIE

REBBEXEKSH

e

SEBYERER TOF

Process £

<enable T3
data>
WAREM, 2
TrAF

T3 Hodhs 2 3¢
i, =

H GAF P
H

<avg times>

XFO0, BHA
FIRRRE
X, NFET
0, RINRE
R RIES
<folder path>
FHINZ

output B&

1) Process
R
BENSIE
&,

2) REIRBF
Int64 048,
TN E—

A, B



[ hronos

ciStopTofAnalysis

tofAnalysisToFile

CiApplyNCoinsStrat

egies

ciGetNCoinsCPS

LAB MADE EASY

Chronoslnstin:

Chronosinst S£43l

errorin: FEIREA

Chronoslnstin:

Chronosinst SE4
duration: EIESH
RN

duration delay: %
Hr&E IR BY [8)

ch1: BE 1 f@iE

coins time
window: fF&EE
#E

enable T3 data: 2
BB T3 #UR

avg times: 9l
RIEI T HIRE
folder path: #E
XHER

file name: ##EX
as

errorin: EiZEA
Chronoslnstin:
Chronoslinst S£43
ncoins strats: o4
HEA

errorin: RN
Chronoslinstin:
Chronoslinst 243l

strategy_index: 9
rREE 5|

Chronoslnst out:

Chronoslinst S£41
ret: BB
error out: $iREH
Chronoslinst out:
Chronosinst s£4l
ret: BIERSH

error out: IR H

Chronosinst out:
Chronoslinst L4
ret: BIERSHE

error out: $#£R% H

Chronosinst out:

Chronoslinst L4

=g

ncoins cps: I{EXR
BEH) N ERFE U

261

ERREL (M) BRAE

tdiff(ps),
counts
{21k TOF ¥R
T
TOF #4847 H  <duration
REHIT|EIXMH  delay>
® TOFcount ZRA2®
TR <avg times>
X AFO0, BE
¢ (Cross PRI
correlatio . \Fa&F
NI o, AR
#R rmgsst
KETE <folder path>
REE FHKINE
#)
output B
o T3HUE
TENEFE
T AT R EEE
& (BHES
)
REEEREE  (RAEEEDT
NEFSIHEE &EAT
(cps)



[ hronos

ciNCoinsAnalysis

cilsNCoinsAnalysis

Processing

ciFetchNCoinsCPS

ciStopNCoinsAnaly

sis

nCoinsAnalysisToFi

le

LAB MADE EASY

errorin: FEIREA

Chronoslnstin:

Chronosinst sE4i

duration second:

HRREN K

ncoins strats: 24

RE&AE

enable RAW data:
FIER RAW 72

iR

folder path: #4&

XHER

file name: ##EX

G

errorin: §#IREA

Chronoslinstin:

Chronosinst S£43l
BIREA

errorin:

Chronoslnstin:

Chronosinst S£43l

strategy index: R#&
]

errorin:

BIREA
Chronoslnstin:
Chronosinst S£43l

errorin: FEI1REA

Chronoslnstin:

Chronosinst S£43l

duration: #IEFE
NN

duration delay: %

& (cps)
error out: $#£R% H

Chronoslnst out:
Chronosinst S
ret: BIBRSHE

error out: $#£iR%H

Chronoslnst out:
Chronosinst S
ret: #B/ERKE

is analysis
processing: =&
HEDhG

error out: $EIREH
Chronosinst out:
Chronosinst S
data: Int64 HEEL
A

error out: $EIREH
Chronosinst out:
Chronosinst S
ret: BIERSHE

error out: $#£R%H

Chronosinst out:
Chronoslinst S
ret: BIERSE

error out: $#£R% H
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ERREL (M) BRAE

N ERFEHES  RAWHIEX
(RS RER HRX, RfF
) 1£ Server fR
o EpWE R

BEH89 CPS

HUR U
® RAWITiE

rafE

GUES=

BT RAW

Data)

S1E

.
[
PRy

it

NE

=
=

In

75

KAV B
FHEIEE

R

=1k N ERFE
HIR DT

N ERFEHES
r (RS IRER HRX, RfF
n) HREZIX 7 Server g
% 528

o FEOME

RAW #4E32



[ hronos

ciADAnNalysis

ciFetchADRAWData

LAB MADE EASY

HraE R B (8]

ncoins strats: o4

RERA

enable RAW data:

EHICFE RAW I

iR
folder path: #4&
XHEER

file name: #iEXX
e

errorin: FEI1REA

Chronoslnstin:

Chronosinst S£43l

duration second:
RS ITEHS

ch: EEEMNBES
A/D integration
point: A/D EFAFR
oME

sampling
interval(ms): Xt
E)fE BT IE (B4

=0)

sampling number:

XFHE
folder path: #4&
XHEER

file name: #iEXX
e

errorin: FEIREA
Chronoslinstin:
ChronosInst S241
timeout(ms): B
BfE (B =
)

errorin: RN

Chronoslnst out:

Chronoslinst S
ret: #R/ERSH

error out: IR H

Chronoslnst out:

Chronosinst S

data: Int64 HEEL

A

error out: $#£R%H
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ERREL (M) BRAE

BEH89 CPS

G
® RAW IR

REfE

(R

F7T RAW

Data)
A/D EH S
REHIERIX
® RAW Y

6T
SEEYEREX A/D
RAW %47

<ch>

WIHEE A/D
BES
<folder path>
HIAZ

output B&

1) 7ERBEY Y
BN, BFER
BEURE AR
[|l;

2) RERF
Int64 48,
A F—
H, BN

sampling_po



[ hronos

ciStopADAnNalysis

adAnalysisToFile

ciTotAnalysis

LAB MADE EASY

Chronoslnstin:

Chronoslinst S£43

errorin: EiZEA

Chronoslnstin:
Chronosinst SE4l
duration: EIESH
SIS

duration delay: 7
HTEEIR BY 8]

ch: EEENBES
A/D integration
point: A/D EFAFR
nE

sampling
interval(ms): Xt
E)fE BT IE (B4

= Fly

Z™)

sampling number:
XEHE

folder path: #E
XHER

file name: #iEXX
H&

errorin: F#HIREA
Chronoslnstin:
Chronosinst sE4i
duration second:
RO

ch: EENBES
enable TOT data:
BERBA TOT k&
HiR

folder path: #4&
XHER

file name: #iEXX
as

Chronoslnst out:

Chronosinst s£41
ret: BIERSH
error out: $EHREH
Chronoslinst out:
Chronosinst s£41
ret: BIERSH

error out: IR H

Chronosinst out:

Chronosinst S
ret: RIERSH

error out: IR H
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ERREL (M) BRAE

=1k A/D BB
SaXint

A/D BB

REHIRE XM

® RAW LHY
R M

TOT HUR AT FF

RIEFHIREI X4

® TOTcount
DITEIE
X

® TOTBKE
i

ints, adc

<duration

delay>
A28

<ch>

v
N\

S

\EE A/D
BES
<folder path>
HINZ
output B

<{enable TOT
data>

wREM, =
747 TOT ik &
Hlls B,
HE B Ay

B

<folder path>
KINZ
output B



(Chronos

ciFetchTotProcessD

ata

ciStopTotAnalysis

totAnalysisToFile

CiIESAnalysis

LAB MADE EASY

errorin: FEIREA
Chronoslnstin:
Chronoslinst S£43

errorin: 128 A

Chronoslnstin:

Chronoslinst 344

errorin: £I1R#EA

Chronoslnstin:
ChronoslInst 344
duration: #IEDHT
FFELET1E)
duration delay: %
HrEER B ()

ch: EENBES
enable TOT data:
=EEA TOT k&
iR

folder path: #E
XHER

file name: ##EX
G

errorin: f#HiRHA
Chronoslnstin:
ChronoslInst 344
duration second:
RN T LY I8
ch: IHEENBES
A/D integration
point: A/D EFAFR
E

Chronoslnst out:

Chronoslinst L4

data: Int64 HEEL

@A

error out: $E1REH

Chronoslnst out:
ChronoslInst 524

ret: /BN
error out: &=L
Chronosinst out:
ChronoslInst 524
ret: BIERSEB

error out: $EiR%H

Chronoslnst out:
ChronoslInst 524

ret: 1R

error out: EEiREH
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ERREL (M) BRAE

SEEFEREX TOT
Process 1

{=1E TOT iR
I

TOT BRI

REHIREI XY

® TOT count
AITEIR
Xt

ES 8B

REHIRER XM

® Process 7

&R
%

® [ESHEHN
i

1) Process

HI|EDITL
BENSIHE
&,

2) BERF
Int64 %48,

“AHEFE—

A, wAA:
tot(ps),

counts

<duration
delay>
A 2 B
<folder path>
HIAZ

output B

;—:\ﬁ
Sr
mE
it
>
~
O

(&
(mk
i

<enable ES
data>
WREM, =
{45 ES e



[ hronos

CiFetchESProcessD

ata

CiStopESAnalysis

esAnalysisToFile

LAB MADE EASY

A/D area scale:
A/D BERRRDGEL

Bl

enable ES data:
REGIFE ES Hil
folder path: #E
XHER

file name: ##EX
G

BIREA

errorin:
Chronoslnstin:
Chronosinst S£43l

errorin: FEIREA

Chronoslnstin:

Chronoslinst S£43

errorin: FEIREA

Chronoslinstin:

Chronosinst sE4i
duration: #IESH
FELRETE)

duration delay: &
HIFISINNE

ch: EENBES
A/D integration
point: A/D 2R
oE

A/D area scale:
A/D HRR DN

s

enable ES data:
I A ES $iE

Chronosinst out:

Chronosinst S
data: Int64 HEEL
A

error out: $#£R% H

Chronoslnst out:

Chronoslinst L4
ret: BIERSHE

error out: $#£iR%H

Chronoslnst out:
Chronosinst S
ret: #B/ERSH

error out: $#£R% H
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ERREL (M) BRAE

SCAYEREN ES
Process ¥iE

{=1F ES HUES
i

ES IR H
REHIRER XM

® Process 7

MRS
(s

BRI A
ST 1
B

<folder path>
KINZ
output B

1) Process
R
BENSRIHE
1&;

2) RERF
Int64 148,
“hHEFE—
H, BN

adc, counts

<duration
delay>
A 2 B
<ch>

WIHEE A/D
BES
<folder path>
FHINZ
output B&



(Chronos

ciConformESAnalys

is

LAB MADE EASY

folder path: #4&
XHBER

file name: #iEXX
as

errorin: §EI1RBWA

Chronoslnstin:

Chronoslinst S£43

duration second:
HIE DS LS
chl: ®iE 1 1@ E

A/D integration
point: A/D EIRFR
B

A/D area scale:
A/D EFRRRRDHEI
XA

energy window
minl: BEEE &
IME T

energy window
max1: BEEEOK
RIET

energy window
min2: BEEEORK

/ME 2

energy window

il

I

max2: BEEE M
KRIE?2

coins time
window: &F&EE
&HE

avg_times: FE¥E
B R EREHF
BIRE

folder path: #4&
XHEER

Chronoslnst out:

Chronoslinst L4
ret: BIERSHE

error out: $EiR%H
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ERREL (M) BRAE

Conform ES £

BAMHREL

EE)
Count %3
&R
#

® chlArea
Process 7
HrEUE XX
#

® ch2Area
Process 7
HrEUE X
#

<ch1><ch2>

WAIEEARE
B A/DEE

=

=

<folder path>
HIAZ
output B&
<energy

window

min1>

<energy
window

max1>

<energy
window

min2>

<energy
window

max2>

<avg times>

AXF0, BH
FHMARE
n,; NFETF
0, BARE
R RAIER



[ hronos

ciFetchConformESP

rocessData

ciFetchConformESA

realProcessData

ciFetchConformESA

rea2ProcessData

ciStopConformESA

nalysis

conformESAnalysis
ToFile

LAB MADE EASY

file name: ##EX
H&

errorin: RN
Chronoslinstin:
Chronosinst S£43l

errorin: FEIREA

Chronoslnstin:

Chronoslinst S£43

errorin: FEIREA

Chronoslnstin:

Chronoslinst 243

errorin: RN

Chronoslnstin:

Chronoslinst S£43

errorin: RN

Chronoslnstin:

Chronoslinst S£43

duration: #IEHHT

Chronoslnst out:

Chronosinst S

data: Int64 HEEL
A

error out: $#£R% H

Chronoslnst out:

Chronoslinst L4
data: Int64 HEEL
B

error out: IR H

Chronoslnst out:

Chronoslinst L4

data: Int64 HEEL

@A

error out: $#£R% H

Chronoslnst out:

Chronoslinst L4
ret: BIERSHE
error out: IR H

Chronoslnst out:

Chronoslinst L4

ret: BIERSHE
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ERREL (M) BRAE

SCAYFREN
Conform ES
Process 1

SLAYERER
Conform ES
Areal Process
HiE (REBE

=)

SLAYERER
Conform ES
Area2 Process
IR (SEE

=)

=21k Conform
ES #UR

ES HUR DT
REHIRRI M

® Process 7

HrEgHE L

1) Process
R
BENSRIHE
1&;

2) RERF
Int64 £74H,
“hHEFE—
H, BN
tdiff(ps),

counts

1) Process
HI|EDITL
BENSIE
&,

2) RERF
Int64 £748,
M F—
A, BLA:

adc, counts

1) Process
HI|EDITL
BENSIHE
&,

2) RERBF
Int64 £748,
A HEF—
A, BN

adc, counts

<duration

delay>
A28



(Chronos

ciPeriodAnalysis

LAB MADE EASY

FFELEY1E)

duration delay: %
HrEER B ()

ch1: BE 1 @@

A/D integration
point: A/D EFAFR
PEN ]

A/D area scale:
A/D EFRRRR D HEI
energy window
minl: BEEE &
IME T

energy window
max1: BEEEOK
RIET

energy window
min2: BEEEORK

/IME 2

energy window

il

I

max2: BeEE 0

RiE 2

coins time
window: fF&EE
BB

avg_times: FE¥E
HRERAENTFE
BIRE

folder path: #E
XHER

file name: ##EX
G

errorin: RN

Chronoslnstin:

Chronoslinst S£43

duration second:

error out: $#£R% H

Chronoslnst out:

Chronoslinst L4
ret: 1R
269

ERREL (M) BRAE

#

® chlArea
Process 7
R
#

® ch2Area
Process 7
R
%

Period ##E5

MHRELHIRE

X1

<ch1><ch2>

WAIE EARE
B A/DEE

=

=

<folder path>
HKINE
output B&
<avg times>
XFO0, BHA
FIgRRAAE
X, NTFET
0, BHARE
R RIER

<folder path>
HINZ

output B&



[ hronos

CiFetchPeriodRAWD

ata

ciFetchPeriodProce

ssData

ciStopPeriodAnalys

is

periodAnalysisToFil

LAB MADE EASY

IR DT )
ch: IEENBES
sampling
interval(ms): &
8 f% B &) (&AL

D)

sampling number:

REHE
folder path: #E
XHEER

file name: ##EX
as

errorin: RN
Chronoslnstin:
Chronosinst S£43l

timeout(ms): B
BHE (B =
)

errorin: RN

Chronoslnstin:

Chronoslinst S£43l

errorin: RN

Chronoslnstin:

Chronosinst S£43l

errorin: RN

Chronoslnstin:

error out: $#£R% H

Chronosinst out:

Chronosinst S
data: Int64 HEEL
A

error out: IR H

Chronoslnst out:

Chronoslinst L4

data: Int64 HEEL

@A

error out: IR H

Chronoslnst out:

Chronosinst S
ret: R/ERSH

error out: IR H

Chronoslnst out:
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ERREL (M) BRAE

® RAW Y
RS

® Process 7
&R
(s

SCAYFREX

Period RAW %4

i

SEEFERER

Period Process

R

{=1F Period #1
T

Period #i#E>

1) EBEEY
BA, BHEIFK
B#EAEA R
[al;

2) RERF
Int64 #4A,
“hHEFE—
H, BN
index,

period(ps)

1) Process
HI|EDITL
BEHNRITE
&,

2) RERF
Int64 £748,
€
A, BN
period(ps),

counts

<duration



[ hronos

ciStartStopAnalysis

LAB MADE EASY

Chronoslinst S£43

duration: IEST

FFELEY 1)

duration delay: 7
HrE IR BY [8)

ch: EENBES
sampling
interval(ms): X#
BB AT (B
=)

sampling number:
KEHE

folder path: #E
XHER

file name: ##EX
H&

errorin: EiZEA

Chronoslnstin:

Chronosinst S£43l

duration second:
RN T ELEYIE)
start-stop chan
groups: FHa#IE
BB HBT
dual stops chan
groups:

TR |+ 5B 18 53 2H BA
7l

coins time
window: &F&EE
&HE

enable T3 data:
BTG 13 HiE

file path: #uE>t

Bx

file name: #iEXX
H&

errorin: FEIREA

Chronoslinst L4
ret: #1ERSH

error out: IR H

Chronoslnst out:

Chronoslinst S
ret: BIERSHE

error out: $#£R% H
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ERREL (M) BRAE

THRFLHIER  delay>

X HA2®

® RAWIE  folder path>
AR A2

® Process & output B
HrE L
%

Start-stop ¥4 {enable_t3_d

PRSI
S 44 mREH, &
A7 T3 Heds
(] Dual Stops
RAW SEEY S
B E
IR
iVd
®  Start-stop
Process 9
IR <file path>
" NN
output B&

®  Start-stop
Average
Process 9
R
#



[ hronos

ciFetchStartStopDu
alStopsRAWData

ciFetchStartStopPro

cessData

ciFetchStartStopAv

erageProcessData

ciStopStartStopAna
lysis

startStopAnalysisT

oFile

LAB MADE EASY

Chronoslnstin:
Chronoslinst L4l
start chan: FF 8@
SER=

timeout(ms): B
BE (B =
)

errorin: EiZEA

Chronoslnstin:

Chronosinst SE4l
start chan: FFiRiE
SER=

stop chan: & 1b@
SRS

errorin: FEI1REA

Chronoslnstin:

Chronoslinst S£43
start chan: FRiE
PER=

errorin: FEIZEA

Chronoslnstin:

Chronosinst S£43l

errorin: FEIZEA

Chronoslnstin:

Chronoslinst S£43

duration: #IEHHT

Chronoslnst out:

Chronoslinst L4

data: Int64 HEEL

@A

error out: IR H

Chronoslnst out:

Chronoslinst L4
data: Int64 HEEL
B

error out: IR H

Chronoslnst out:

Chronoslinst L4

data: Int64 HEEL

@A

error out: $#£R% H

Chronosinst out:

Chronosinst S
ret: 1R
error out: $#£R% H

Chronoslnst out:

Chronoslinst L4
ret: BIERSHE
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ERREL (M) BRAE

SCAYRR N 1B I8
18 RAW #(iE

SCAIRENFFIA LR
1Fi®3& Process
HE

LB IRERFF IR

1F@J& Average

Process ¥iE

{21k Start-stop
HERDHT

Start-stop ##&
D REEIE
X

1) fERBEYEY
BR, BFIK
BEUEZ R
[@;

2) RERBF
Int64 £728,
s Co
A, BARN:
x_stop_tdiff(
ps),
y_stop_tdiff(
ps)

1) Process
HI|EDITL
BENSRIHE
&,

2) RERF
Int64 £748,
“hHEFE—
A, BN
tdiff(ps),

counts

1) Process
HI|EDITL
BENSIHE
&,

2) RERF
INt64 %144,
—ANE—
A, B8
tdiff(ps),

counts

<duration

delay>
A28



[ hronos

ciFetchT2Data

CiFetchT3Data

CiFetchTotData

LAB MADE EASY

FrELAY )

duration delay: %

HrEER B ()
start-stop chan
groups: FIA%&IE
BB AT
dual stops chan
groups:

TR |+ 5B 8 53 2H BA
5y

coins time
window: fF&EE
BB

enable T3 data:
RBIFE 13 HiE
folder path: #4&
XHER

file name: ##EX
G

errorin: FEREA
Chronoslnstin:
ChronosInst S241
timeout(ms): B
BriE (B =2
)

errorin: $iREA
Chronoslinstin:
ChronosInst S241
timeout(ms): B
BfE (B =
)

errorin: $iREA
Chronoslinstin:
Chronoslinst L4l
timeout(ms): B
BfE (B =
)

errorin: FEIREA

error out: $#£R% H

Chronoslnst out:

Chronosinst S
data: Int64 HEEL

@A

error out: $#£R% H

Chronoslnst out:

Chronosinst S

data: Int64 HEEL

A

error out: $#£R%H

Chronosinst out:

Chronoslinst L4
data: Int64 HEEL
A

error out: IR H
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ERREL (M) BRAE

(] Dual Stops
RAW SCHY
AR

®  Start-stop

Process &

MRS
(s

®  Start-stop

Average

Process &

MRS
(s

SCAYRREN T2 #1

&

SCETRREN T3 £
&

SCEYRREX TOT
BB &R

<folderpath>
LN~

output B=®

iR [ int
e, #al
N:

{channel,

timestamp (ps
)>

iR [8l - int
B, #eal
N:

<index,

chl, ch2, tdif
f(ps)>

BB int
B, #R
N
{channel,

tot (ps)>



ciFetchEsData

ciwaitDataReady

ciClearAnalysisDat

a

LAB MADE EASY

Chronoslnstin:

Chronosinst 24l
timeout(ms): B
BflE (B =
)

errorin: fIREA
Chronoslinstin:
Chronosinst 24l
timeout(ms): B
B8 (ms)

errorin: FEiR@A

Chronoslnstin:

Chronosinst S243)

errorin: RN

9.5.12 FEZEM

1) JRESEL:

Cl_SUCCESS
Cl_FAIL
Cl_TRUE

Cl_FALSE

2) BERS:

® B APIEREIRERELRSH;

Chronoslnst out:

Chronoslnst SZ4l

data: Int64 HEZL

@A

error out: IR H

Chronoslnst out:

Chronoslnst SZ4l
ret: BIERSHE

error out: IR H

Chronoslnst out:

Chronoslnst SZ4l
ret: BIERSHE

error out: IR H

=]

HIEXRENHIFELITRIERRSH;
BREEXREND T, BIWNFoEA stop AP,

9.5.13 &&RHl

BHE% Examples BR TR,
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ERREL (M) BRAE

SCAYIREX ES &
SHIE

WREAR DT

BRONEFL

il
BRAEAI
BIFRW

/KR8 True

/R1E False

iR [ int
HeH, #a
N:

{channel,

area>

BIREURED
BT, TS
XA API,

WIREUIERE
B R TR
(R IBHURE
FRBED

&)



Chronos
LAB MADE EASY FHRE. (M) BRAT

1) «BEE Example

B 10C Gt Cong e
Blo 6t Yw Broject Qpeste Toch Window belp
»@ 8n|

2) e Example

3 10C ES Analysis Bramplei
Ble Edit View Project Operate Jools Window Help
|| [@[n]

3) FFEREES T Example

275



Chronos
LAB MADE EASY R (M) BIRASE

D Area Scale [scae 1 ]
Erergy Window Micl :;’-
Energy Wrdow Maxt 1630
Energy Window Min2 '
ra—

Energy Window Maxz ' [1:35

Coins Time Window {100

[ =

e Name i con rens

9.6 RIAEUIEE XD irS%E (Matlab)

9.6.1 MATLAB [RIREUE S ITSEH A

B AR RN ST MATLAB BIARREL, AP oLURRSNESZE HITZ
KRR, XHEZFRA “Venus_Raw_data_analysis vx.x.x” . B P IZ{TIE R 2L
(MATLAB R AFEE MATLAB 2020a LA E) , SEAXRETNRREE, AERER
=Bt ERE#RE

tein, i EEEAEHENSER:

(1) #REA;

(2) REETT,

(3) WMHER,;

& 9 MATLAB [RIAEURE 74 B A8 0 H 45 3R 157 5

YRS it DTS A B PR XHER

BB/ & HUR global_coins.txt BES 1-BES 2-NEE

Bk EE N E5HE tot.txt BiES-pkEE

ADC N E£#7 adc.txt BES-AD &

BTSN 28R area.txt BES-NE-EE

B E)-BEE TS EE | Area_coins.txt BES 1-BES 2-8t=2 1-
feE 2-BFg =

YOBEIY B EHE | Dual_singles.txt BES-0AXEE -8

276



(Chronos
LAB MADE EASY R (M) BIRASE

B 8) B 25 12 Time_tagger.txt BEES-MNEE
BEEURE Period.txt [E A
HNEHENEBET | Glbt_coins.txt BES 1-BES 2-BES
BHE 1 B9BY 82
BB EEEYE | Sig_singles.txt BES-IiEE
9.6.2 MATLAB S #r I AN ZH BY,

B A iRME MATLAB iR F 5t X B P R ER BRI ER LR HIT T,
BRI LMER SRR, LoASEHT IR R.
PR FEEFENNGE, D52:
(1) ./dat: REBAFER EUNREEEZIN Raw data;
(2) ./function: REFESFER, BF:
(2.1) dat_proc.m: £#%F;
(2.2) dat_type_proc.m: 2B Raw data o MEIET EEEFEEIRER;
(2.3) dat_Raw_proc.m: ¥ Raw data #7592, ZEEIEIEXRHE
1, SFNEH. FEE. ADC, 8LE;
(2.4) write_results.m: ¥2 & RRFE. /results XL,
(2.5) channel _delay _lut.m 1 peak_seek.m: $E£BRHFEHIE, £HE
MBBIEREENTHE;
(3) ./results: B3E./figure F./txt B NXEE, SRRGEEENDHERERX
FEIRE,;
(4) ./docx: B13E MATLAB 7> #ri2 e AR R BRI HL AR X XA

9.6.3 NEFERAFE

BWUAFPEXBUTERERDER:

1) B, FTFF MATLAB 2020a PA_ERRARZR {4

(1)

(2) FIHERRF dat_proc.m, =5 “run” ;

(3) EFEEHHH Raw data X4 (dat L& bin L) ;
(4) BTG, 1E./results XHEZPBRDITER,
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Chronos

LAB MADE EASY BR () BIRAE

9.6.4 iZ{TE

(1) MIAREEIER, $TH "data_proc.m” HIAX, =2F "&17"

dh 4 H Q= <@
s I g RY SiREEv
- - v O848 ¢

= I
B mass O
BT OEAF Goam B
= -0i et

B°45in S BT
<« EHA » E: » 00_project » 01_Pina » 02_Venus » 01_Venus32 » 01_design » 03_script » Matlab » Matlab »
Eeass ® | | %85 - dat_proc.m ® x [ =& - dual singles
B~ | dat_procm | dat_type procm | dat_raw_proc.m | write_results.m 3 T+

®| dat 71 %%clear and close previous process

. 390;_ 2-— clear all;

(::i‘:fn 3— close all;
44— fclose all;
5— cle;
6
7 %%set the path of the matlab package. /
8 %%In the path, there are 4 folders(dat/functien/docx/results)
9— | _main dir = "E:\00_project\01_Pina\02_Venus\0l_Venus32\0l_design\03_script\Matlab\Matlab ; |
10— cdmain dir);
il — fprintf (C ##*kL0G##%: The main path is %s \n', main_dir) ;
12
13 %%load global define parameters
14— ed(’. /function’);
15— load global define:

16 — fprintf C ###L0G++*: The global parameters has been loaded \n');

= E EEN B vsi)\..~ fx t 3
e 1 aw Bmy (SiREr | BE% W B | ga
- - G- -
e L -
= 1§ T » E: v 0D project » 01 Pina » 02_Venus » 01 Yenus32 » 01 design » 03 script » Marlah » WMatlab » o
S ® J SE% - dat_procm ® x A THR €]
5 - dat_proc.an | dal_type_procm | dal_raw_procm ¢ | wite_resulism | + P ™
& 0 da 1 1 —
docx A
= ::““f" 3—  clese all;
- zolose all;
- o
8 %
] main_dir = "E:\00 StiMatisbiatist
10—  cdimain_dir
1n printr(
@
13 cfine parameters
W
5
15— The global i
-
15
13 Wload the data to be analyz
1
BSizE gl
AR MATLAB? SRS A TR, X
f
b L) v
T ST
uTF 8 [Z3 714 718

90 #IESHT MATLAB B A /T

(2) BEHXHFERZEIEE, EREDNE Raw BIEXH, /T "TTH"
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Chronos
LAB MADE EASY BR () BIRAE

4\ Select the data f

X
€ > T™ « 01_Pina » 02 Venus > 01_Venus32 > 01_design > 03 _script > Matlab > Matlab > dat v G & dat SRR »r
\R-  FESTisE =E- 1 0
W EH » & iEREE wm Hih
O=x » [ ad_20250903185355.bin 2025/9/3 18:54 BIN 324 439,581 KB
O ws Y [] area_coins_20250903185500.bin 2025/9/3 18:55 BIN 37f% 70,887 KB
s i [ areas_20250903185406.bin 2025/9/3 18:54 BIN 3Zf 98,310 KB
e [ coins_20250903185434.bin 2025/9/3 18:54 BIN 3z 42,720 KB
e [ dual_time_20250903185513.bin 2025/9/3 18:55 BIN 3 155,007 KB
[ time_20250903185346.bin 2025/9/3 18:53 BIN 3 53,144 KB
s [ tot_20250802185447 bin 2025/9/2 18:54 BIN 3z 81,751 KB
I B ad_20250903185205.dat 2025/9/7 16:56 DAT ¢ 66,248 KB ]
¥ ik B area_20250903185222 dat 2025/9/3 18:52 DAT # 235,170 KB
> %= windows (€ 88 area coins 20250903185304.dat 2025/9/3 18:53 DAT 374 154,633 KB
> e AL (D) & coins_ 20250903185237.dat 2025/9/3 18:52 DAT S 90,776 KB
b IR () B dual_time_20250903185322.dat 2025/9/3 18:53 DAT 37 293,876 KB
i e B time_20250902185154.dat 2025/9/3 18:52 DAT 37 112,930 KB
B tot_20250903185248.dat 2025/9/3 18:52 DAT 3z#t 171,577 KB
STEEENY: | | s ) ~

FTFH(0) BUE

91 EREHHHEY adc Raw #iE X #4

(3) BF=BiTMEIRER, BUERRNERRES,

ca 3
R T s

L) BEss &
BT e BT
g = e

) g v

&
<2 (5§ 5 » £+ 00 project » 01 Pina » 02 Venus » 01 Yenus22 + 01 design » 03 script » Matlah » Matlab » -
i © 4 E88  dat procm Y]
E S dat_proc.m dat_type_proc.m dat_raw_proc.m

E dat clear e 1o ©

docx

0 %= function
@ res

i

@

wirite_resutism < | 4

- edlmain )

ETEF
2
5
3
3
5,
22

@STE0 g
TR MATLAGY ST EE ) (T,

design\03_script\MatlabiNat 13

L CMD_ADDR_TTEMP_LUT 06!
ks CMD_ADDR_TWALK_LUT ar
L CMD” ADDR UDP10G 1P 4

MD_ADDR_UDP10G_MAC 15

|k CMD_ADDR_UDP10G_PORT 6

i cMp ADDR UDP1G P

1 CMD_ADDR_UDP1G_MAC

£l CMD_ADDR UIDP1G_PORT

EE dat

1] dat_hex

i dat_raw

Py 7 EE directory_name

EETAIEEEREEN

EE ERR_CMD_ADDR 0002

B 92 HUESHr MATLAB BiAizfT

(4) BF=BiTMEIRZR, BUERNERRES,

T A/DBIEIE, £-5ABES, EMIN ADCitH#E, STRRITEHEE
|, REREH 20 ns,

279



Chronos
LAB MADE EASY R (M) BIRASE

B ade txt EJ

| Channel—-A ADC Channel-B ADC
13 2212 11 2207
1 31596 15 #21h
5 2201 F 2214

9 2200 7 2208
13 2210 11 2200
1. 21.94 1.5 233
S 2199 3 2209
289 2194 7 2202
13 2203 11 2194
1 2187 15 2204
5 2194 F 2202
=0 2192 7 2196
13 2193 11 2190

93 Y “adc.txt” HERHR

W M =

[ =4

~] o

W b = O

NFEHEEEE, FAABES, HEMIA TOT iH#E, B4 ns,
Bl otet. txt [
1 ﬁhannel TOT (ns)
14.000000 134.781075
8.000000 131.768325
9.000000 131.053650
10.000000 135.608850
6 15.000000 137.929350
.000000 131.168700
.000000 135.746325
.000000 131.014650
.000000 137.344350
.000000 131.918475
11.000000 131.628900
12.000000 131.149200
13000000 131302205
4.000000 135.858450

94 Y “tot.txt” HIEHKR

w b

it

n

=
o a
O W N =

W N = o w o

W

I S

=
n

NTFEREE, F—FNEES, F_FANBETEE, B4R ns, E=5AH
area &, B{uA ADCLSB,
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Chronos

B ares txt @

1 Channel Time tagger (ns) Area (ADC)
2 11.000000 97730237132.774994 6755.000000

3 5.000000
4 7.000000
5 9.000000
6 1.000000
7 3.000000

LAB MADE EASY

97730235812,
97730237151
97730242563.
97730241241.
97730240392.

ERREL (M) BRAE

625000 6913.000000
300003 7244.000000
524994 7078.000000
425003 8309.000000
199997 8956.000000

8 13.000000 97730236531.199997 9688.000000
9 15.000000 97730236695.000000 10120.000000
10 11.000000 97731235517.175003 6742.000000

11 5.000000
12 7.000000
13 9.000000
14 1.000000
15 3.000000

97731234212
97731235551«
97731240963.
97731239641.
97731238784.

625000 6880.000000
300003 7238.000000
524994 7068.000000
425003 8328.000000
399994 8960.000000

16 13.000000 97731234931.199997 9681.000000
17 15.000000 97731235095.000000 10132.000000

95 Y “area.txt” HIRR

NT2EFEREER/HTELE,

FIRBES 2 58

ERl E’]HTIEH%E (T2-T1) ,

B global coims. txt [E
Channel-A Channel-B Delt T (ns)
12.000000 14.000000 15.600000
6.000000 14.000000 54.600000
5.000000 14.000000 78.975000
4.000000 14.000000 482.625000

1

F
£,

S

n

G

N =

= =

RS Y

W?%%ﬁAﬁﬁ,
SHR, FHIAEE

—5AiE

“IREES 2, £=

B{A ns,

5 13.000000 14.000000 813.150000

15.000000 14.000000 967.200000
8 11.000000 14.000000 1404.975000

.000000
.000000
.000000
.000000
.000000

O =N W~

14.
13
14.
14.
14.

000000
000000
000000
000000
000000

1415,
4673.
o157
5533

6l62.

700000
175000
750000
125000
000000

10.000000 14.000000 6721.650000
B 96 i “global coins.txt” #IEME

—SAEES 1, £
2HESHE
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Chronos

8 (T2-T1) , B~ ns,

[ area_coins. txt @
Channel-A Channel-B Area-A(ADC) Area-B(ADC) Delt T (ns)
11.000000 15.000000 &754.000000 10135.000000 431.925000

1

[

[¥%]

S s NG | S

o @

0 I S e

e e e P
gy 0 & W

~J

IS

i

.000000
3.000000
1.000000
9.000000
7.000000
3.000000
1.000000
9.
3
L
9
1.
9
9
ik

000000

.000000
.000000
.000000
.000000
.000000
.000000

15:.
15.
15
155
T
il =
13..
i

T

=W W~

000000
000000
000000
000000
000000
000000
000000
000000
000000

.000000
.000000
.000000
.000000
.000000
3.000000 5.000000 9680.000000 6796.000000 741.975000

LAB MADE EASY

7176
8947.
8327
7033.
F1.76.
8947.
8821
7033.

8947.
8327.
7033.
832
JO33.,
1033

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

ERREL (M) BRAE

10135.000000 448.500000
10135.000000 3683.550000
10135.000000 4544.475000
10135.000000 5839.275000
6754.000000 16.575000
6754.000000 3251.625000
6754.000000 4112.550000
6754.000000 5407.350000
7176.000000 3235.050000
7176.000000 4095.975000
7176.000000 5390.775000
8947.000000 860.925000
8947.000000 2155.725000
8327.000000 1294.800000

97 W "area_coins.txt” HIBKE R

NTRORE BREE, F-IABES, FINBEXRE (0. LA, 1:
), F=FARBEEE, BN s,

B dual_singles. txt

1 Channel Edge Time
080000 0.
.000000
.000000
.000000
.000000
.000000
.000000
.000000

T ST R . |

Oy L7 E
-~ ]l o5 o U

~J

H OKHOKF O M

0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000

tagger (ns)

00 96383350259937.000000
00 96383349397634.328125
00 96383350259535.296875
00 96383349393321.890625
00 86383350259500:203125
00 96383349398301..218750
00 96383350260889.578125
00 96383349396905.015625
10 11.000000 0.000000 96383350260873.968750
11 8.000000 1.000000 96383349399943.125000
12 .12.000000 0.000000 96383350259483.625000
98 & “dual singles.txt” HIEHE

NFREBNEHEHE, BAA ns,
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Chronos

LAB MADE EASY
Bl period txt @

1

o]

- =

Ly

()]

9

. = =
Wk o

=

Period (ns)
998.396466
998.396466
898.394516
8998.39451¢6
998.395003
998.395003
998.394881
998.394881
998.395612
998 .395612
998.395247
998.395247
998.394759

ERREL (M) BRAE

99 I “period.txt” HIERKR R

SFHHEENEBE/FEM
=%0EE 1 NETE®, B4 ns,

B} zlbt_eoins. txt [2)
1 Channel-A Channel-B Timestamp of Channel-A (ns)
2 12.000000 10.000000 816537738594240.000000
3 2.000000 10.000000 816537738594240.000000
4 1.000000 10.000000 816537738594240.000000
5 15.000000 10.000000 816537738594240.000000
6 14.000000 10.000000 816537738594240.000000
7 3.000000 10.000000 816537738594240.000000
3 16.000000 10.000000 816537738594240.000000

2
6.000000
0.000000

209 .
4.000000

i

13

000000

000000

E

10.
10.
10.
10.
101

BE

iR, E—FINE)

000000
000000
000000
000000
000000

51, F2FABES 2, &

816537738594240.000000
816537738594240.000000
816537738594240.000000
816537738594240.000000
816537738594240.000000

14 11.000000 13.000000 816537738594240.000000
15 7.000000 13.000000 816537738594240.000000
16 12.000000 13.000000 816537738594240.000000
17 2.000000 13.000000 816537738594240.000000
18 1.000000 13.000000 816537738594240.000000

100 %" glbt_coins.txt” #IEE

NT RGN EEETE, A8

JEEDES
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Chronos

LAB MADE EASY R (M) BIRASE

= sig singles. tat @

Channel Timestamp (ns)
10.000000 157214941638.041626
11.000000 157214941637.661377
12.000000 157214941636.638580
5.000000 157214941641.911407
8.000000 157214941638.244415
9.000000 157214941638.256104
13.000000 157214941641.923096

5 14.000000 157214541641.7124594

15.000000 157214%41€42.8278381
0.000000 15?214941637.49853ﬂ
.000000 1572145941642.216553
.000000 157214941641.72320¢
.000000 157214941641.143097
.000000 157214942635.430542
.000000 157214942634.906982
.000000 157214942635.509521

TA AAAAAN T ETIAT AN AR, T e A AT Son

101 " sig_singles.txt” ¥R R

e s T = R I A T ]

K H Global Coins ##g, BROIJLERE NMEELRNEENXS, HESH

9 Channel_delay lut

o HEMITEMFR. HPE—FAEE

FENTBEFTERENTRE (ps) .

1 2 3
1 0 15 8946
2 1 15 8819
3 > 15 8650
4 3 15 8488
5 4 15 7081
6 5, 15 2508
7 6 15 1729
8 7 15 2677
9 8 15 1736
10 9 15 7583
11 10 15 6071
12 11 15 7777
13 12 15 872
14 13| 15 7499
15 14 15 1713
16 15 15 0

B 102 Channel delay_lut &,
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Chronos
' LAB MADE EASY BORER () BIRAS

9.7 RinHEE &5 T2% (Python)

5 Matlab S rSZ IR, Python BIZARAE LI T RN,

F1& 10 Raw BIED TS E AL A

X4k ES kel 88
./dat FBFOHTHY Raw R
./docx
./function py BIAEF run_all.py ZITHIAR

matlab_converter.py | R
global_define.py LRFSHMA
dat_type_proc.py BURE BB
dat_raw_proc.py Raw HUE IR HI A
write_results.py FERERNE AN
¥

./results LR

FTF Powershell, =17 python run_all.py B%S;

wiE, BRESIBPEEFSTHEE;

RE, EFBiETHELER, U TEMR,. BHNERS Matlab fIA
—E,
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Chronos
LAB MADE EASY BEBRH (M) BIRAE

A |DLE Shell 3.12.3 = a x

File Edit Shell Debug Options Window Help

Python 3.12.3 (tags/v3.12.3:f6€50f9, Apr 9 2024, 14:05:25) [MSC w.1538 64 bit |
AMDE4) ] on win3z2
Type "help”, "copyright®™, "credits™ or "license ()™ for more information.

RESTART: C:\Users\Administrator‘\Desktop\python\function\run all.py
wwaL oG v : FTEMRIFCI8E R C:\Users\Administrator\Desktop\python
sxaLDGH AV IEENEREEF o ire e &

seaLoGH s s MBI ESSER =BE M

FHESITRL: 270340

HE| s g . 7724

HilwERNE: 7724

HEEM ravilBE0# R : 7724

dat_rawféih: (32, 16, 7724)

saaL oG * . YRS AR 5 7 2R SERY

#**DEBUG***: ERIFIFERH F: C:\Users\Administrator\Desktop\python\results
***WARNING***: HiEFRTF time tagger.txt, BAEIEEE (0) I THFTF 1oo0o.
***WARNING***: BEERTF global coins.cxt, BEAWIEEE (0) FFTF 1ooo,
***WARNING#**: ML ref coins.txt, EAMIEEE (o) 1THFT 1000,
#*aWRRNING#*** : HEIHRTF ade.txt, B FHIBEET RS TH.

**AWRRNING***: BEERTF area.txt, BAAIEEE (o) 1TFHFT 1000,
SHAWARNING***: BEEIRTE tot.oxe, EAAMEEE (o) TFHF 1000
SHAPARNING***: HUZIRTE area coins.cxt, EAHEBEE (o) 1 TFFFT 1000,
***WARNING***: BEIZIFTF dual singles.txt, RAEIEEE (12) ‘M FHT 1000,
saaLOG % FERIEMfE: period.toxt

##*SUCCESS***: WD MINEM : period.cxc (F/r: 2399396 FTH)
**AWARNING**+*: MR olbt coins.txt, EAHEEE (o) DTETF 1000
sxaLOG***: PR ERC EEFTTE | BEE results BR.

=xaLoG*** : PR MIESIEC R |

103 Raw #HE#7 python BIA S #7372
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Chronos
LAB MADE EASY R (M) BIRASE

10. BB B BRI £ R
10.1 W FHN

REEZENAR Venus RRNMHA A REZOER, RERLL Venus T6lite-
T BSNBIEITIFEMGER,

AR, Venuslite &% (A%-T) NEBAH R (THMAERBMRZTEK)
T™ER, BPIBRENETAERNSATE L, NURIERENSRRE.
Venus lite-T Ut {EREK,

HTF Venus XAT FPGA-TDC HEAR, EENMBEBFREEMER, BLAK
SRR ERNHSETAREE, L —aNEEEASRE— M RELKRRES
AP EARmEWNgEAARMET USERENTIRS.

10.2 WEENBENE (RIHMEL)

10.2.1 ¥RfERCE

Channel-X
S
[
B

Pulse generator ‘

B 104 WEENEBENEREE (RERHHRA)

FRFRETEAUSENFIEFEAEBMASS, Venus SH—MRIZF TDC
NP BESE— AN ES . SHENEBESNZESHITUEHE
HETEME, fABER EFE.

NEHREIEETELES, Lﬁﬁ%b‘ikﬂ?ﬁlﬂiﬂzz‘éiﬁm P
ERHENSTRAES, FRNEENEBEVNSENEHRTELE ST, Lol REHE

HITBEANT, DIREUEE BN EZES .,
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(Chronos

LAB MADE EASY R (M) BIRASE

ZBER>

54.000

E 105 SR EENBENBENHELSEARBNHER (AL, LFHE,
CHO/2)

53.000

106 ETEBEXEENBESMESRBARNLER (REftAL, EFHA, CH4/5)

KEXNWEREREAN 25°C,

° ¥5EN£58E (Venus Lite &%8 CHO~CH3) : &Ax% CHO 5 CH2
E’ﬂiﬂlﬂ%ﬁ%%i&ﬂﬂ, HEFENBERSNREEZ (o) HBEEZNA 3.9ps

(RMS), HILEEHHRBEENBERN o/y2~ 2.8 ps (RMS),
o ILEUEEE: XXX CH4 5 CH5 WNELERN TR, EFEH

BZERSIREZ (0) 248 8.1ps(RMS), NN EEEENHEEAN
0/{J2= 5.7 ps (RMS),
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Chronos

FE:

EXILREAE, AEB

DASERRMNERAE)

LAB MADE EASY

M 25

(F:

ERREL (M) BRAE

ERSGFEER.

HFEHESHNEHME. TDCHEBEWIREURESTE FPGA AED
EENE RN S
TERANGEHREARS TN E S PR

NiE2Z, BT

o SREBEFHYENHEE: ~3ps (RMS)
0 ITEEEFHENHEE: ~6ps (RMS)
FE 1 ENFARNEORENNER (REMk, BELER)
& I8 3 | CHO/1 | CH2/3 | CH4/5 | CH6/7 | CH8/9 | CH10/1 | CH12/1 | CH14/15
# 1 3
EFHE | 3.0ps | 3.1ps | 55ps | 5.6ps 5.5ps | 5.3ps 6.1 ps 4.4 ps
al/y2
TB&E | 3.2ps | 3.1ps | 5.8ps | 6.2ps 5.3ps | 5.5ps 6.2 ps 5.1 ps
al/y2
1EShE | 26ps |25ps |[4.2ps | 4.2ps 46ps | 4.5ps 5.0 ps 4.2 ps
y80/42
fathig | 2.5ps | 2.2ps | 4.3ps | 4.5ps 4.1 ps | 4.8 ps 5.1 ps 4.3 ps
y80/42
£ (TR-01-03-010-1Venus REREWWIRE-SEHA) FH 41T, BFT
DBREMTENE—aREEANENNINER, MTEMT.
4.1 CRT Performance Test(Internal Trigger)
4.1.1 CRT Performance Test(Internal Trigger, Rising Edge)
Test Result: PASS
Channel Group CRT(RMS, ps) Mean(ps) Result
CHOM 4.16 -323.79 PASS
CH2/3 4.47 -356.82 PASS
CH4/5 8.42 -49.63 PASS
CH6&/7 7.43 193.81 PASS
107 Venus & &R ERINIR S -SE AR DO ALK LS R(EEHRUN2)

10.2.2 2ps T kg2 )3

B F AT FPGATDC HAR, Venus SR A2 EEE b A TE D 208

289
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Chronos
LAB MADE EASY R (M) BIRASE

Venus lite 4/5-2ps 8FFRITHIRA D, RIXEE 0 - #iE 3/4 A, miLiX 4/5
BB e REIFREE] 2 ps RMS, AT 28B4 R (DA 4 @8R )

48.000

R

BELHSEE(CHI)

108 Venus Lited-2ps $55k i AR @ ERT B Rahlit (HEfkt%, £E: BiEo fiBiE 1, TE:
BiE 2 fniEiE 3)
RKEXNERFZREAN 25 °C,
e CHO~CH3: AXX CHO 5 CH1 WINELREKE, EFSNEER T
HtREZ (o) HEBEEZNN 2.8ps(RMS), HILESEH N EEEEINE
EERN 0/y2=1.98ps(RMS), X CH2 5 CH3 BUNEERXE, EFE
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Chronos
LAB MADE EASY R (M) BIRASE

REEREINREE (o) HEEZAAN 3.3ps(RMS), HILHESHNE
WBEEREERN o/y2 = 2.33 ps (RMS),

10.3 YUBENEENE (IMEPREL)
10.3.1 #REBLE

Vpp=5.0V x16

A s

horss Venus

BESRER

109 W@EHBEENERSE

—. WX EESSH
o SR FESARESRBHENKT, BASHNT:
FEEMER: 0.5MHz
LFBYE: 3ns
BXMEEE: 100ns
1BE: 5V
o ESnfk: BMHESEH—THMEBENSRIN 16 8, 25BN
Venus ZZEHMENMINLEE, Bt L, BXENEENESRESRN
1.25V,
& EARE: KBXRNEANEBENNEBHRBERES 200V, L
WREE FRA,
. BIELEBS5 S
MEHRELRXAEETELER, BILKUAMED LEZE L., BF
i@ _ AR RAT AT 24
([ J
([ J

FEZ ot EROTRENUEE B 8 £ £ 88T LB 4T,
BEON . XEARGEB/HEHE, BITERANBLLE, LS
FFEE e EESHIE,
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(Chronos

LAB MADE EASY R (M) BIRASE

AFEEE D

SR (BoXaEE, BEO0M, £, #HE

110 YUEBE R EZE M AE SN
#R)

Hﬂilﬂl

SMEXE | —meESEx —hessEt

11 BEENBEIIMAGSNEELR (TBEE, BB 8M9, £in, H#AE
x)

RKRMNERZRENRN 25°C,

o SHKENE®E (Venuslite RFAN CHO~CH3, KXNE@EN CHO 5
CH1) : BBZESHUN TEFR, ’“%éﬁﬂ@%ﬂﬁﬂﬂ@ﬁ)&% (o) #9876
pS(RMS) EENRBEECNBERS o/y2~ 5.4 ps (RMS);

o TENEBEE (AXNEWEHN CH8 5 CHI) : WEAESHUTEMR,
FENBERDNNIREEZ (0) A8 9.1 ps(RMS), HEHRBEECHE
EARN o/y2= 6.4 ps(RMS),
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(Chronos
LAB MADE EASY R (M) BIRASE

BERR:

*FRNERMNVEERSHITRAAESHERTEX, YANGSRERER
KB EFBMEER (BDSEESRMANERBR, HREXES) i¥, NEUERE
ME. XTRAAESEX BESVEREZRXEZNFMTE, BESRMR E.

B, MRERESWERKOTHEDRERX, TREVKX, ESRES
MRHTEZTSHE, SEBRIBR, DAERASHEESRESRKESTHE
AHRESBEASNES R, HTFBERIEEGZR, FSRALESIIER
Z, ARBENEBZERANBRESRNTETEHR.

B EFERAME R B A THBERERNTT, A EASEBENATRER—
MBFEREE, FASKENERNMRE. E—RNAT, ARUSEUTHSE
HITENRAREE B ERIRE X,

B, BRAENBEEFREX, LB EERNFEEIRAEE,;

KiE, HE/MEEMREESE—MRE NN BZEFIE;

RE, IMEENEBEBERNERE;

R&, BIUHEIE, KIEXFHERLE,

TR BTEA4SHNEEBEER TDCHNENIRE, REIEIE B8 E R 50
WELZRFREER. BESREABHNRNBSZIMNINLE

TREHT7THAENBSBEMAERCF . NHESE, BARMEALIRUE N E):
BEBEFIENEE: ~6.4ps (RMS)
&

BIENAEE: ~9.3ps (RMS)

o =
o TEEE

—H

&g 12 ENSBANEoRRNHER (SMIRA)

B R CHO/1 CH2/3 | CH4/5 CH6/7 CHs/9 CH10/11 CH12/13 | CH14/15

lapapiz) 5.4 ps 7.4ps | 9.0ps 8.9 ps 6.4 ps 10.3 ps 9.6 ps 9.2 ps

£ {TR-01-03-010-1Venus kB RN IRE-SEHEAR) DN 42T, BFO
DBREMTBENE—8REERNEARNRER, I TEFAR.
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4.2 CRT Performance Test(External Trigger)

4.2.1 CRT Performance Test(External Trigger, Rising Edge)
Test Result: PASS

Channel Group CRT(RMS, ps) Mean(ps) Result
CHO/M 6.47 621.51 PASS
CH2/3 9.08 5743.04 PASS
CH4/5 11.07 198.02 PASS
CHe6/7 9.92 -543.00 PASS

112 Venus 8 & RENIIR S -SEHAPRINBRANIRE R (REREN2)

10.3.2 2ps Tl ki as )

H.

\J%

MF XA T FPGA TDC AR, Venus S'Z%H%TS’\H RBRETHAELHBE L, £
Venus 4lite-2ps RFERITHIRA D, B 0-18E 3 FF i, mitX 4 MEE/
HT@%x}J B&1%% 2 ps RMS, uTzE,AIﬁ

48.000

7 O Fomt R
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mamst @ BEES O FOES FORR

|
|
ol
|
|
|
|
o
|
|
|
|
|
|
|
|
|
il
“
|
|
|
\_

[# 113 Venus Lite4-2ps #%%HEZIKSQLJEHTIETJ%BM”UW (ShEpm%, EE: @8 o f@iE 1, THE:
B8 2 FNidiE 3)

RRXNERRREN 25°C,
e C(HO~CH3: ZAXX CHO 5 CH1 WNELRREE, HFSNEERD
BFREZ (o) BEEARN 6.2ps(RMS), HUILHEESHH S EEENE
EA a/y2=43ps(RMS), ¥ CH2 5 CH3 NS4 Rk, HFS
NEZERSNREE (o) HEEELRN 8.5ps (RMS), HLLES S
BEENBEAN 0/y2=6.0 ps (RMS),

10.4 B EEESEMERN=

LTSN

Gl
Jn
RE
HF

3

B 114 P EERBESEEMXRNEREE

FRESKES #ITEREEEMXNE. ESAEFRERMLES NIEHKT,
BEMFE 10MHz, 55 EFHEREA 3 ns, TEGEEN 3 ns, 5 Stk 50%,
1BE 2V, WAZE Venus RA—PMNUEBED, Venus REX B B 8]
EEREIEIREN 200mV, AEESAELZLEG, B35 IMEDBEEE LER
FUMs, E=, MESTINESEFES iﬁ%ﬂﬁ%ﬁ@%?&o
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LAB MADE EASY R (M) BIRASE

e e

115 BiBEEE MR

il

FRNBEHEESEE. BERs) (ADEV/TDEV/MDEV/HDEV) EH E /R,
ATMXESMENE, BN T R@ESFA S £ 200 MHz B 81 R
(KDT5351MCU-032, #ZO st AEERR) »

........

116 B HEMBMIRE
BT SN, @Y E SRR APLED, EF Matlab/Python/LabVIEW
5, BROULBWENTMESAINEERT BN RR T, FER LT

L]
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10.5 BiBEKENE

LAB MADE EASY R (M) BIRASE

BEBRAER /\ Venus LM _ﬁ
Prersy

117 B BEESKENERA

L3

WA ES S

5K ESKRESBHIENKY, BASHNT:

FEEME: 1MHz

EF/THREE: 3ns

KPR 100 ns (FrFR1E)

BE: 2V

EFEESRE: BZESHAZR Venus N—PNUEEE, FHi8Z@E
BRI LR FEIRE AN 1000 mV, WiRkRA LKRER EFHE
RGBS D

NEHFELRARELLER, BYAIKUANED LEE LU, @I
B, O ERKPRENFHERERDE (ERE) .

=. WHER

MWIXFEG: WRRE 25°C

SHEENEEE (CHO): pkENEFEYE: 100.7ns, kERNE: 13.2

f
&
=
il
e
m
2
T
2
=
5
)é
il
+
&
z

100.1 ns, BKE=ESRN{E: 15.3
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 BREE: Venus Lite-16 - 8 x

61.000

E T9TOTAMIMAGESNELER (ZBEE, BE 4, HBER)

AR BETFRAGSASNES BHSHNBEHMN TDCHEBEHRE,
FZBER TOT (F5hKE) NELERSFEER.

TEAREEAIRSTH TOTVNERHULER (OF: (NMESE, BERH
BELASEPRME N AE) -

o SHEBEFEY TOTRF: ~11 ps (RMS)

o ITEBEWY TOT RE: ~13 ps (RMS)

BERN LRERARRLERY, EPESTHAESESNE S, A,
venus ZAEAREG 5| AN ER /N FZMRE.

W
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LAB MADE EASY BR () BIRAE
&g 13TOT IMEPANESHENELE
BE CHO CH1 CH2 CH3 CH4 CH5 CH6 CH7
a 129ps | 10.45ps | 9.5ps 12 ps 13.2 ps 15.8 ps 13.4 ps 12.8 ps
EE CH8 CH9 CH10 CH11 CH12 CH13 CH14 CH15
o 13.3ps | 14.6ps | 15.8ps | 13.7ps 12 ps 11 ps 12.6 ps 13.8 ps

£ (TR-01-03-010-1 Venus B FERIIRE

WHE—

akE

4.3 TOT Performance Test(External Trigger)

Test Result: PASS

SERA) PN 43T, APULSEIPT
BARNEARURER, MTEAR,

Channel TOT(RMS, ps) Mean(ns) Result
CHO 10.45 99.90 PASS
CH1 10.45 100.06 PASS
CH2 11215 100.10 PASS
CH3 17.67 99.80 PASS
CH4 13.47 100.16 PASS
CH5 14.77 100.27 PASS
CH6 13.99 100.16 PASS
CH7 13.97 100.16 PASS
120 Venus RERERWRE-SEFARDIIMEIEA TOT MiLE

10.6 &I -HMFHEBRINFENE

e [

LTSN

i
do
X
HF
B8

A/D Venus

121 BI-HFRGLIEENE

AU ERES KERKIE Venus RANELESRES FFK ERINEE.
—. WAEESSH

SR BESRESRBHIERE, BEASHUOT:

® JfiK: 5MHz

o EE: -2V~+2V(I&
AREEERE:

I&{E 4V)
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BIESEAZ Venus B9— ADC NEBE (BE1) ;
BZEEN B LR EEIRE N OmV GE: EitIhees, BERB T
&, B HADCIER) ;

® RE ADC Rom# (IKRKE) A 1000,

. HEELES S

MEHRERZAELELES, BIAURKWED HEE LA, AP oE

o _E ARG RATAT

o ELHWN: FRAOMRETH "KI-HFEHEIEENE" NN
M LSS K ;

o BEL&OM: RfF ADC RIGEUR, HTERENBLLESEFEN.

Z'KI)\/JJ =21 E/ml}_‘_jj 25°C,

\ H

PP ———— (Eau)\lEﬁmfi, WA 5 MHz, IERE-2V - +2V, s 1, m
B

KN FERES KERWIE Venus ZAXNBOTEFENXES B RITEE,
—. WABRESSH

ESE: GESRESRBUERT, BEASHOT:

® SFEEME: 1MHz

® _CF/THEESE: 3ns

® fXHMEE: 100ns
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IBE: +2V

AR INEERE EFHE

BESBAZE Venus 9—1 ADC MEEE (BE 1)

Kz BEMN B LR FEIRER 100mV (BFHA)

®E ADC RO =R (1ERKE) A 30,

Z. HIRQES ST

MEFRELEZRELLET, BILKULAMED LEE L., BFRohEs -
AT AT

o TEHWN: R "BIl-HFERHBLEENE" NEEMNLNESEE.
o EHNM: RTF ADC FRIAEURETRARIEE S,

REREN 25°C,

KEE KO R A0 T B TR,

123 EH-HFERITEPVE (WAERKR, SZE 1 MHz, 1BE+2V, BB 1, BEER)

4h, Venus RARHEZIFXN AT EFHNXESUE,
—. WiHBEEESH

E5R: ESRESHEAIKT, BASHUT:

® FEME: 1MHz

® F/TEEBYE: 3ns

® fKBEE: 100ns
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BE: -2V
AR N TR
KESHAZE Venus B— ADC NEBE (BE 1) ;
Bz BEN N B LR FEEIRER -100mV (BFHREoPE) ;
®E ADC Mo =8 (IERKE) A 30,

. HEELES S

MEHRLRZAELELES, BIAKURKWED HEE LA, AP OB
o _E ARG RITAT

o TEEWN: FH "BUl-HFEBILEHUE" NEEWNLNES)

iy

o &SN RfF ADC RIBHUIBEITRANEE S,

WLEHE: HERER 25°C,

KEF M ABKT R T B R,

T :_.l.l,.,qJL,...

B 124 BH-HMFERIKPZVE (MAREOP, M= 1MHz, 18E-2V, B8 1, ARER)
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10.7 gERENE

S RAER /\ A/D Venus | e E
Prerny

125 gEENEREE

LAB MADE EASY R (M) BIRASE

—. WX EESSH
E5R: GESRESRBEERNKY, BERSEHUT:
® HEEMMX: 1MHz
® F/TEEESE: 3ns
BB EE: 100ns
e MEE: 2V
REEESRE:
® BESHAZE Venus BI— ADC NE@IE;
RBiz@ e e REEREN 100V (BFiE) ;
VNEY: L yithvik E b i)
RE ADC RO R (RAIE) A 30,
. HIRGESSN
NERERRELLER, BIAKUANED LEZE LAV, AFo8
o EAARAE AT AT 72047
o HEAMN: FHASMRETH "SENE" IhEeN L8,
& BEENH: REFE BIEREEIBHTRANNEDT.

WEREA 25°C,

KEFWE N TEFR.

b4h, REZFERERERINEE, INEMOTNRSER (EEE) #i7
1 & 128 BRNER, HXNSREFSHRERKRAIIEN, BOFRSHE
BEIFE K. ERY%EMINRE EIE%ZBﬁtﬁﬁéﬁfﬁﬁzﬁﬁiﬁu—%&ﬂﬂ&EPZiE;ﬁﬁtH
( “8F1" ) , BERVNSHIENTBEMESERME,
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LAB MADE EASY R (M) BIRASE

Tz

AcLse

126 BEESNSMAGSNELER (MALERKD, MK 1MHz, IBE+2V, @& 1, H#A4
%)

L4, Venus RFERHEFFXIABKIPESHREENE,
—. WA ESZH
E5R. FESrERBELKT, BESHU0T:

® FEME: 1MHz

® F/TEEBYE: 3ns
® fKHEE: 100ns
o MEE: -2V
RAEESRE:

® BESHMAZE Venus B— ADC NERE;
Bz BEN N B LR FEEIRER -100mV (BFHRoPeLR) ;
WAL R RENER FFR
®E ADC Mo =8 (RaIE) A 30,

. HENESHE

NEHRERREELE (BFEKTPROSEIEEN) &, BIHIKLILKW
BOLEZE UV, HAFPHTELIBLEIE .
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4095.000 1244.000

B 127 REiESMPAESVWELER (BAREKT, MK 1 MHz, 1BE-2V, BB 1, 7
#R)

10.8 £/ E-EEFENE

/\ /\ A/D

55 ktae Thores Venus

A/D
/\_

B 128 2/ NE-EEFENEr~EE

AMERAESRESFSLLEREHTBEBER BESREERENEZ,
—. WA EESH
E5R: ESRESBLIENKT, BASHUT:
® FEME: 1MHz
® [7/TEEE: 3ns
® fKHEE: 100ns
BE: 4V

ESPi5EE: BHESEH—1TFHMEBENDEF/IMRE, 2AHEAN
Venus RZHIR PNNIHEE,

ARRE: BRI ABENNELCREESREN 1000mV, fREHD
BB EAA,

Z. BURLES O
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NMEHRLEZAEETELER, BILKUAMEOD LEZE L. BF
i@ _ A RERAT AT 24 :

o TE#HoHM: FERASHIREDY "NE-fEEEBEFEe" NMeEHTINS
w7,
BL&ONT: XEHRTFEBEFEHE, HTERANBLLE,

BiE 1 581E 3 Vg TEMR,

129 £BNE-EFTENELER (MALERSE, MK 1MHz, 1B8E+4V, BE 15 3,
BARUZEE)

10.9 by (B fe &M=

Venus REMNIEE B RBUBEIERER (FEY /&) JLEE&ER, oh@Edl
SRA-BHITEE (ICR-0OCR) HZ&RKMIEZBENILE BSE, ZNi oTER
B "BESN REPTMN.

—. WA EESH

Mi/RE: BEEHBAGSME, IERXRAE AR EIZE TR LT
#ZE (OCR) ,

E5R: ESRESBLIENKT, BASHUT:

o S=EME: MNMEFSAHE, &F5E 20MHz

® 7/ TEEfE: 3ns
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® fKBEE: 100ns

o MmEE: 2V

ApEEERE:

® NESHMAZE Venus REHEE O

o EE 0WBRENEIREN 8ns E 500ns (3F: BEARE—ME
FATEAE, WEEAUAIRETE) ;

o BZEENNBLLRHMERES 1000 MV, fABGEE N FFHE,

. HEAESHY

NEMRERAELLEG, BEHIKLAKMED LEE UM,

RAHEBIHE (OR) 5EXNERENKXREN RN, INERSIERE

LAY [ A8 A fY IS TR T,

£ 14 REZEES OCR XEZMIRER (ICR A 20 Mcps, ®iE 0)
BiRFLETE, ns 8 20 52 100 200 500
OCR, Mcps 20 20 10.2 10 5 2

B, w7 EEMNMBEE DS A 250 MHz B98P =S, T EEHARE (2
ns) , oJLAWERITEZHKT I EEMBLHES.

10.10 FEEELS FPGAKNMVEEXR

ESstn B

Venusue  §

B 130 REVHFanEE

AW Venus REEABDHRERE THEREREN, HRIBEETIEERMS
b TIEL FESRZENE ., AN ER XA Venus lite-T,
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M 7R T

o REME: ¥ Venus REMETIEERER.

o RERS: BERIEEME, REHBNERE.

o EENRN: FERERER, B LUNKMHEZERHHIERIEE FPGA B
BINRE,

o HFLR: EABDENMBERTEELRSE, UEIYKERES
FPGA #ZINBERIRT RIX K%,

BEENXEANEESHHAEZ (—MEXR) WTHAR,. BEHREN
0.333°C/min, &1 3RE LEFNER 30 28, B—5H BEHELE
D3 ERERWTELR, DURIET R IIEREM.,

60 T T T T T #-.- T T
' \
\
)
50 | r-+ ¥.§ i
\
I
\
40 - + + — .
1

O \
= 1
Q 301 + + ¥+ ]
2 /
S !
2 204+ + .
£ 2044 ¥
~ \ 1

10 ¥+ 4 ]

\ 1
\ 1
o ++ -+ .
s T
\ )
_10 | % |4 1 | I | ] 1
0 100 200 300 400 500 600 700 800 900
Time(min)

131 BEEBEALREEMLIRE
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90 F 7 T T T T T T T

80 |y=1.017x+23.33

70

60

* bvs.a
untitled fit 1

core temperature/C

| | | | |

-10 0 10 20 30 40 50 60
ambient temperature/C

132 MBIRES FPGA IiZia BB EHBANNLZER (Venus lite-T)

&

EENEET, BRES K ETERE, HEBESRHETERE,
10.11 RNERMEEZE (HPALL)

FFEREZWIT Venus RENBNEREENZE, RITEEETFIER
B TR,
Wit AT
® REMEB: ¥ Venus REMETIERHEN;
o ZAME: KRERENABMAER (AMERAEBEENEBMENE
Es) .

mEEHSNE:

o RBERERME RE—TEFRE,
o TFRERNRER, HITHIEXRE,
o MIENH: BY_ELMMRERBHASINBENBZDH, IEREPO

B (&) MomEE (fEZE o 3 FWHM) ;
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LAB MADE EASY FHRE. (M) BRAT

o XN MEZERENEIRZE, EELSE 3-4, LRKBRARERET
NEBEDHSH, HMomERFHE,

12 , . | | |
CHO0-1
CH2-3
CH4-5
f CH6-7 ]
CH8-9
CH10-11
°r CH12-13 _
CH14-15
4]
o
w E - = e | ]
I e p——
e
4 I —
2 I -
0 1 I i | , '
-10 0 10 20 30 40 50 "

Temperature/C
133 BENBERHENREREX RNV X MBEESR

1}

MAERRER, £-10E - 60 EXRERET, RENSHTHRXBEENER
o2 E/NF £0.002 ps/°C; EEEENBRIREE/NTF+0.02 ps/°C,

10.12 RIBEEESSEBHEEREE

HTF&MEREE S TeRItR:E, HEREFERR. FEESELRZRN
MERE DAC FERSHMSENEARDRET, EMNEBENETERLE
T, RNAASEZRE (FESTREE) #TRENABCEENK. X TAE
ERBNBAESKY, EXMEARN, ARNNIMIEFGT, MXERE
B, &Ml EBENEEREE/NT 1 ps/°C. ERRBNABET, PO
UEEBBRREITIRE,
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10.13 RSMERES$P 5 B [E) SR 50

Tde_clk_sourcesinternal Tde_clk_sourcetexstemal

Clk_out

Venus

Reset— sync_out

B 1342 5 Venus RESBE, £ _RIREEMINPIPHTHERNVE (REREL)

EAW 11 EFAR, F—8 Venus REEANEIR, IKE1E & Venus &
%, W EERR, £—8 Venus &% TDC B EC B AR EED, -4 Venus
%% TDC BB B 99 EPETE . B2 A Venus IREFIZBE NNEARA, 7‘%&6%’:
BIREN CH1 0 CH2 Z BB EED ., WilREE, EAENE, 218
B R 505 A RSB S L= .
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LAB MADE EASY R (M) BIRASE

Progist

135Venus iX& 2 89 CH1 1 CH2 B ZEZHfH (REffAL, LB ERAAR TDC 095 ;
TE: B E—% Venus 8% 1 B0 D)

10.14 ERahiREM

AERWNET, REELAVET 240, HENEESHEET, S/NEX4H
AR TNEE N BERN N, KNEREEERNREME. WKL
RERE, £ 24/NHR, SBERBREHZEAEL 0.5 ps,

10.15 REENELMENBE

BT RS /\ A/D Venus RN E

LTESNN

136 BN EREE

KW ERESKERRKIE Venus EAEAREREES THIWNIFME,
—. WHXEEESH

E5R: ESRESBLIENKT, BASHUT:

® FEEME: 1MHz

® _LF/THESE: 3ns

® fKMEE: 100ns

e MEE: 30mV-2VHEERE)

RAEESRE:
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—

LAB MADE EASY
BESHAZE Venus B9— ADC N

ERREL (M) BRAE

Rz BENE B L REEREN 10V (BTHK)

yUbaY: Y-8 it M b piz}
RE ADC RO R (RIIE)
HIELESH W

A 20

wiE (EE 1)

WEHIRELRRELLE (BRERKPRDSEIETE) &, BEAIKLIKKW
EOEEE UM, HESoirER.

15000 T T T T T T

O  testresults
m 10000 fitting curve -
4
5000 - .

O\o 0 1 1

(=

= 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
x

’_((? G- o1 =1 _ T T T T T T |__ =

g o ~ i s = o S S5 N |
= o

) |

2 Sry 7
E I

g _10 li] 1 | | 1 1 I 1 1 i 1
~ 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
R 2 Q T T T T T T T T T T

o

=) \

< \

B |
£ O

g 0 I \eu—e_?@_u__*l— e = D et i)

x 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200

input amplitude/mV
137 BEENELMMOPERNIHATER (BE 1)

MWHAERFRE, XXXV ENESER, EBNEER, EESHX

(RMS/mean, 100%) FF 2%,
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10.16 BHELZ N EFSUIHER

Vpp=5.0V x16

BRERER —— WnHE Venus

& 138N EFFAMIKEETER

—. WXEEESH

o ESR: ESRESRBIIENKT, BASHNT:
B FEMX: 0-7MHz
B CFEfE: 3ns
B BOFEE: 100ns
m EgE: 5V

o ESHl: BMEESEH—ITHEMTENDRFIMN 16 8, 25EAN
Venus ZAMNHEMUHBEE, Bt L, 2ASGMEENESEREAAN
1.25V,

& EAKRE: BXEMHWABENNELREEIREN 500mV, ik
WERE A LG,

o FUNIEEEHNEZERFEI

o CUNMBHEE 40 MFEREAE, HEFH TRNIET

. BURLEBES O

ARG LA 40 DMFE R AN TR,
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6
8X10 T T T T T T

—+——singles i
6 - | —>— 40 coincidences

ICR = 6.25 Mtags/s/channel

Output Count Rate, cps/channel
N

0 1 1 1 1

0 1 2 3 4 5 6 7

x10°

° T T T T T T 1

> 401 8
1]
[0}

S 30r 1
(O]
o

& 201 .
©
e

S 10} i
@)

otE—a— iz : ' = -6
0 1 2 3 4 5 6 7
Input Count Rate, cps/channel %108

Bl 139N EFfETRRGIHRAATMKAER (BEHEFEENR, 40 BFEREEFEIT.
EE: AT ERS BT HERMERBATOTRRIR; TH: MATRRERRBEF ST
BRMARR)

Mk R R, ESATEEN 100 Mtags/s, EHFZBETHERA
100/16~6.25 Mtags/s SCEIN, 40 2B N ERFEHHERRGILFE R 0, AL, &
N ERFEFRITEREN T AR,

RI& 15 BN EFAMESH

e M REFEAR i8R
RANEAHE 40
SN EREAR BB 16 Channel0- 15
HEELR, B8 0 - 250 Mtags/s/channel
N ERFEIEE, K 100 Mtags/s (0 loss)
N ERFGITHE, FHEEE 6.25 Mtags/s/channel (0 loss) | 16 B@ELE TIEE
AN
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LAB MADE EASY R (M) BIRAE
TR B A 1s
BEREANBERETH 0~63ns, LSB=0.976 ps
R BZBELI IR, SERBAR
MRS ES
HIEEO USB/1GbE LAN/10GbE LAN REREREHEE
OXx
X _E A7 # EB AN i B E 5K M REMRN T Big FREHER
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Chronos
LAB MADE EASY

11. Z2RBENHEL

ERREL (M) BRAE

11.1 ZREFNHEL

Tdc_clk_source:external

Tdc_clk_source:external

Tdc_clk_source:external

SRR g )
Clk_in Clk_out] clk_in Clk_out Ik_in
Venus Venus Venus
& 5 %
/D]Jg.Ez;b—» sync_in sync_out] sync_in sync_out sync_in

¢
[ ]

72222

Tdc_clk_source:internal

¢
[

72222

Tdc_clk_source:external

¢
[

AESN

Tdc_clk_source:external

Clk_out| »lcik_in Clk_out LIk _in
Venus Venus Venus
Reset—P> sync_out————Jp| sync_in sync_out P> sync_in

5. O
- -

=
HANE, FE: SRR, TE: F—MREFEAN

3
]

RS
B 140 2RENHELREE (
iR )

Z Venus RETHBRN—NSEENBLSNEW
RENN®RE, & Venus 8§ i’/J@EKTI/,{T%IZI:
o IpERETEREA (clk_in)
® SMEIEIEESHA (sync_in)
o IMERETEPEILE (clk_out)
o INEIRISESHE (sync_out)
. AFEERR

- NEMRFEAMRE
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LAB MADE EASY BEBRH (M) BIRAE

FRER—: IMNEERTHIFEEL

EELDN: W EEFRR.

AABGE:

® [fH Venus REH TDC HEPFRIFREN "IN BN, HPIEE—
8 Venus IREWAUETRE "SMERESER 25 MHZ" ;

F— Venus REBEUCRBRAENTIRN 10/25 MHz B FES

=,

0 F—NRFRNGMELESAKEE MRS, LXK, EHE
B, IRFZEAEEPIREREL N 25 MHz;

o [EFLfRAk: = syncin HWRSBFFP (BKE >40ns) 8, #EEH
FrE TDC RRNENL,

hR_: REENPES

EELDIN: WTERR.

AABGE:

® XE— Venus REFANEBNRANENHIR;

o KH 25MHz WHPMIEL(ES (RELEXNEMNEFEENTE) BLsS

FIMRE, EHE, B E;

® LR TDC BERIREN "/MEBEYTER 25 MHZ" &I,
B&RA: APERMFPNERSE (F—MKE) A1T TDC SENMRE,
ZEMBIKEIY sync_out i, BER LAAIREN TDC BFE
AL,

Z. wEEREEESM

& HBEN: EEIJRENNHMRSESHEHBANRESFK, UL
IMUERIFEIRE R,

o EZiRE: RECHEAFKEL, BNENEAETERERNEENEZE
HITRRIRE. MEBINERETHAZZIREN INTER_DEALY &
HERP, TIHREELURCEN B T4ME;

® WEIRR: APUAEN Venus RENBEE—HIRS. ZIRSEIERN
FRRIERMFEICRE Rawdata 1, EFEEANFIEXSSRELIE,

°
H

i

i

\|

el

BIEE 1012 FTHVUAER, BRI PIEASZINREIENEMEE,
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Chronos
LAB MADE EASY BEBRH (M) BIRAE

11.2 BT API EBEORTSRERTEXE

11.2.71 3@ UK PRI 34, SCEL4A I3

Venus#0 - Venus#l

—> [
—> HJRftE

&) TkH

141 Venus 2R EEMNMUIAREE

Venus X#F£IREFAM, RHE 11.1 BNE, Venus AMNERAP AN, ARNE
DA VenusO & A H BT S E A 2B, Venusl &E(EARKE VenusO Bt 8
B

SSRAHAPES (LEFHE/TEIE 3ns, BE 4V, EEMK 1MHz) , BT
NHBESHATE, HBEAN Venus0 iREHIEE 0 A Venus1 iR & HIIE]
0,, REH HHIN EHIE @I AL (16 2FE 106 33/, AXNIHXNAE 1
R A, 10G AWM EMRIE) BEIRELS EAVBMK, Venus RENREZS
HNTEAR. AR, WAIREH IP I MAC I FEX S,

o (o

W

F1& 16 Venus 21 &AM I1ZESH

e Venus0 Venus1 AL EB X
IP ik 10.0.0.10 10.0.0.20 10.0.0.5
U O b A1k 0x1234 0x5678 0x1234/5678
MAC ik 0x0123456789AB 0x0123456789CD /
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ERREL (M) BRAE

LAB MADE EASY

Chronos
0x1

HNERBYER 25 MHZ

RS 0x0

TDC By 3RIR AN b B
EARMEET Python BISEMA, ZFRA tdc_networking_example.py, FBF

o] DA IR B3 T TRFF AN, M AEARN TEE AU TR,

it B & B ) S5
CEhinpAC. ZEIRME . A4

Spe A

B RLUSBIZ MBI & W&
H REBAEE)

IR
CIPHbHEFIMACHHE)
Y ‘}_L/ 1 s 47
T W R Xj“Venusle;ﬁliﬁTDC_reset
3

AN I £ 38 AL v kg 2L
AR P TP AR

(channel_id)

W B VenusO# & HITDCI #R A
o A M D RIBAEIHND

% & Venus1 & 4 TDCH] 4K
PN AR D

142 tdc_networking_example #AE T3 #2354 88

BRRBBINT,
BRENMEER. BNEANEER/ET]

(1) HE, B USBEOBIHAIRE
BES| RIRE ML T P i, BIUET USB EOBKHRIBE., EHENEER

B, TESEERXHBYRE,;
ENREALTIERT, HEE deviceO 1 devicel BNER (S BIX Iz

(2)
wEHR 0 1EEE) , ¥ apiconfig.ini X4 NFHIE R, HENERES
XHERHIRE IPIEOARNIRE., BREXAMIEO, HBERAENDEEXEPH

AHthis OARE . 20 FFR.
(3) BUBmAREHIMEIESE;
(4) HEREREHRS . HWERENRSZEARE, UXKSFHAREN Raw
data;
% & Venus0 R E&H) TDC BYEPRIEN “AHE ", 1RE N Venusl 18F

(5)
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~Nronos

LAB MADE EASY BEBRH (M) BIRAE
B9 TDC BYEpskiEys “HMRETED 25 MHZ” , FEAR ML D, R% TDC TEE#sk
BT Venus0 %%, RILEBEIRE Venus0 REH TDC B RIRA "M ATsh”
MR P @S EAREEEXS Venus0 #2144 TDC T/ER P 89E, VenusO HEE
B "INERETE
(6) ECE VenusO A Venus1 RERIRESE, €& DAC B{E. BT EEIR(E.
FEEYEME. RERI. XENEBFFER,;

(7) I VenusO i&&#1T TDC Reset, VenusO &&= TDC HHEESZE,

HEEHEZESEREFIEL Venusl 185, Venusl 8EREF < TDC HEHE
E=EHE= .
Bz,

(8) FE, AFaEYMmINEEERE, TDCEEFT—RIELEMERE, EEX

% 20s 89878, AL, EHARF S, Venusl BEEDN®RNTERE, 25&F—
EZBYIE), FELEFHOM TDC RAETIER S A,

(9) AERMEeREFENHNEXE, 53 Raw #F X #,

“Timestamp_raw_0 _XX.bin” #1 “Timestamp_raw_1_XX.bin" ;

(10) HE4EIBXREINHR MRENTEBERHETEHF,

(11) RBEHEINNBEEERHTHRF, 52 Timestamp_raw_sort. csv';

(12) APRESIMAGER (LFHE/TEIE) MIFESNBEE, WEREH
FHNBEES, URRSTBESER, #TEA/FELE, SH2E/FE4
#EXH'Coins. csv', B &[Board _ID-A, Channel ID-A, Board_ID-B, Channel_ID-
B, time_difference] 8 &, ¥/~ A B EHHEESHIEEE, AP TJLUUIRE
REHBHT CITHESNE,;

(13) FENBE/MAEHERKE/LGXEERFH ] LURERTEHITEN,

B RN AP ROIKETEFIN;

(14) BEHRME APl p 55 .bin X4 A hex IBRIUBIRE), BPROJLAGE
ik

(15) APTLMERREF$ LN E S EEEBTHTERE .

SATREF B Coins. csVEERE, BIHF MEE (£5) 8R 0 AUIBIE 0 Mk 1 6@
B 1) NEENSHE, HFErEFHEMYERE, NWTERR, TJEE,
HTFRLSESERERE, W MREFHNBERK, X829.5ns, EE2HE
BENKRINIHEE (/y2) 44 5.5psRMS, FMEFRNEMEEER, FMRF
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Chronos
LAB MADE EASY BR () BIRAE

BIFERE9E T LUEIT INTER_DELAY BiFsiTiME, 5% 8.6.4 %,

1200
Mean=29.5 ns

RMS/1.414 ~ 5.5 ps

1000

400 -

200

-2.949 -2.948 -2.947 -2.946 -2.945 -2.944
Time difference/ps x10°

143 W@ BB BESmED EHENHER

HMNEXLWRER 4 & Venus lite R&FHT 7TAHAMNE, LI 64 BENXR
4t Venus MAXFFXT LA 256 MREFITIRS E—MHIRE , o] LUEEEIZ 4000

MNEBEE, AR REERRARNEES N HTREXANT], Chronos FRRED
BEXEVNEBEZRKNARL, HRESHFMNBEAZHFMRETL. TEHR5
TENE, BIBEHBANULSE AN EHFHETENRISHEREER0T
JYMTMAMMwm@HAﬂKTu o USB 2 E88s . 7 I M k1T
HEXRE, ENEOBEEEASZIBERENIEEONFME,

11.3 HTEREWMAR

MERPEBEHELERFSURZSREHRBITEHELESR K, PRt
REE NN REGHRAD ZFRS . — M E IS REFTHIRRRAREN
MTEMR. £2F88 Venus lite IREWAE QSFP SRHIEHENO, 845 Venus
lite K& & D] LUBE &S 40 Gbps NHE T 5 5 EIn1T HI R SR R iR SLI

RBE, RAERBER TR TCAE AN BN EFPEENEERERS, 2
W%X%EN%M&&KI&@LO
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LAB MADE EASY R (M) BIRASE

Optical fiber
Max:40 Gbps/dev
Venus 00 <= -
Venus 01 < > i e.g PCIE
Coins board/ ~ _S97~E_ . oaq
Switch board
Venus XX < .

144 —M o] EERIFHATEUIR RN AR S50
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[ hronos

LAB MADE EASY R (M) BIRASE

12. MEXRE RInHIREN

Venus 78 8 T EEUE, AP oI LURME EUMBRG P ERIEREE—RUE
XA, BAPILMERE AL MATLAB/PYTHON #3E 95 #7 B A K17 R I8 41
BEEWL, BOLIBITYRGEIRHET T,

MEAFXEHENHBRIEZRTHBEER, PBRATERD, BEEAXED
MEIERN T, MRAFEES EHSHE T/ NHBRERE, REETOW, B
AT ASERERTHITEITHRSE,

Venus [RIGHUEE H =804, B3k (64'hFFFFFFFFFFFFFFFF) , #bib=,
32 AHIEFZFEE (64’ hFFFFFFFFFFFFFFFE) , — XU SEURBRIFS NXHER
BB AN, BRI TR,

&g 17 NWERLEEHINNE

B3k (64'hFFFFFFFFFFFFFFFF)
[63:60] |[59:52] |[51:44] |[35:32] |[31:18] |[17:8] [7:0]
iR | RS A Reserve | Product | Firmware | epGa core
0x0:Raw 0x0 0x0 serialID | version temperature,
data 0.5°C/lsb
Raw data 0
Raw data 1
Raw data 31
B8R (64'hFFFFFFFFFFFFFFFE)

AEWEEIERE, Raw data A AE, TEHDHHA—TEH Raw data B9
IR E A RTIREE,
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[ hronos

LAB MADE EASY R (M) BIRASE
12.1 B EIZEIE
F£/% 18 Time zone #IEH 1508
RT 1R Time zone
[63:60]: Ox1 [59:35] [32:0]:time zone BY /8 & Ttz

RIE RT H T2 S Time zone #3EE, 12X Time zone B @#&EE ., Time
zone W EHEBRTBUT AN ITE,

= x2¥x0976
F1& 19 Event R EE 17 8H
RT Event2 | Event2 Event2 Event Event Event]
[63:60]: OxO | channel | Time time channelID | Time zone | time
ID zone stamp [29:24] overflow stamp
[59:54] | overflow | [52:30]: flag [22:0]:
flag LSB = [23] LSB =
[53] 0.976 ps 0.976 ps

RHE RT #IMr 2S5 EH Event HIEE , IREVEXEER Event BYBI&{E R ., Event
MEEEFERS Timezone WEHHEEAESESINBHEEE, RIEUTARITE,

= - ) x 223 + ) < 0.976

Hdi, OVF & Time zone overflow flag #r%&, 2 OVF A 0 B, FE/xUt Event &=
R Time zone BIXABIEH, OVF A 1 BERI Event BEHLEE F—D

Time zone B X,

KalER: TTER, ATRSHFEERTENE, 81 64 NEESHET 2
N Event NEI&EEE . A7 B LE Event BYE)EE#Z D Time zone, H— Time
zone RRABE— Event BI& R 4B, REBN NS — Event BHEIBIET'T
LREEH. BN, HE— Timezone RRE— Event K4, FEAHH Event
N EESIEEN TR, EEESTE, IBXMIEFH Event B EE BB D],
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Chronos
LAB MADE EASY R (M) BIRASE

=& 20 —IMREXA, RE—IHEBLERES— P HEBASIRETR 1

RT Event2 Event2 Event2 Eventl Eventl Eventl
[63:60]: 0x0 | channel | Time time channel Time zone | time
ID zone stamp ID overflow stamp
[59:54] | overflow | [52:30]: [29:24] flag [22:0]:
:6'h3F | flag 23'h7FFFFF [23] LSB =
[53] 0.976 ps
1'b1’

12.2 &£/ £BFEEE

& 21 WE2E/2BFEHEREIRE

RT CH_ID-A 1&i& | CH_ID-A CH_ID-B Tdiff(TB-TA)
[63:60] : | iHEUE [39:32]:/@E S | [31:24]:&] [23:0]:B =
0x4/5 LSB =0.976 ps

]
(ik
dio

BIERTHIESENFTSEHIES, BIECH ID HEBFPENEES, 12E
Tdiff (TB-TA)E, NEZERBEUTALITE.,

= x 0.976

TRIEZENIER, 256)i08:
(1) ZFE—m#g#ER 0x5_00000_00_01_000005;
F£RCHT L CHO B (X) 5LSB, BD delt T(1,0)=+5LSB;
(2) ZZW#EEA 0x5_00000_01_00_000005;
F£RCHT LKL CHO B (/) 5LSB, BP delt_T(1,0)=- 5 LSB;

CH_ID-A B&E AN CH_ID-A BRt#{E, BIEIR CH_ID-A BER B iEE
A, WIHEERM, XNE Start-stop MK P ERKIEM, i, CH-ID-A X
Start @&, X MEETLIULBFR XS H—X Start {55898 Stop-Start B8]
e 1= I8
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(Chronos

LAB MADE EASY R (M) BIRASE
12.3 ADC MEH
F1& 22 ADC W EHIEE 1788
RT Reserve | CH_ID-A AD-A{E | CH_ID-B AD-B &
[63:60]: 0x2 [59:44] |[43:36]:@E= |[35:22] |[21:14]:@8@E=S | [13:0]

BERIE RT AW ESENREIELEUIEE, BIE CH_ID HEAFPMENEES, A
JE#2EX ADC fE,

12.4 BEENSEIF

FI% 23 BB EHUER IR

RT CH_ID B I8 % BeEmE
[63:60]=0x3 | [59:52] [51:14],LSB=0.976 ps [13:0]

BERYE RT MR S B HEEELUEE, RIE CH_ID BEAFMENBES, A
JEiREEEEE.

12.5 BXENSEF

FIE 24 BRKENSHIEE IR

RT Reserve CH_ID TOT &
[63:60]=0x6 [59:32] [31:24]:BE = [23:0]: BkZE, LSB=0.976ps

RHE RTHMESENAKEN SHIES, B8 CH_ID HEAFMEt@ES, 17
X TOT &, BK®ERBEBUTAITE

= x 0.976
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Chronos
LAB MADE EASY R (M) BIRASE

12.6 HE-EEEERFEERE

*1& 25 BYE-BEIE 2 R/ ENELIEHE LA

RT CH_ID-A CH_ID-B Area-A Area-B Tdiff(TA-TB)
[63:60]=0x7 | [59:52]: [51:44]: [43:30]: [29:16]: [15:0]:89 /8%
BiES BEs Mo ER RO EIR LSB =0.976 ps

BRIERTHMESENFELEL, RIE CHID FEBFMENEES, 2R
Tdiff (TA-TB){E. BYEZERFEUT AN T, HPNEENEAHKGES 12.2
TR,

= % 0.976
12.7 SUBEY B & EE
£1& 26 XULEEY BRI SRR E
RT CH_ID [51]: BrEE T:
[63:60]=0x8 [59:52]: g yit) [50:0]
BES 0: EFE LSB =0.976 ps
1 TBE

RIE RT MR EENFTEHIRE, RFE CH_ID BIEAFPMENEES, 2B L
58 ([51]:0) A TEE(51]:1)HNNEEHER.

= x0976
12.8 BANELHRE
F1& 27 BAENEHIEE LA
RT [59:30]: [29:0]:
[63:60]=0x9 Period1 Period2

RIE RT RSB BAHREIES, 1REBUSENE, Periodl #1 Period2 138 %)
ABTEPBIEE, Periodl bt Period2 B8 25 RT,
= x%x 0.976
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ERREL (M) BRAE

(Chronos
LAB MADE EASY

129 BN EENEBERFSEIE

=& 28 HHRBENEBEASEEE A
RT [59:16]: [15:8]: [7:0]:
[63:60]=0xC | Timestamp of Channel-A,TA, Channel-A ID Channel-B ID
LSB=124.8 ps

RAE RT MRS ENEE, REVEE A NNEHRER.
x 124.8

12.10 B85 a&EE
x£ 29 BEEEEN S HIER LB
RT CH_ID BB & T:
[63:60]=0xD [59:52]: [51:0]
BES LSB = 0.976 ps

BAE RT AR BN R RN BEIER, RIE CH_ID HEAFMENEES,

REEBEER.
= x0976
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Chronos
LAB MADE EASY R (M) BIRASE

1211 NE£BRFSEEE 2

1% 30 WESE/2B/FaHEEINIHEA

RT KEN B E, CH_ID-A CH_ID-B Tdiff(TB-TA)
[63:60] : | LSB=10ns [27:23]:BE S | [22:18]:18] [17:0]:8 %=
OXE [59:28] LSB =7.8 ps

]
(ik
dio

BIERTHIESENTSEHIES, BIECH ID HEBFPENEES, 12E
Tdiff (TB-TA)E, NEZERBEUTALITE.,

= x 7.8
X FFFARERANL, FABMHEENHLE Toins WA,

= x 10

ERNBZENERS 12.2 Hi#AEE.

XM SHET B EEVUAESHRXENNZ, TAEZXEHME Start-
Stop MK IR HEET B BB H) BT Start-stop KEEHENE LB R,
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Chronos

LAB MADE EASY

13. XFEFIWH XX

ERREL (M) BRAE

Venus XA P XS EM . TAAEGR _ EUN B ETE SIS E ZIRF A, BIX

TR

FE 31 EAXFHNERUN ZIRFLRS

BH X{FE X/ ZRFTR 88
EEP N
B 1528 BRBR] &
x$oME O
TDC A= AUX X3 49hsE O T LAFF
TDC ZLEY 8] BITAG S, FF
T EE HiEg FPGA IR, BPY | BRER &
XM O HMY BT 2RI
HAtThae Ko
GUI 47 Ih &g
AR EF AP EONKBF A BRBR] &
MATLAB/Python & ¥ #& o
MR A
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Chronos
LAB MADE EASY

14. FF@RRIES 4P

AFERINANXBESHAUEEBEE " mEn RN, ERRESREMLEF R
5. MREANTFRELETHREITENEMNNERERL, EFRTEERERE

ERREL (M) BRAE

BHRS . BLNTREFSHEURRARNAN TRAR.
2 JRHARE BURER | ERHEFAN
A
DAC &M EE HEREIRELZK 6 R BIESH*R
REDERFR | WERFIHHIIR 61™A JRFEpREHE
EMEEK =, KEEENE ESHR
HIFB
HEEOCRZ | ZEOWERKE 1278 o B IR R EE
ISP BT AL B Fr/ BRI A
M EEK NBIRFEERIEZE | 1218 MU &M+ X
g, REREES FRER
SMA JEfERRRER | BENERE TR, 1278 ESIREMA
i SSRIRINAE EMIE RS
32
BRETTEL | BEROSETE 127B Yes M +TT
ERff B

332




[ hronos

15. BN OBRERE

LAB MADE EASY R (M) BIRASE

AREZAVE AP RIREEE LKL O] gEE 2 QBB TE 8, HEA P R
1258 2 B 3

(1) /8. BRIEEGERET S, EATBERIEREHAN?

& WTFRESSRNERNHS, EJLUER Venus Lite K71, AR
Venus Lite-T £3%l, Venus Lite RFBEEE181H, BREBBERARFEHNHRES]
S3)4hm E, ARAPILUERERE RS KN D@ RESHTER,
54, Venus BT IEIEAES FPGA (/IR E, AP I LIBEIX MNEEZWL
SR IOER) BURBIRE, MREEE FPGA IO EREIE 0 BREZR, #t
AR EENRE, BASF IS BN E 5B,

(2) [0]: ZIZLATETEFER &R BB ES?
&: FEER: VenuslLite (-T) REXRA+H2VERMSB, REWFENTF 24
W, AEERIEERER[MEBRAETFT 2 A,

BREOYPERY: Venus RENEREZEOMBARLA 2mm, BFRR

5.5mm,

(3) [8]: YHTHEEEA SMA ZELHISTHTBH?

% BRPOUSELITENERGRBL

(3.1) KE: HURE Venus ®EMZROJEERE, LUB/IMESBIA/IRERK
TN ENERE, BRDOINITFIHRRENRD;

(3.2) MR Venus ZRETSMEBAHF AT 50 BR, H EROJEERIERS

wWARE, HERFMENENXREERECERFRIEREE,. BREEXE
458 Return Loss 2HRITHES TE M, B4, Venus AR ERIHET
50 RREBPEULEE, PRTUAB P AR ESYNEESNMILECBE;

(3.3) BSH: BHRSSIAIBIRS, MZERERFRSHMN RSB LIA

RIENWIA R Z SR L RE;

(3.4) BHEWHR: BPEOZEFEFUESHENG, HEEESHERME, A

EEFBENTREETBSURIEESINEAREEES . — &K, WR
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~hronos

LAB MADE EASY BEBRH (M) BIRAE
B4 T 5 8@ A DC-18 GHz, 1dB Loss @ 18 GHz i o] LA 3548 A 545 . F
W=,
(3.5) #EIR: BHAMEZRSIATBEMSIAIER, B P IZFIE Insertion
Loss E2/\ (<1 dB @ BARR) MRIEES TR,
(3.6) #ERME: BRISHBETIZERIESHA, IEFRREE, B—LE
kEFIAT B, W Mini-circuits, TE Connectivity &3,

(4) /5 ZIHT%E#E USB %4672

E: AP OLSELUTEIERE USB £48

(4.1) KE: ATFIE USBEMREN, USB L4MNiZEBE, REEHITE 3
KW, MELRELR, JLMERENRITERL (<10 K) HEAFEKS
= (>10X) . KXFREZREEFE Lindy, OWC %,

(4.2) MM&: USBERBBEHZE 5Gbps FHaTH R, BINBPERERFRMNE
EH

(4.3) USB &4HREMIAMA : FLEENNSRENRIEEVEEK,
USB &% Venus I8 S5SNI B EHRA—E, SHENS[EARIK, SE&H
FMEI 7.1 F, HHRSSIATIMNES, WE, HRAZWNEFER USB BEaS
(70 CESYSISO-U30) , B ERKEE RGN BNS Venus iIR&HI#M
HITIRE. MRFHRT, ERXREBE®E (W LINDY 42708);

(5) 154 SEFETIE ML ?

Z: BPOSELTEIERTIKME

(5.1) KE: ATHRIEERRENE, TRNEMZEBRE, REEZEHE 20 X
ZH. MRELEK, tJUBENEREN. PRB[EEZMEEAT HRET
T

(4.2) MME: BEHE 1Gbps FHim 2, FFE CATO/7 IRAE;

(43) EEULESEAMERILN: oI, BREMBEXBIEALE Venus
REAMEY, MZFRIEEaREH P MAC it E—4%, FEBRTRESD
BN, 8ARENTESITHN. BAEETS%E 11.2.11;
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Chronos
LAB MADE EASY R (M) BIRASE

(6) /5:ZFEZEZEH QSFP #E[I# 4 BT FHMERLRRRLE, BIENEAH
=7
Z: Venus M HRE 7T 18 QSFP O, HEBIA 1 BABIKMEMN., B
FPEEE QSFP % SFP 45k (40 NVIDIA MAMTQO00A-QSA) kiEM, R
FPHREFER 4BAXFSBENHBEREAZERE, SERRMPRRERHT
I E IR,

(7) 5. ZITH) 16 BEWERLE, N AME 1ESEEE (REF) ? REF
BEBTAIEAE?

Z: Venus Lite16 lRA LB —I REF @8, XHAEKRE REF BEELIELIE
EEHASKRZL, BRI, REFEBEEHIEGE ES5HM 16 MNEERE—
E, t2— 6 ps RMS jitter 89 TDC @&, EE—4FRAIE, REFEERIIHRE
thixss, BPEEHA—IE LVCMOS25 BN FHODESHITUE, X4,
AP AIX—I REF BB, EIMNRREDNHEKRNG R TRIRE LR E
RANERER. BEARUT:

(7.1) HHRFER2RA2MHAE REF: A2, Venus RAERBELBREE
&, REFBEHARK, 2871171,

(7.2) Venus Lite4/8 fRAH®E REF Bi&: &8, 2RE Venus Lite16 lRAE
REFBI&;

(7.3) BREHFE—BEFHKIESHEVNENE, 2ETLAER REFEE: o
DL, HETHFHOTEEEANTDCHUE

(8) [5:BIEEHI ZBHTEPLEN TDC WERTF, FEEBALIEHIHEK?
& Venus Lite 8% 5B Clock input SMA &, FEMA—ENZE TDC T
EEA. XT 14+B4RA, BRPEERA 10 MHz 5i# 25 MHz 4MEBET &R

(LVCMOS33/TTL 8 ) , HFEEHMH £ik+F 10 MHz 5& 25 MHz FME8Y
EIEI, XF 1.3 HRA, N3ZFF 25 MHz 4M8RETEP (LVCMOS33/TTL 8
¥) . BEFRWT:

(8.1) TDC #n{aJ Reset: @ESMERHEIA Sync input SMA Bkt (LVCMOS33/TTL
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Chronos
L LAB MADE EASY R (M) BIRASE

B, BKEABIT 40 ns) F#H T IDC W EREN, 5E, B4 LW
TDC Reset #&5H3##17T TDC B @& BEREN ;

(8.2) IRBZARENIE, EALE: 2& 11 FAS, B3 03B ZMHR
;

(9) j5:18E& L7 Gate input ZM114 FH9?
&: Gateinput SMAEOBATEEXEE R, EREREE LB ARFEEN
POTHATHIERE, ATBERE (£ 6.7ns) NRBRINERETLZRESHE
ERPHEXE, BENSE 8.6.87;

(10) /5 ZBHERRELIEFRET, ReMbEHRIEE,
& XPRERN, Venus REGEAERERREFIXNBEELN, A5ERHE
T, NBEEHER, MRAFENENBZW T IR, BRAMBRER.

(11) [E:Z@EHHEE TDC B1£p, WES TDC B EIRIESHTNE, 2F
E=gonty ) P

& FIRREASASULE, BREAFPSIBEEABATE. RNESUR
HATRRREA A

(11.71) RXMWHFESWT:
Clock input

\Venus ChgnalD 10/25 MHz

Chanel1

10/25 MHz IS epiRe R B H @ AR TDC 4MEREEhiE . WEBE 0 FN
EEE 1P, XHEREXENPSENSESTEBXNRERT;

(11.2) XfERT, TDCRE2NE/L P EEMANEXE, mIFFEEHIT
1k, FBPTILMERD Venus i GUI 344 _Eith TDC JEZ AT aEM TDC 89
DNL EMMEIXFAE XM, IR,
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Chronos
LAB MADE EASY R (M) BIRASE

(11.3) XMPBERTHAZRBUEARR, MEHAESHFARMEEN XTI
R, B FPGA REMEMIT AL MBES R, BREREEBIEREE BIN HiE—
LiE, 2R LERFEENEME. A, XPERTHNEIRAAEZE
EEZN, XNEOMESTEARBBANE. WTHAxR, LEZ/METDC B EA]
BMAESREMEX, TERERANS TDC N, TREFERSHASH, B2
WEHRN AP PHARERN (LTEMNSHRNEBRNER) .

(. BRBS: Verws Lte-

337



(Chronos
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(11.4) BRBMABRXMER: 428G, thn:

(11.4.1) TDC Y ENVNEESABR: B A LKEXPIR;

(11.4.2) TDC W ENEESEER, ERMEAEGTF2BHE, <EIEE
HisBE G IXFPEL SR ;

(11.4.2) TDC W SNEESEIR, BMRRTFR2EHE, cJLUEKEEA
El3# BIN WIDTH REBRX MR R, BEHAREEZI0EEE,

Sk

BXEH, XPARHAZAY, MERXVELRBIN—TFAR, BXD
WRAZ I EY B R ERE.

(12) ZFE T7XEE R EZEZHF/ A+ # %) Raw data, H#cHE 1 ps BIN &
utﬁ THEZEAE, HFAEHELS “FEHR" LHF¥?

: ER Venus BT B R/NSHER 0.976 ps, WREE S EIRE 1 ps 8 BIN
(E, XMUNIEERMSSIARUTF HIAME" B "BEHRR" . REW

& lJ

7

EE:FTDC LSB (&/N%IE 40975 ps) , M@ EfEH1 psABINTE
LFENTENHIMERR", M TR

LSB(0.975ps) | I -
BINWIDTH( p9) [T = [T

(N+1) x LSB = N x BIN. WIDTH

HEFRIER EMNRMARKN =39, SMHERTL—H
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4 N A 39 BHUER, Bie L TDCIHHESEREESR BIN EERMEBILEL
BHREXR, SEHESBIHHEEFAN, EX 2 BRE.
RO LOBIT LA AR :

(12.1) XSBFRIZEIEIENN Dither, FIHERIXAD "ML . Venus BUAR L
AR EFIGI T 0.2 ps B9 Dither SEIR 7T X MR, RN G AL BZEL
HEIEAN 0-0.2 ps WEEHER L, FAEEX NN B HER VERXPNSR;

(12.2) HEZEER BIN %,

BXEH, XPUARHAZEIEAY, MEAMEEEBELEN—TURER,

(13) BERL BE/17\H## Raw data [RIEHTIHE, BHGEHE (12.1
B) . BLERGEEE (12.10 F) FIKLERGEEE (12.7 F) . &4
S #E 7
% X=REEEEDNBE0P AL N BN RAN BEEE, MIBERNER
B, EEXBWF:

(13.1) NEBEE: A IMRASHSE 32 LN EEEEE, Bid Timezone
APEE—E, URSHERANE., ENEEMNLGXEZRFESHEFPR
HEEEWTE;

(13.2) BinENBESTE: — M MAEH 64 (N RAEEE, BIrTEEER,
HEEENEREERFPEIAFRPAEREHE;

(13.2) SULENBEEETE: —MASH 64 N EEEIE, SaFW M NLEE
i, BRASEREMADE;
LAFPEERNSE—MESHNINENEIMANBEERS, BTHAMES
2, BOZEASUAANEEER;

AP OB LA T iRIER:

(13.3) HAFER USB (FIM/BIM) &Y, HBFHITER< 40

(15/90) Mtags/s i, ERZFE—INENGEEE, BNEFPEREDEHN
BB EHE

(13.4) HAPER USB (FIM/BIEM) LRI, HFdhitEER> 40

(15/90) Mtags/s B, BRFBE—NHNELILAELR, BIAFPERN BB
1,
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(13.5) HHEFPEANEERNDNELBER, BINEFPIEEIOL AN 885
#;

(14) Output Gate SMA B H 4155 7?
%&: Output Gate SMAENZZ YRt EN, AR EIEERE T HTE
B, BEf5%89.2%,

(15) REB@EH 1ET, RIFAIDE, EERELIEHLIEHESHN i #E
A=K7, BELTEH L EEBEMA T I EELIES.

& REATMERT SmABARRIETIHE, BEMENL, RIREOEAE
KU AREZURART R, WIEHTIHERRITN, REFEUE
1s VBYE, BT RREL, HHURESFHERIMRE, BEXMER, B&E
SEBRREAER, FRIVETREEF (£14%) . BHPRKELSEY
BEIEBESHY, DURIEKNBRENREM.

(16) BEEZEM N EFELL, FEZTEHKA, HE LKA LEEHE
BHFFE, XTZEAERE?

E: 08701 BR, WHLIMNERFSEBRILER. S}E. MR,
MRAPRFJPERITHEER, MARTEREPELEE, BARBCKAEHRF
BAR; BHNERESEKRE LAV B, BEIERX, EHDLIEESE
ZREHNBEFESREE. TS H TR

(1) MRBFPRBENEFTAHHXER, BRERIEEMHERNET 401,
BWEREHRFENE;

(2) MEBF UM BRMEERE, WA ECERE (LtLil<10 Mtags/s total),
HFEEBY 40 NRIBA, AFEMWN T B/FEIEEIE, BBATLUEERY
RFasl.

(17) BEERN EFER, FEZRIEH, LFEFEHTN, EXRE
BT |55 £<2

T WTEAHRER, LUNRHFERARENHERBSHTRARE,

FtEHERBNERK, EE—EfETMNE, REFITMUASRER, R
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BE 40 AEHRENE, KMAVERZEYE 8 25 s(USB #0)s 3s (FIRMA).
MRNEBREFENR, oJAEETIEMO,

(18) BEBTHITENELZ/FHNEL, X1+4ECEY Raw g4 $HI
RS LUNWRIERE—RES (~0.06%) ?
Z: REREAMEERLNEE, BPAIZEER, HENE&/\ LSB ARNE
RZiZ 2 0.9765625 ps, BI 1000/1024 ps, AREEEN LANRESFZ RIS
WERSR NEAFSERREESFENE, BB BER 0.9765625 ps,
TEHEXHERES, AEEME A 0.976 ps,

(19) BE#FT Start-Stop AW F, K ARERFEKE? mEFLHIFT
155, EREEREZES T PEIESEE?

E: WBBREESMAONTY, WEHARSREBESH "EXREE", BEE
BEHMEESNIEANBERR, FAXSH MBEENEM., M Start-Stop
Rh, EANBPIEET Start BiE5 Stop @E, BN EEYESK D, Start{s
SWELTF Stop FSEIK B, RAFLHEFLERIER Start 558 F Stop
FEEEX, WEELEXREINAFEENGEE. X TXMER, BPRRZE
FIFERBESNRERLTR (L4, BEE) HEAFAETNBELREET
BFIME, IMENFETSERR ).

Start
WiEEREEST: t1/t2/t3
i1 t2 i3
Stop 3 ()| o start-stopilisf: t1/t2/t3
Start WEEAIEEDT: ta/t5/t6
Start-stop';ﬁﬂﬁti EaE
Stop __: A’, f': > ;“:>

B 145 WiRERTEZES Start-stop MIXX B REE (EFARREZZEG].
LB Start %cF Stop FSEHX, R TENSE R NEEREZE t1/12/t3;
TE: Start F Stop ESEHX, WEENBESTARSEREE, BEEEREREES
HIBYIBZE t4/15/16, ™ Start-stop 7, WMETE Start (ESEX/E# Stop 55, ALEBIEH
AR LD
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(20) BAE#1T Start-Stop ZHWEF, Start ERWEH K FEES Sync,
Stop BENZHE H1ES Signal, BEERFE—X Sync 15579 Sync # Signal
BIHZE, REFFIHAEEX A B—X Sync & ?
E: "2ull, 2 873THE, R&HT Start-stop M HE, HEHAE
“RFET3HUE" , BT Output X TTRFE—4H, 88— R Sync AR
FES5 Sync EENEEEFER. XEEERBRHET T —SHIM.
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LAB MADE EASY

ERREL (M) BRAE

Bt R
A B RIS 4%
FH 32 Venus B ARSI HTIE
Fs B/ BRER B | Eb/%E 1588
1. venus &% 1 Eiit
2. HEF M T B2y BT IR
3. il RERERE T HH
4. BIRIEEC RS / % 1 =i
5. USB3.0 £k 48 1 Hi
6. F Ik M2 T HH
7. MR GRES T HAH
8. APl EORHEE 1 Hat BEMTEH
9. MATLAB/Python ¥ A7 BIA 1 H
10. B IR+ AT R 2R T iy FEIMT 2%
11. RE Fll0 5 K T iy FEIMT 2%
B. Bl hR A5 BA

Venus lite T8 TDC EEX T £4% FPGA-TDC K, FE o AL & B4 5]

B FHRAES
PEEA,

- BEI, BUITEMHRATLLE
AT BE BT AT A
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LAB MADE EASY

C. AR R A5 B

TRERT Venus BEHFEHEhRAIEAL /AR,

FIE 33 AR ER

ERREL (M) BRAE

B AR A p-ZilingE] FEKH 588
V1.1 2025.10 JRELREA,
V1.2/V1.3 2026.2 SENMRA | 1. BITRGBERT;
2. b7 BRI £ BB
V1.4 2026.8 EHARA | 3. BE USBEONR
4. IBANSMER 10 MHZz BIEPEIA
5. BEIEEIN
V1.5 2026.9 EFEHARA 5V1.4488
FIE 34 WUARAEIRE
AERRA b gilingE] FE KD 1588
V1.0.0 2026.2 HIhR
V1.1.0 2026.4 BCE V1.3 BEHARARIE N 2L 5]
V1.2.0 2026.6 1. 1 g2 iHE;
2. MBS IRED I E
3. BN EBERE L,
4. BN BERFERIUTD;
5. & EAR B
V1.3.0 2026.8 1. AT A IEMRENE;
2. BMTHBHENERS;
3. BT B @
V1.4.0 2026.9 1. 18507 FLIM S3#ELR;
2. BINT BB,
3. 4T 4k Stop RO B &R
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LAB MADE EASY R (M) BIRASE
D. XS IR IE OISR
=& 35 XIMUREOSIE
Fs BEOZM B AR R 1788
1. AUX T Ml
5,6,7,13,14,15 i
2,3,4 12V HEBEA
8 3.3V
2. FIKLAK K RJ-45
3. USB3.0 USB-A
4, QSFP O | 4EXO, BASE 1 BABEMO, FAF&HE QSFP %
SFP Je AW R 2%
&
5. BEALO +12V EJ508A

E. HERzoimes

*—% TDC a(total) = /a(det)? + a(analog)? + a(TDC)?

a(det) ag(analog) a(TDC)

t “ Ty =
g(total) = Jo(det)z + (W)g + g(TDC)?
PP

B 146 —RRVWEBRFH B RN ITEE

BN RE BT ESET Venus RAEEIIHBEEHA TDCNERS, &
RRNEREESASHNNER (BFNEE, RMS) HNo(det), EBIiwEB
fég.ﬁE@EusTaFn%I)\E@Hvﬁiﬁﬂ?ﬂo(anatog), TDC DB RIE B B R A
o(TDC), BRASBIBY BRI FFw:

C )=V )P+ ( ¥+ ()
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LAB MADE EASY ERREL (M) BRAE
Ho, BEEBEERESI AN EREIo(analog) SEAGESHRIE kK FABEREA
A o(input-noise)i8X, MIESRE kK SHENVBIMAETE, BEGE. ERM
SEBHIEX, BIURRBAESKIEN DA t,.,, HOPEEEER V,, BA
BB R R o] LU -

( )=J()2+( — Y+ ()2

EN T LURBALRKAMERLENBRE, LREENNERA2 ST
HERMNINESE

toan, AL Venus #EARENHER, oTLUEEO(TDC), LLINiR4E 10.2 75,
3FF Venus Lite RIIN B HWREE, TDCAENRERKINA AN 3 ps RMS; 3
F Venus Lite ZFIHEZ BN E1EE, TDCABSHREKINA A 6 ps RMS;

R, HAMRIE Venus BIRFIRERT, RHF 1017, TJLUBEESMNBER W
ANEFBBELZA 2 mV RMS;

%, HIWMAT 600V IEEES, RIERNE GERARZ LEFEE) 45 2ns,

AARE AT LS E Venus Lite RAE s HXRBESIANNERHNAA
VO +49 =76psRMS, LiEiBESIAZERENLHAV36 + 49 = 9.2 ps RMS
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F. % 2 ERFS BB

ch0-1 ch0-2 chO-3 chO-N
CHO /\ /\ I\

TDCO \- Teho-1 | Teho-2 | Teho3 | e e | Teho-m |

CH1 w ______ ChlA_M - TDC 1 \» Teni1 | Teni2 | Ten1a | ee | Tenin |
«D «D D

© e e
chX-1 chX-2 chX-3 chX-K

cHx )\ A AN J\_

e e

TDC X |- Tenx1 | Tenx2 | Tehx3 | ¢ e | Tenxx |

I Time sorting logic I

‘ Tenx-1 | Teno1 | Ten1 | Teno2 | Tex2 | Teh12 | Ten1a | Tenoa | Tenxa I Que | Tenxk | Tenon | Tenim |

Coincidence buffer and calculate

<—I Tehx1 | Teho-1 | Tehi1 I Teho-2 | Tehx2 | Teh12 | Teh13 I Teho3 I ch)(——3|H e e | Tehxk | Tenon | Teham ‘
- T 7 Z) v e g A Vad

;'

Time coincidence data |

147 Venus £ 4 BY B & E4# kriZ 55157 85

Venus IREXRAET FPGA WEHAELFEFHImEEE, MRIERFSHIET
FEMNME, EEAIRN LEFR, 8%, 810 TDCEBETESMRENRA
SSHRNE; AE, RESHNNEERZRBEEINEHITHR, RE, KX
BHEFENNEHEERAZFEEFZX, HFItEE—1SHNNEBSEEFXAN
Hib BHNNERTRHEHE, ENERFESERNNSHREFITEREE; AR
TP MEEHEAZEFX, EEULERE, Fit, KFEHRIESHEMBER
BEERNNSH, Fhbs DU,

24450, N SR @18 CHO, CH1, CH5, CH8 U MBE R4 TRHESM4, A4 Venus
BREUTHEEE (BURNXSHRBUITRIES/FE AL CH1->CH5 ->CHO
->(CH8) :

Coincidence Raw datal: {CH1, CH5, Delt T(CHT,CH5)};
Coincidence Raw data2:{CH1, CHO, Delt T(CH1,CHO)},
Coincidence Raw data3:{CHT, CH8, Delt T(CH1,CH8)};

Coincidence Raw data4.:{CH5, CHO, Delt T(CH5,CHO)},
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Coincidence Raw data5s:{CH5, CHS, Delt T(CH5,CHB8)},
Coincidence Raw data6:{CHO, CH8, Delt T(CHO,CHS8)},

B, 5% NEZGSE, Venus B -0 i 4o

(
2

G. [ A— it /E B RXREN N REEHEAR

Venus IREPRANEEILRE (MDEV) | [RIXBRHZE (HDEV) | HERE
(TDEV) M3 fefRZE (ADEV) MIHEANM TR, EP, x NEHPEAL, T8
SITETIE, N-2n AFHRE, n AEEEE TR REE L.

— 1 _3( -3 +3 — )2
= 62( _3) . +3 +2 +

Venus fIF— B EIEREBRXRECTEANM TR, HEb, x AREE
BENEER, KADHTHE, NAGH R,

= [ - OIf + — ()]
Y @5

()=
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LAB MADE EASY R (M) BIRASE

HZHMEXERHK () BE

FEFHAFD, “HXBEREIHAR T A RELEANRBNZIBKEEXE., RBIF
Siegert XFR, BATEI F IS REE:

2_0O) O
0)? 20 -

Hop:
C(t): ENEZEE 1 2N F/FE1TE (Coincidence Counts)
R: Fi91+40% (CountRate) ,
AT: HEXZNEEENSZE (Bin width)

T: BRXENEK,
ZREIR IR F R M A4, 2 FCS # HBT LIz 0N =,

“HMEXERE () 8%

BB g2 RIEFSTHEBINHTHNXR MR EENBHLENFIR,
A—fbgieMZEEF 1; MRFHMBEEE X, BATEUERKFHEN T
.

REXENHBE T_win, IR MEEBEXMNRESEERNEN. RIZHHH
BFEETC, FENEMMIE/NFT CRARUEFERN., WREBEMNEER
HFREIEERE, BATECNENERET, BHMEETEN, Bltd<t C 2N
SRR,

IeBY, WR:

FIERTT, 1208, XFREUEERN n(v);
vV 13y 2 8 2 NMENSSE SO,
R_1FIR2 A 2NMRNEEIFIHEE;
TAXRENE;

2 _N0O— Ca+r (et 2)+ 12
@) T,

XE2RENAN. ARPFELNE 1AM MBENETERY 1My 2, AE#H

349



Chronos
LAB MADE EASY R (M) BIRASE

TNE, MRZBRETTEM, ABARBABITEEREANT],

). BEEEREXNFE

k1 REE

HFSMNMEEERIEREEE, AUAEEBELRS KRR, &EEH
&

(1) HERFASMBERANBEER Td_max;

(2) BRIRIKE®EIE 0 (CHO) #EREAN Td_max, iy, CHO ELMA 7 AL
RiEE, HMBEESFBFEBLERES 2N,

10000] ps | 2 s FHiA e

tarhiE]

O

farhig]

o fw oo m

]

TR

SRR

tarRiE]

tarhiE]

B @ @

mv v p 2 2 THi B “arhiE

30mv ¥ ps 2 s Pt FariiE
30mV Y ps 2 ns 2 Fhit 8] FarRe]

tarRiE)

pii
bt
Pl

-

=
i 05
&
=]
8
&
8
il
=
& 13

AE

]

BRE

farRiE

SarRiE

farhiE]

ARE

(3) AN RERN "ZMHEXEK" 2, BUAMAEREES CHONXRENSA

Bl CHO-CH1,CHO-CH2... ., AfERE "HRXE" , BEESMEES CHO E’JHTIEﬂ
ZH 9, UEEEFEREFHE MEAN(CH i), FR: HTRGEULERH,
EXFNEERAGSHREERAZERT 0.6 Mtags/s;
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(CHO-CHI) gEeladialey 1000
(cHo- AURTE 1000
SR 1000

CH4) sElptEE 1000

Mean: -9565.8582 ps
RMS: 16794911 ps

Mean: 81466122 ps
RMS: 21.782393 ps.
FWHM: 51.293615 ps
Nmax: 17756.074
Ntotal: 196984

(4) ERAFPIHE, IEEMNBEENEIRE & K-MEAN(CH )BNTT, g _EIXHEAT
BEEHM CHOERER T, 5 HTUERE, IMAURETUERR, IF
oJRESTFEILN ps BRZE, BRIEL RN,

skiopmatab/dat

EZ="0)

EE[10000)53)

ik 2 ERNBRERMNET Matlab WEELSITER, BHEREMNEE

MEEIRE. 5% 9.6 75,

(1) BEERFPRE, &8 "2R/FEHE" B, XELBR/E raw #UE;
(2) ¥TFF Venus_Raw_data analy5|s VXXX.MIZF, A KERH Raw #3E;
(3) &A% channel_delay Wt #3E, F—2AEBES, F=VANNEERE
AISER1E (ps)

(4) #ABFPRE, BEELERIE,

7
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ARIHEBLIER

LAB MADE EASY

ERREL (M) BRAE

NHERS

EREE

(EPUN

1588

UG-01-3-010-1

2025.12

Cong

V1.0

UG-01-3-030-1

2026.2

Cong

1. 8% V1.2 TR AHITE
;s

2. AL T BRI E M RE;

3. BT HRBIRFBEIRED
BE;

4. KT EIEREREIREH ;
5. BT INERBTEP I ANE K ;
6. BINT LabVIEW SDK, B
7 C++/Python/Matlab SDK;
7. ¥H0T Start-Stop SR
8. B T E ML L

UG-01-3-040-1

2026.4

Cong

1. 8% V1.3 A MRAH T

E3

2. EMHHAT Start-stop Fit A
=,

3. BT I WAL S EE;

4. BTN R AP 0O

UG-01-3-050-1

2026.6

Cong

1. 3BINT REXEREL 92 1T 8

2. AT BT IRERDTINGE,
B I[EEE 1139;

3. BT EZEERERIT;

4. BBIRTE bug;

UG-01-3-051-1

2026.7

Cong

1. AT B EIESEL;
BINT £IEE Gate i ;
BN % BRI A g

wooN

UG-01-3-052-1

2026.8

Cong

)

CBNTESENERFERIUS

o

7

2. IBINTREH N BER AR IR

MIAER;

UG-01-3-053-1

2026.9

Cong

1. #I07T FLIM A& H#HA
2. BT EAMRLE
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