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[oNoNoNoNoNoNoNo]

200

T UL AU DA AUV UL DD

K 3 Venus Lite 4177 5 7MW FN 2544 R 1 &

an
(o]
00
o]
o0

« 45 o .
| ﬁ (oo oloNoNoNoNo] |
- POOEEOO0e n

o [OmClems @ © o
" EEEEEEEEEER

P 4 Venus Lite-T R 17 i AMFI S k) )R <)
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6. B RATEE

4% 3 Venus W 25 LAE%IEE

LAB MADE EASY

IR (B AR ]

2> BiE Pt

HF

AL 200 VAC ~ 260 VAC

JERYiR +11V~+15V

MR EREL PN SV~+5V

= BICLTPN OV~+5V

VAN INEEE PN OV~+5V

e I EEZ TN OV~+5V
7N

WA S -50 °C ~ 100 °C

W TAERE 0°C ~50°C

7. R E M AERE

A 0 e S R BURR, 20 T T BRI R I SMA SEREE
T ORI #5458 5 S0 55 K R A sl (et fHYi<1 Q)

‘ Q: \ THER BT AN 5 155 RN F S B o
s, BB AR R R A, DA L o S B
Bk
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8. LA 15 F 1 PR
8.1 AR ILiHAA

B4 Venus TDC v1.0 B EAZHLA At I 1R DU R 2 i 3

SRS
il b e BB BT, RRALTE S W KPR SR A SR A

8.1.1 Windows &%t

8.1.1.1 MFZRELE

(1) XHIBIT RERREFP
R PR A SN, R EAUN T P BON TR P

" Select Setup Install Mode

Select install mode

Venus can be installed for you only, or for all users (requires administrative

privileges).
-> Install for me only (recommended)
% Install for all users

B

5 bkl bR 1

(2) EEEFZERR

WP AR THER: AU RHAZEE R TARIR. &5, mdi<T

kD)
2 Z2Ene)
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-Z Setup - Venus version 1.0.0 - —

Select Destination Location
Where should Venus be installed?

97 »

’ F Setup will install Venus into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

C:\Program Files\Venus| Browse...

At least 1.06 GB of free disk space is required.

Next Cancel

K 6 EfHLE ek 2

(3) EFRE AR R RFES X
I8 Tl N 7

-Z Setup - Venus version 1.0.0 —

Select Additional Tasks
Which additional tasks should be performed?

97 »

Select the additional tasks you would like Setup to perform while installing Venus, then click Next.

Additional shortouts:

Back Next Cancel

K 7 EfIHL D ER 3

(4) Frefhzes
Aicinstall”, R EITRE,
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':) Setup - Venus version 1.0.0 — X

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

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

Destination location: a
D:\Program Files\Venus

Back  Install | Cancel

K 8 EfHL AL ER 4

':) Setup - Venus version 1.0.0 —

X
Installing
Please wait while Setup installs Venus on your computer.

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

K9 BRI 4 23R

(5) ZIERRIN
R BRI, KRR an S A
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(Z 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.

Biaundh Venus

B 10 EAIHL R SE R
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8.1.1.2 HEREIEEM

(1) USB3.0 WEzh%3
RN, PR 2% USB 3.0 IRENFEF . s EHUE, HiFEHLIE
RGBS, 1 A USB 3.0 RS2 5 2e3E il . Wk mih, AT Fahw
3,
(LD THREEESR, #HiI\ USB &R IRA
—RAEHAB R A TR, SRIA B EES PRI USB %4 .

FE == == : 1
| A waemn - o X
| E  BEA BBV BEH

&= m T e B BXG

v & cyfgod

9§ USBiEZmsEies
= WSD FTEDRGHEF ‘
B z2i0E
0 s
- BEREHE
S FAEERHIE
= FTEF
= FTE
P mits
¥ =
= it
o e
= e
0 BF

v I Bitie® |

B FTDI SuperSpeed-FIFO Bridge |

W ABSEARE |
B neras |
¥ wuran
§ EmiRsieE

N ME. SRR
0 siFRMbEHeE
v § ERRTRERSR

§ Intel(R) USB 3.10 A3 MEHLIH28 - 1.20 (Microsoft)
§ Intel(R) USB 3.20 &3 REHLZHIE8 - 1.20 (Microsoft)
§ USB Composite Device
§ USB Composite Device
§ USB Composite Device
§ USBIRME£E8(USB3.0)
§ USBIRIELE(USB3.0)

§ WRRTOERE

Kl 11 USB3.0 IR5) % & & 4%

(1.2) MERENRIRFEE, EHEEHFREF
FEAS R RN PR TEHE A, I8 43 W IR I HL I A A R IR BN 7. TR AR F %2
B HFE RN \driver\FTD3XXDriver WHQLCertified v1.3.0.10\x64 3%,

LR SR PR eI 5
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FTDI SuperSpeed-FIFO Bridge it
MR R HEES B

‘ FTDI SuperSpeed-FIFO Bridge

Qe Risiaw

Wi Sl

{: 0000.0014.0000.015.000.000.000.000.000
RERS
JiRmERNTRERR, (U89 28) -
EMQWQAWEENIT,

EWRRLQBROWHIF, WNE WIENEF

R (U AIRAR

< W - FTDI SuperSpeed-FIFO Bridge

{REYIRFIRNFERF?

- BaiREIENERF(S)
Windows #EE(RETHH MRS RBERTRIENIER, FHEREBERE L.

- NSHAYBIILAEHIRENTER(R)
FANBRH SRS,
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< [ E3RIEHIEF - FTDI SuperSpeed-FIFO Bridge
A EN L AIREIER R

LA TSR RaiE
Files\Venus\drive\FTD3XXDriver WHQLCertified v1.3.0.10\x64 FISE(R)...

8 SIEFIHED

- RN L ERIRT FIRENE RS IR R (L)
HAEEETSHSERSHTREDES, LRSS mTE—ReNrEEhE
.

T—#(N) B
—
X
B ESFEENERF - FTDI FTE01 USB 3.0 Bridge Device
Windows ERINEF{FAIENTER
Windows EZz3eItia faEIER:
g FTDIFTE01 USB 3.0 Bridge Device
EZEE

K 12 F3h%e%% USB3.0 IX5)

(2) VCHIBTEZRE
GERT W RN RG2S D LERHRAN VC+ 81T, HR%E

PO RASSAR, R B ahT 2.
AR AR, BN A PR B s b DLL SCHFRS O, 38 2l T

MBHE VC++ BT .
B2 H 3 T3] ve redist.x64.exe XM, WiigiT/E, MRiRERE

sz e (RN 523 R,
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EJ Microsoft Visual C++ 2015-2022 Redistributable (x64) -... — X

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

ER e T

i EZER . HEL ESzil(9)]

K 13 Faheds VC+r+igiThE

8.1.2 Linux &%

8.1.2.1 MFZRELE

(1) HWANRGE
H AT Linux 246 E Z L Deb 4% 2050 K -
Deb %3413 venus 1.1.0_jammy amd64.deb (jammy - +& Ubuntu-22.04.05
LTS WA 45 5)

(2) T4, EZREEFRPIT WS

->sudo apt install ./venus_1.1.0_jammy amd64.deb

26
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+1 chronos@chronos-acer: ~/csp-precise/install Q

$ sudo apt install ./venus_1.1.0_jammy

_amd64.deb
[sudo] password for chronos: I

[+ chronos@chronos-acer: ~/csp-precise/install Q = = m] X

$ sudo apt install ./venus_1.1.0_jammy

_amd64.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
0 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: /usr/local/bin/venus
Installation completed successfully.

K 14 B 223 Linux 4

TR, AT 2 sudo AR, H A /565 .
LRI 2 q, AR

(3) BB

A BRI L HE E/opt/venus HX T, AJULEIZHIA venus IB1TFET o
e e R LRI, RS
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LAB MADE EASY

IR (BUHD AR A

B 15 Linux R T I8 HEAT

P I 75 Windows NAHIA] . A @ 2 1), 15 5k R I AL

8.2 _EAHFafREEHFEER

ML 7 %% T iz 4T Windows BY Linux #:1F REHIN NEN . AR

RIERGERE, TFRHLR L LT PR 2R

K 4 EAIHLHUANACE %R

&R HERE
BIERSA Windows 11 Windows 11
Ubuntu 22.04 LTS Ubuntu 22.04 LTS
Intel: 154 1% 8 Z8F2 F 40 Intel: 13thi7 16 1% 24 £&F2 F 40
1.6GHz 2.1GHz
A FEER AMD: Ryzen3 6 % 12 2462 I | AMD: Ryzen7 8 ¥4 16 £kF2 T4
4 2.4GHz 3.8GHz
Wi 16G DDR3 64G DDR5
s 100G SSD + 500G HDD 500G SSD + 1T HDD
USB ¥ 0 USB3.0 USB3.0
BRBHR SYEEEE 1920 * 1200 SYEEEE 1920 * 1200
IR+ Gk / 10Gtek: X710-DA4
B) Intel: X722-DA4
FIKMLR ¥4 CAT6 fiife %ty CATT Frife
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8.3 EOBE

LAB MADE EASY AR, B BRRA A

Venus it =Rt bR TIRM I, IR A USB 3.0, T Al HRIEAS
FIRI S 3 S MERE FR R IERAT —H 0, FIrE O P ERFE — 2.
LR L Windows R 4t N 6liE4T 150 B .

8.3.1 FIKM O

Venus W& BOABCE W T

W AH TP Huhik: 10.0.0.10

EAIHUE 1P HihE: 10.0.0.5

WA MAC Hihik: 12-34-56-78-90-AB

WS 5 1234 (A& 5 _EALHLER IS A [F) 35 1)

A DA 2 B v T I

1) fEHTIEMZHs Venus B4 (1T M 015 AL G IR 9 C1AH 3% 5

2)  FTIF N R G LK W & PR S HEHE , 163 “Internet BMUARA 4 (TCP/IPv4)”
JEIE, K EAIHLEE G TP kTS B E N 10.0.0.5;

3) Venus ¥ bR, Z5654) 5 BBl SR IE R @IS, ATAE_EALAL AR AN f A
LIRS E Z“THEZ: 1.0 Gbps IR

4) WK AMEE TP Huhk sl 15, ATIE I R S AT
A M b AN 15 SRR A NS, N OOTHLN EFR ER i E

5) EE. Bouk& 1P HibbE, LAURS T EAHURARCE S E TR
228 BT Jeonfig/tdeconfig.ini SCAF, # Hor () IP ik Al 512 550N
R ICE 5, SR T IR
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RE  #= =M

EERIER: IEFEETSITEE, WETLIZRSEETR IP 28, SN, FESENA
. EERHEBRIEEESN P 28,
& Realtek PCle 2.5GbE Family Controller

BEE(C).. O SFEEE IP H4HO)
EERERTAIIE 0): O ERTES 1P Bhk(s):
B Microsoft FiigEAE 0 o o 5 |
- P 1): 0.0.0.5
T Microsoft FIEATTIHFETEINAES LY |7|
@ Npcap Packet Driver (NPCAP) FRHERBU): | 255.255.255. 0 |
T Qos HiEtitEE I —
4 Internet HRUMEE 4 (TCP/IPv4) FRARIE(D): [
1 4 Microsoft P ERESMIEERIL
4 Microsoft LLDP #133E=ER B4H(B)
« Internet iMYKEE 6 (TCP/IPVG) © EFFERI DNS BRESEILE):
= = 6 DN BEBC): IR
fia3 &A DNS BEHA): | L |
(SRR Internet HHM. ZHRVEENARS EREY, B
THEAEMEDEE NS HEE. I g
[BFchakse=nzia=i(}] BRV)...
BE i

K 16 LKL TR R 2% i B

58.000

. BERENER OF
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E tdcconfigini - iD=&

Mt wmE EF

[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 W IP Al kb A& 0 v

8.3.2 kMO

Venus W44 BOABCE W T

Was A TP Hubik: 10.0.0.11

oAU TP HuE: 10.0.0.6

B&AH MAC Hutik: 12-34-56-78-90-AB

WA 5 1234 (B 5 B AN LER S HAH 730 )

LR B R T T IR

1) 3 Ik MR B EA LR, 40 Intel [ X722-DA4, FfIEM 225 IREFEF

2) {#if QSFP ¥ SFP 41, ¥ QSFP —/3JU% SFP 2 4 ef. Hrh, #—
BRI TTIE AT 2 SFP #2

3)  FTIFHIN R G« LUK I &8 1 X 15 AE , 12645 “Internet PR RA 4 (TCP/IPv4)”
@, ¥ EAIHLEA T TP HihkF 3 E N 10.0.0.6;

4) Venus ¥ FHG, S50 5 Boobh. EB IR @G, ATE_LALHLH N <M
LEIEPAREHE B“THEEZ: 10.0 Gbps”HIHE7R s

5) WFEAKAGE 1P Mk B S, ATiEI AL e R AT I
IR T Atk A U SR R NS, R UOOTHLN B R ER R E.
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IR (BUHD AR A

6) EE:. ok 1P Mlbjs, WARD EE EAHURAFECE ST T
P23 AN Jeonfig/tdeconfig.ini ST, K H AR TP HUhEATG H 52 M0
S icE 8, SRR IR ER.

B AR %

ﬂ

18 T3 MBI I s =

s aE

R

& Intel(R) Ethernet Connection (18) 1219-V

EF(O)..
SR TFIRE (O):

¥ B Microsoft MEEFE

P Microsoft BT AFITEINALE
T Qos EaIHIESF

& Internet MUURE 4 (TCP/IPv4)

4 Microsoft iSRS EISER/NU
4 Microsoft LLDP #HGEZNEA

4 Internet ¥R ZE 6 (TCP/IPVG)

« BEBEGIEFNBNRE

Ky

<«

<

< K

F2(N)... ¥ BiER)

R

(SRR Internet YU, RTREROARI RSN, B
TEARMESESME HRE.,

"= e

=il
MRRESITIIEE, WEIASESAEERG 1P 28, TN, FEEMNM
ERFGEERMREEIMN IP RE.

(O SIS P H53H0)
© SRR IP HHHS):

1P skl m. o0 .0 .6
FREEEL): 255, 0 .0 . 0
ENARIZ(D):

EREEE DNS BRESEEHHE)
O EFATE#I DNS [RSasttt(E):
Eife DNS BE=E(P):

& DNS BRERE(A):

[WF=RT: a1 =H0)..

K19 EAZHLHG 7T IR R 2% 1
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G)  FFFFFFFFFFFF

10G)  FFFFFFFFFFFF

E tdcconfigini - iD=&

M wmE EF

[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 P IP Al 1 H bk 5 04 5T

XHFTFIRMAGIER, 37T LOE I S LT AN . BAR IS SRS % 11.2

o

8.3.3 USB 3.0

F 75 SR LN AP IR T USB 18
1) f#/H USB £k45Ks Venus W45 _EATHL RN 4%
2) Ashid&a, AN %3 FTDIUSB 3K5), IRzh—Ma e 23 I
REHVER AT B B 2ede, WRTCVER A, %R 8.1.1.2 W Bt AT T
AR, ZEMIE, WIEE BN TR,
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[ FTDI FT601 USB 3.0 Bridge Device it X
wim DR rEee B4 BREE

g FTDIFT601 USB 3.0 Bridge Device

| WNIFRO FTDI
L ds] 2024/3/27
‘ WEHFRE A 1.3.0.10
‘ BFEEE Microsoft Windows Hardware Compatibility
Publisher
WNRFHEER() REHXCRREDTFIGOTHEEN.
WP WAL WAOITNIRIE,
SOMZQMTEWRRIEDIUFRI N, NMERT
LARSRSEOMENIRE,
RAE%HD) RALQE.
wRHL) MRFPIRIQ M| OER).
wE L]

K 21 USB3.0 Kz 2345 R

8.4 FENTA

(D

(2)

(3)

4

(5

(6)

Venus _EAZHVEAT F 0 32270 Oy UL TS THRERA TR : 6 5% Ut FH -
MU . ZR GEhR A€ U T AN BE LI 5

U Z IR s T A CRINERR 3% 1 B B shieill USB
3.0. TR LTI IR % H HBE RS, PORERR IR IR D B ToRF .
PP AT AR T B P AR B D AT JR 8R4

PP BT = 122 00T 50 SR SR 5% 1Y) 2% T 2 i Lk T s e it R B
Tihe;

oM U = 2% U A 20 R (0 SR A B 3EAT St i, A3 T g s
PRI s R o e T ) D) e = R 8 RIAAR

A GUhRE W : 1% U0 T X BT A 2 28 (Baseline) AW 7S
REREAT Ao AL HE;

RN : Z IR BRI BIThRE, RS S R R .
S N 1 - RN N Vv I G =t 23 T
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O BOEE ? ¢

USB 3.0 - FTDI SuperSpeed FIT ¥
W - LUK 4 (10.0.0.6)
B0 - EAKP (10.0.0.5)

USB 3.0 - FTDI SuperSpeed-FIF...

K 22 BRI

R TR B I ORISR (3% DK . B it2 B3l USB 3.0, UDPIG
(T-JER) A1 UDP10G (56 M) & A RPIRES, JRRERIERE M OHTE&H. H
JUAT R 7 B A L, R SR A B AT N B AE 3E E CR P D

8.6 ARTIA
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K 23 F i

R i A LR YA THREX -
(D RS WX AT ET7, S BoR RGERERESH, O FPGA %
Ol AR THE RS SE
(2 ZHILEX: REZOFFFIER, FEARE

(2.1) JEIERCE: BB, B S . FEIE N B EO AR ] SEIR
{6 WESEN ). ADC #R7r mi. MRS S UiHRES. Ll Venus Litel6 v,
HIE Y 16 MM EIEIEM | B2 5liE, Hoh 250l sca B irm g, =
BAANBC Tk, Bricz Ah, HAh RS EEIEE ST

(2.2) RGBCHE: TDC it ¢ B RN BLE L 47 I 7] &3 E 55
(3) HHEREX: M TEmEBaRE LS, WREBIE R IRFELATR. A
AR RERK. 26 KINESH;
(4 BAFHEX: WM IaERIES R g F 05, M7 RAE H SO
JaB AR, T BB S I SE R I

TER: WERBDARAN S TN S0 e 5% 5 AU IRGE TR I, an RBe%
B EDEr BN R, BURTE LR A EATHUE S R 81 2 BB T IR
SMER. B, (O8EEIERAZER TS EAURES A2

8.6.1 BiEfERE

BN ETERCE W AT, AR AE. Akt s, KEERMAMLER, Ay, &
BN B AT B F AR EIE, 115k P AR A F A Jl s, SRIEAT
FERP DA 284 D vE, R B R
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8.6.2 LLBHERLE

Discriminated pulse |

Kl 25 BAE S bR s B

Venus BT ETHIS €N (Leading Edge Timing) Hi#&. Fi /7 aliEid
AL A TTE, BL 0.6 mV (143 SR L B 45 300 LU 4 1Y) R U (BT : m V),
e & G HY-1000 mV ~ +1000 mV. i ABME & WG IR, B3
Tk Venus 4 THELIKM BT S R B Al B CRFIEED , JFRTAEL T
kb i3 1] (Time over Threshold, TOT)
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K 26 fik BRMERCE GUI N

F P Rl dEs AL S SO, AR AT SR SN B SO 7 1 e
R R E . G SO B R R R T

(D) m#scfF: il P U _EJ7 sz, $AiE Jeonfig HIE,
W DAC.txt FCE SCMF. 2SO EMFAIEIE S, A At B 148 L AE
(Hfi: mV) ;

(2) RIEBLE: iR, AU E S N A I e
FITA SO ) R (P

(3) SCft&al: DAC.txt SCHR I R AR . P TR SR SEae Fe ok, B4%
B ESLb S R
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] DACHd - =%

=

¥ wmE  EF

I

DAC
0
10
20
30
40
50
60
70
80
90
10 100
11 110
12 120
13 130
14 140
15 150

Kl 27 DAC.txt SCAFA{ESR CEM): @iE S A BERE, mVv)

W0~ wWwhh = O™

R ESUSIE G, sl ARt 2 R AR AR, BEE SERR Ry a4 4 ol
FORAZAD  BE R IER . oAb R E 13

8.6.3 HEEIRFHEEEE

BANEIES

................................................ \f\b |ﬁHEEEE

U m b (FERE)

\— trisemy (GiR)

K 28 IR HE R R E A

Venus BP0 SR A 123 @ I F % . FH P ATl BT LR DU, B LA
FEIIR LA, FCE S A TUARIEL (1/30/40/70 mV) o B NARIIE 5 4 L 88
B, BBk . Venus B H KT ¥ B 5 TR B A B ] (o
8, FERTEL Tk i B ] (Time over Threshold, TOT) . WIS R4t
PR K, BRI T REE R PR PR S SR A A ik, & TDC 4 1R A
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SENSREEE N . I B BB g, SN T DU R R GUE NS . —
Kb, USRI R SR KT, B T B B T AR G I

KKK KKK KK R K KKKk &«

K 29 LR LR E GUI R~ =

8.6.4 FIBEEREE

R AT AL P A Y B SE ISR, DASEHILE A A E IR X 55

30 EIEE R E GUI mE K
P B S IR E A IE I A A s iE G, RIS B A T
Bo & I8 SR & R E DR
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(D n#kECESCpE: S v By em i, SHE Jconfig H
3%, 1%&#% INTER DEALY.txt fic & 4

(2) RIEBLHE: SRS, FAHUERIRE B shisBec NIt ek
FITA TR SR T

(3) kI INTER DEALY.txt AR NFR. TN
WIES, A F AR IR A IR CRAZ: ps, /D 0.975ps) .

B TSYNCLUT.d - i35

M e EF

a5

DELAY|
0
18
458
38
48
58
68
78
88
9 98
10 108
1M 118
12 128
13 138
14 148
15 158

Kl 31 INTER_DEALY .txt XA CESR (RS JEIES: AHMF: EEME, ps)

O~ U W = oM

8.6.5 ZiEiEI K EiE

F P TS b AL g 5 3E TE (R EE ) 00 P 2 PR ZE IS ) (Dead Time) o
X T EIRAFAE YR (Ringing) IR IIE S, BB FCI 18] Al A BOERR R R
FEAR RO R, TR EREE T

Venus 74t FIFERT (R BE AL E2m JERERE (FEP & 2 (Non-Paralyzable Model)
FUIN T i P g, AE N TE) A R A ) B R A R AN 25 B S0 NS B BRI T
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Dead time:

—+

B 32 BB AL [A] AT BReIR 8 7 R ) JE FH Hedle

PP AT I AL A S T B AN BC B SO U7 3 T B S I [
U a], DLSEBLPGE L BB E . SR (R SRR (ns), S/ NETTHREEON 2 ns.
AP RANEAR 2ns PEBEUE, PR SRR BRI N&VEE. BUA
fHOLT, RGN EIE [ f /N2 2 ns.

33 JEIE M [ E AL G E GUL R E K

T SO E R E P IR AR

(D N#ECE S AE AP U B iR idi s, SHE Jeonfig H
3%, ¥ DEAD TIME.txt B & i,

(2) RIEFLE: Aol BV B SO R IR e K
FIT A 8 TE ¥ SE N TR T 2
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(3) AU : DEAD TIME.txt AU AT~ o SO A2 51 Ry i
ES, MR NEEKSEN AE EE: ZEUIUN 2ns BIEEEE) .

| DEAD TIME.bdt - i0=4&

i wE =EF

CH DEAD_TIME
0 4
1 8
2 12
3 16
4 20
5 24
6 28
7 32
8 36
9 40
10 44
11 45
12 52
13 56
14 60
15 64

K 34 DEAD TIME.txt R ER (LM% WBiES, A5 ZERE], ns)

8.6.6 ADC 245> =¥

o-o000o- Area/Energy

Discriminated pulse

35 REGIE AR I AT K

an EEIFR, #70EE bRy AD BIEIE) R BAl K S, Venus ¥ 53]
FREFAH (ADC, RAER 50MHz, 70#F% 12 A1) o P aridsd AL
BERFE R BEBUE R e AR 2

BRKAlA, Venus 2% 38 € RUARIRE A5 B4, HIP Al LD RE o i
WEZHBIE. F, REREZERFEREEE RN, S2E TR (Rl
BAEE) , MR E D REREAT RETE DI .
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Chronos . ‘
LAB MADE EASY RN B HRRA A

K 36 A/D BIE RSN E GUI = E

FIEHIR:  Venus ARG AL HHEIEPREELL, DB RIS AER M.

PP AT I A AL A ST B N BE B SO 17 5, B % siE ) ADC
oy R B SO B R D IR AT

(1) nERECE SCF: S B U 7 e i, SH% Jeonfig H
%, ¥% ADPaxt it B0

(2) KIEFLE: Ao, BV B SO R I e K
I I T AR 43 iR BB

(3) AU ADPaxt SCRR N T pos . SCHEEMB NEE S, A
M1 Ayt BEAIE ) ADC Ry 253
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Chronos . ‘
LAB MADE EASY RN B HRRA A

B ADP.uxt - icEAE

=

X fE EF

[cH AD_INTEGRATION_POINT

1 2
3 6
5 10
7 14
9 18
11 22
13 26
15 30

& 37 ADP.ixt SCEFRE TR (B, @EE, AMF: B SE0
8.6.7 {5518/iEE

Venus A BRI ABME S0 BT TREIER AR, DA EFAHR S IR
WP EPP5ME GIEfE MID 530 o FH P Rl e S I v i) ead s ik i S 28415 T3t
RHATHCE . BB TS S AR A B BRI

(D) IEfkp:  FHFRMEk EAHE AN KR aE, ik bt
ENE

(2) kb FHFMEk LR GE—ANDIE) R RER, Nk F
NS

GO X TN, F&EWEE T ETHER A8 15 5 T BRI Rk O
Kb RIS TR], 3 Ak 75 2CRT DA 5 R BE B LR 2R AR A R R I R R
Mg (R Time Walk 282 , #l&l 40 s .

K 38 Wi REREANE GUIRE
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ehronos LAB MADE EASY RS B AR H

Fe B R BN s

ME_EFE

M TREA

MERESR
BR8]
(IEHE))

MERESE
SE DAL R [E]

(FahiE)
39 B YN TR B A R e B 2 49 (AR AN 2 5 — AN VA I TR A S o SR %0 N IE m) ik e
FH P N B & bR s an iR am A A a ke, P ROZE B & R BRI . W35S Time Walk
o RTER R, HAG S WAL e MR Ry, AT LR R A, )

T2T1 T

40 MID 577 BB (LB [RIEEO8B . B NG5 LR, i BRI (A
TL, IANES 2 MRERR, HRIEHE] T2. T1 5 T2 Z [BFF7E Time Walk. 5% 1E e 77 28,
X TR (5 SRR E S, #8084 X0k s Time Walk (952m1; N, fMIAGES 1 B
FELRRUN, IR T1, NG S 2 BREELEHOR, IR T2. T1 45 T2 Z [A47(E et
%o RAIEH TR, RG-SR E BT, Re%A B0/ E R Z R0 )
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LAB MADE EASY IR (B AR ]
Hhh, HEIERERZ, [T TOT MER, EF ETHEAT R S/A 2R
fkvE M ELE R, N B, P & EARYE AR 5 RRFE AT R oK, 185G
X LT E A

«— > EFEAE, MSERKPEE
G RERREER”, MISARKPEE

Bl 41 JNEIL A AIRRE Sk P2 Gl EIHIE, TOT W& il & 1k [ ik ok 98 52, e
“NEENYT, TOT & RE SR ke e .

8.6.8 JREENIEH

R GUICE 7 1% LR D IREAT

1. R

® RN BH: i Venus WEBERA, &M TR ARSI

® MR Sk BAMER M AGE D, T 2 R M E I

2. TP ARIR

® IEHE: (AN R TSR IS A R IO AR 2 Rk
b B 3 55 32 T35

o A €M RGN AE Mk AE SRR CGEE T B AR e
THREIRAED o

3. PR

MWRIEME TR, ML L

A/D Il E R

A B A A X

EEESRER (EITEL SN

SHER A BRI

o i ) 0 B A A 5

HE T 4 JR 15 5 B A X
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LAB MADE EASY AR, B BRRA A
©® XU IS ] B P A =
o JH A EH R

RFAEN

SOAEEL
ADES
A
SFFAEN

RFAER

i ied s At

AaaBHETt

ANt
42 HERERNIERE

B R AR T

(D ERMFEEEREN A EEAR0 « AR, £ E8ErmAES
B JS , Venus K% BTG G = A= I (R BRGEA T 7E 26 S HEFF 5
A PRAS FAR BRI TR) 22 40T FH P TOAE 00 145 G B T 2 G B LR 1 152
Az ps) AN, RG4S — RS FO A B8 (B8 EE S,
I 225605 5D o« HAELM G HOIZ BRI T irs. AEdigXzR
12.2 775

FELT RIS UK F.
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Chronos . ‘
LAB MADE EASY RN B HRRA A

FFAETEE TErEE MAREE FAREE
M =iEE
M EiEiE2
M EiBiE3

BHES THESE BYEH BYEY

ABS(Time(ch-A) - Time(ch-B)) < Twin
Output: channel_id,time difference

B 43 fELR e /T G (ZIRE2EG], SChoveliES 5 a5o R (e
fE#y: BT o AP REMAENEE, ERNEeRFESESEA, REaREn
M RIZEGER, WS a & 250

(2) ZHEFEERAEN (SHFEEANREEGR0 « AT, £
HIE NG 5 B 5, Venus RS BT AT I8 TE 7 25 [ I [B)BGEEAT AR 28
SR HEFF 5 H. A I A S B I TR) 22 b T P TR A & i T -
o BV, AL ps) N, HEF - NMEENSHEEN, R4
A — IR S R B A SO (RS EIE S N EEERD o HAE
LTS FEEHAEE LN R . RAdEis S0 12.2 7,

FFAEEE fFEMEE fFarEE fFEREE
SE|E
MEiBEL L
MEiEE2 |
BUEH THEH IHEH BHEMS

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

B 44 FELRIN [0 2575 58 4R (S 5818+ DI EIEIE 24, SProN eI8IE 2 517 5 55
B GRS BT« P ERFGIEE, EHN R 2R, R4
SARIEPIAFAF R E 2GS, HEAEAEIE NS HEIE, AR S e & %0

B RN, XA UG 2 R SRl — sl i 2R s
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LAB MADE EASY RN B HRRA A

AR AR TR, P LLE R FRIRIRCR . 275 UK RO BCA TR 2 I AL R
I TRV RE IR IR ) I 0 m] DAAE b 5 i € I B4BL L R IR K — 2 5%

(3) ik i A AR AR (BT @iE A 20 « U, R A k&
J&i, Venus 2RGS0 LS T REVREF (], JFS2ES THEHT T BEVR (R
2%, fENESHIMKSEE (TOT width) o iZEIZEHEE I R AR, Bk
Hiaks NS 12.5 715,

Vth

Discriminated pulse

TOT width
Kl 45 ok B R ARHE R (LIRS 5 061, P Rz B R AR D
(4) ADC WEH R briEH ADC FIBIEGRD « EHERT, JiEEr
T o R fi &% 5, Venus $4LL 50 MHz FSRFEZRAN 12 AL 00 HER X HME 5
HATAREC A . TP RTaE S B ATATLA A v B R e (R i Bt oot T
TR AR 158D o sbDhRERT A TS 5 K . ZDIReE
BHERE W NETR. BR8] 12.3 75;

Discriminated pulse

46 ADC & iy 1 U2 AR A

(5)  MRAMEHSEAR I AREH ADC REIBEEAR XD « AN, HIREm
I A AR JS , Venus KL 50 MHz [FRAFEZR AN 12 467 (1 73 HER 0 E 5
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Chronos . ‘
LAB MADE EASY RN B HRRA A

BEATBAC . P T dE L T LBR AT v ER A 28 (i R R U
BRI TTFE) o Venus KX 58 A ERFE RBEAT RN (BR2»D . BT
HAVEEMRER TESHmAR (R F8. IRt EEM TNERMAGS
HIRE . HIREAEE T PR BAEdEkS1E 12.4 75,
Area/Energy

Discriminated pulse

B 47 REEI SR SR AR A

(6)  BEEGARAFE N EEHE S (FRiFA ADC IIBEA RO - R,
¥ S 1B IE & AR B A % 5, Venus 20 5 1 HE B AT SEmt L
8o PN TE A (A I 8] 22 40 T F P sl b IR A 15 B I R (R
iz ps) VI, AR AT & FAFA SR, 2R WA 4. miEs .
i R 2248 DL A B BIE R e (R R . ST &I =2 4 HE W R B
AKX S 12.6 75,

TFEREE FANEE MFarEE FFEmEE
M EiEiE
MEiRE2
M EiBE3
BHEYS THES BUEH BYEN

ABS(Time(ch-A) - Time(ch-B)) < Twin
Output: channel_id, energy, time difference

48 I [E)-AE S A R AT A E AR B G EHER  (ZOEIE2ER, e ElES 5T S
FE) REE GRS I o FPWERFEIRIE, MR () 4R 7T & Hn i
X RESRIEEADHIFI R ZE R, AW S 2T a5 0%,
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~hronos N .
LAB MADE EASY AR, B BRRA A

BeAk, e AERRME ERCE e R A, A AEE R N BE & N I EdE 4 o
A . BB R SR AR TR, XM BOR AR e 1 A5 5l iE 1
MA/RERER, EREREEELNNHAY R (U PET FFE8NE HEBKN
B3

(7 RS BB (A EEE RO - EER, i RE ik
J&i, Venus 2XKHE 5 1 LIRS TR IR S B — 4t . T4
e M AN I RIS 5 S, DU T 20y TR RIS R i o i I 38
IR SRS %4 TDC reset Bi# 4Nk Syne 15 SR %I, BAHERK S
8 12.7 755

(&) AWM SRS (rEEEE R0 « fERERT, MmN =S
5, Venus 25 G 510 & i PRp AR B AT S S, P TR

AR, HESER. B AR SR 12.8 1

g EpTid, AHOCRER A FAIE BN RIS,

Tl 5 BRI

REME TR HROEE AFRERERE
I [ 2% 55 Ref-coins | Z5IEIE+FTA M | I [) Ei 0 B {EL/ AL 8] /i

[ 4EIR/TDC I 4R 5 /7%
oI 7 5%

Il 4R | Global-coins P A i e 1) 0 /B 1
[ SE3R/TDC I ke 75
I 1A
KLBIN T TOT i 0 5 1

[B]4EIR/TDC B o >fe 5 4%

i
o
=

A/D & A/D FRiER ADC R | B () 3 ) () 2L/ BE B[] /AR
S| 7y RS

TR Area PR ADC IR | 8] T 50 R e/ B [R] /AR
S| 7y AN
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~hronos

LAB MADE EASY R (B ARA ]
eI 2R A Area Coins | AniEH ADC [ | s [a] ) )R/ SE 7]/
iE [H] ZE3R/TDC IR/ 7
A IR B AR R
RIS ] Dual Time P iiE S 1¥) B0 731 I8 L/ A T /o
[ ZEIR/TDC B R 5
S S0 Period P iiE IS 1) B0 5731 I8 L/ A T /g
measurement (B 4EIR/TDC i i SRy &5

8.6.9 MEHIERT

MELYE IR, HPHRESRE AR st X4, REN RIAMEEE R &
o o, SREERS [ AR, SUIE A R ARG 20 B SN 2 i 1) R Gl 1],
DERNARERNADE, BARDERAD FHERED IR A 10
GB.

BEAt, Venus SCRPIEAGEHEMS T y.bin B hex, BN il B ids & -7 il 4
Y&, PP AT DAAE S B S o

mERE

EHEaR

[51]% %2 28%

100Mbps BE7SHEIHER FERERK)
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~hronos

LAB MADE EASY

K 49 I EHE IR A &

R (B ARA ]

ik, MRS N MASEN SR A R0EESEN N ER.

Bt 6 LATHUEAE . F i &AM A S 20 ]

BMANE AVETEE HREE A
HIE LR fii e/ AL RE CHO-CHI15 AMEREIBIE AN S
SRR AL R 2R
e
DAC -1000 mV ~+1000 mV CHO-CH15 ) A
T TE A AE IR 0-10us CHO-CH15. =% BGBERISIA )
i}
HEIS ] 2ns - 100 us CHO-CH15. Z%I18 | [N (]I & FEm )
i
A/D F5y m3 0 - 65535 A/D i#iE A/D KHFIR3
#
AIREA IR FEEE. IE | CHO-CHI5. Z%iE | &S SihiRA
Hafal, 4] b
¥ G I ) 0-16us 2R AT ps
KA A >0, HAIF 2 KA [H]
7345 K/ 0-10GB S NN

8.7 AT MA

R 3 SRS 8.6.6 9 ik (5 MR SR AR U 45 R T WA i, 7 (P BR
A B HHE 70 B 5 RN AT S 98 IR B PESGUE « X T PORE Venus SR HES 5K
B EHMTR, RA AP £ 077 22 B 1iE .
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shronos LAB MADE EASY R (B AR ]

8.7.1 SBEDH

FRERNMENSEE

S| luse/FoER 3R
Venuse b

@— -

L

50 FEIE R GHEER)

LR, B AT HENCSREE T I RETL, B8 SRR R R BT S . JE 3
J&, Venus 2 FFUETTAE, FFLURERD — U 455 Rl A 2 7 BT A 8 T 1) SIE I 0%
(Singles Counts Per Second, SCPS) £ & 11412 ( Coincidence Counts Per Second,
CCPS) . LI N R G AL AR AR 4 T 0 T A,
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shronos LAB MADE EASY R (B AR ]

8.7.2 WEEREESTES

FNZERNFEUSEEE

——

ﬁ/; s e

51 XU IE I 8] 22 704 B 7 K

n EERTR, F PSRRI, R E SRR FF A T
fu pe i R Pk, BT IR OR BIN 556540, B midi iR
KA EATHLER AT 26 XUE 18 (¥ 1 18] 22 43 A7 DL 7 B 2R o

FH P T -3l N BB HAE BT B EAEELA X, FEHAT Rl & . 3K
¥ BT R G AR, B 8RS BOKME. CPIE. REE (o)
mags (FWHMD .

BeAt, FH P IE R B e SRR AT I B o Wy R B A R AT 6 L e
NGO AnTNEFTR)  FAMER R E R A U BT T
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Ch
ronos LAB MADE EASY RN B HRRA A

4.
T
&
Bi&
5.
=

&
T
n

-3

Cancel

B 52 AR GG R AU B

FERR BN B O AR, ARFEE B A B e LR EeRE N (LR ES K
H a, b, ¢, d.. &, HAEEM x &p) , Masdr “BEXUE” #%4l. b
LR ST LI 5, R AR G2 5 (a, b, ¢, d.. ) FIAUE S5 R s oK
I A 05 5 RS AT AR A

F38h, Venus JEFRALSCIN A [A] 22 — B A1 B3 — L BAHOR R AR, A
i EE A B AR R B S8 (RIS & DR/

BEAL, Venus idSEI 7R #3838 1 H it s THECR. (SO MIFF &R (O
FEIEIE L PN RSE B
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LAB MADE EASY RN B HRRA A

8.7.3 Start-Stop S 2HMK

53 Start-stop 43 ZH M T [

i BRI, AR M @B I 8] 220 fr i e, P #R e FE— A Start
(E24R) WIEMZAS Stop (f5#1E) WIE, HHFEDH, RIGBEREN S E
1A e, BEJE mdi iRk EAHURFR STt T Stop JHIE 5 Start JHiE HU
)22, FFERfli [ 2 1) 0 A 57 A PHATIBIE T2 0 A (Boe—5KED - iZH
J7 B s 7 S A R I TRV REIR o A, o] 3t 2B e i i o e 73 a5 W BRI
FI T LAY E 2 A o AT AT 234
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LAB MADE EASY AL (B ARA A
FEh, PR R DOEFAT R 2 AN, S 2 R TE S R AR I IE )
I Ta 22, 20l fEDy XORAN Y il i Hy —4E Stop I 18] 2 B4R
Start-stop JFH Ui /R BT Fros. BAE_ETHE )b

Start(ch0)

Stop1(ch1)

Stop2(ch2)

Stop3(ch3)

Counrs)

At(chl — ch0)

Counts

At(ch2 — ch0)

Counts *
At(ch3 — ch0) - T
ar

54 Start-stop Ziit =K (BLEFHEflE AE], L CHO /E4 start ##i&, CHI1/2/3 24 Stop
EIE . SEBR A AT AR IR SRS SR H AT 44D

(1) B, FPESE Start BiE, AF4E
(2) A5, HPEEEEA Stop HIE, AHNIEE 1/2/3, HE 0 FdEE
1/2/3 HEE T — ANl 4
(3 5, AP RBRFARIE, 560 E & o R 2200 B 7 B AR
Fy 5 R
(4) K5, FF R E B RS
(5) 5, P EPAER 2 A Stop JEIE, 1EJyiH 4k Stop A 2 K& 1)
HWIE . AN, P 1 FEE 3
(6) R)a, IR, B S RN BRI 45
(6.1) JHIE 1/2/3 FIEIE 0 (IR B Z Stop-start i1t H 7 K
(6.2)i81E 1/2/3 Ai@ omﬁm%&@mm%ﬁaﬁﬂ¥w5%%%;
(6.3) iHiE 1 fiE Iy 5@ 0 i JA] % Stop-start (2% R EMG (B
AEKRA chl, PNAAKRA ch3) o T 45 SRAR AT URAT .

(7) AHl, KIS RR Start {55 )5 H FTA 1 Stop 185 . FH A 212
£ AtGEIE, start %5, stop =) E B F % & K
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ronos LAB MADE EASY RN B HRRA A

At(ch1,0,0)/At(ch1,0,1)/At(ch1,0,2)/At(ch1,1,0)/At(ch1,1,1)/At(ch1,2,0) Gt it F)idHE 1
()74 BT Bl HoAt @ TE T AE A .
(8) H P AT LUREE A R & R a8 B8 >k B AT A B .

8.7.4 ADC 3§

U

PENEREAA/ DURBE ‘
—a _Civonos | USB/:FJEWIEJEW.

K 55 ADC B &0

wn EEPrR, P RIEEE A A/D RIIEIE, JF s ERE [ RRAE AL
UKL, BJE RdiH I RE . EANUERIERRER G 5 8L, JFFRZD
BN FE R (BB FEME (ADCME) . HE: BFEr5HAGE Sk
PEB I, R IRkt oo ket

FIP AT AE BT B b T Bl N\ BB IR — AN TR] X 8], R 2 X 18] A A it
BEAT PR AR AR (FFT) 2041, DASRBCHL AR -
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IR (BUHD AR A

[Chronos
LAB MADE EASY

8.7.5 EEIZ ST

FNBEAA/DNSBIE

Chvon l USB/:HEW/E)EW.
‘_

& 56 BEWE A BT

—

Venus te

n BB, M7 #REEE A A/D MBS, JFiE SRR TR AR 7 158
(HUBRTED 5 BEJG T aa RS . BRIV AR R EE BRIk R {5 S IR (ADC
— jt/\%ﬁ‘

) #7800, mAVET B ERE
ARG X ) (T3 N BB B R i ] EAEIL) , FFHAT m i

BT AR RO RS AR, B WAL CPIED | WA GHED |

WEZE (o) MEE2% (FWHM)  E24.
UeAh, FHPIE AR E E R BT IS, R GEFRIXE) 5 S

&) 5 M.
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2hronos LAB MADE EASY R (B AR ]

8.7.6 TOT BXFE 5%

B 57 TOT Jik & 70 A 70 Mt

wn EE s, B Sl — R i, R R AR A, B S T
ARG BRI SRR A 58, JRgiit oA, A UETTERIEA R
K.

F P AT IR B A X TA) (Bl N BUE BB AE BT B EAERE D, AT i
AT AR I R A S R, B SHEG SORTHEUE S TR
WHEZE (o) FI¥EET (FWHM) .

UeAh, H P E T B e CRBOHEAT G, HARERE S B m it & — 2.
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LAB MADE EASY RN B HRRA A

8.7.7 FFERENL-BIEIE 4T

PR EAA/DUSIBIE

. —rs Lhoonos. fT USB/:FJEW/HJEW. !
[ = — ;

1
" Venus Lite !J
nus Lite i

- -E)

25|

58 FFer BENE - [A] 1 3

n ERPs, P RRIEFENAS A/D EIE, JFTREARE, WECRERNTE,

AR CRIRATPED  SPEREL AP e, Br % (BRI mA

H) , BEEANE.

mHIRREESS, RGHIAT LU T #54E:

® M IEIE AN R 5

® ik I (] ZEAE AT & I 8] B AT & F0

® MNFFEEfET, ik REE A T AR A A E NI FAE

® CRIXLEXUHE L J5 FHAF M RE R A HEAT e, A OF B oR R A BT

F P AT U5 XA (Fahi NSRS B EAER ) IR T st & . BRAER
MHIMEER, B P8 RONE. AL CRMED - WEE (o) MEE4
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Ch
Hronos LAB MADE EASY R (B AR ]

i (FWHM) . Ibhh, R & XRBIE, HEERES sl &4 .

8.7.8 ME SR

RS RAFENEEE

59 HLUEATEAE N

i BRI PpR, R PSRk EEE, JRIRERER R, S S ITIR R
Beo EAIHUEARRERF SR I S0 NI B 5 S ORISR, HGeih A, s U
F BRI R R pE 2 Sy v R NI BRI SER 2T P st BIE
VAefw#z (MDEV) . Wik#{Rz (HDEV) . WalfiZ (TDEV) A AR%E

(ADEV) %5 R, X5 Z R E A XM G.

F P AT IR BEAA X TA) (B N AUE BB AE BT B EAERR D , AT il
AT AR I R A S R, B SHEG SOTHEUE L TR
WHEZE (o) FI¥EaT (FWHM) .
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LAB MADE EASY RN B HRRA A

BeAk, FPE R € SCR B TG, HaR(EiRE S LR A

8.8 FRETME

FERGRE T T, HRGEARIERAEM NS S, MR E BE A
ML HEL PR OB APPISUE  PLIRAT R SOL A S (1) 104 (i B i AN
PP o e AoR B T PRI 2B R, I 2RO = Al A R il 2 TR 20D
Xz AT R TG, BRI 2 R G S5 300 7 L R AR L

Z-I7 Venusine

K 60 AELLHT ik E

A FEAMEEANRINES R (UADOE RS A ) SIANRILL TR, IR
WA BRI 8055 S5 AT BRME T 5 A

BEAh, P AT NG S REAT RME ST . D, [AEIE 1 ANEIE 3
SEMEE SR Bk FE S, RS2 00T B Pos TR i 2. 8T 0 Hriz i 2k
RIFARRFAE, T AR RE SN AR5 PR B R LM BE PRk . X2 — bl B 4
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LAB MADE EASY RN B HRRA A

A ADC RIELREIE(E BT o

ER: erus 16 M - o x

B o1 BUUHmbrE GEIE 1 AGEIE 3 f A B 5E 18RRI AE S 1)

8.9 EHTIHE

62 EIETIM

BT THTRAAANRESEEESR, EEREESE:
® MEF LR

® Raw Al frfrs B E MR L

® LUKMHbiEACE
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~hronos N .
LAB MADE EASY AR, B BRRA A

® WHIFIITEIR
® MM FRA T &R

Horp, B 85 A e B AR IR, CREERE et B R . A
L3S, BATR NS — G iRt A IR BORRESCRE . BRIk S5

BT
®g 7 REFIISHER
BEFISR B4 A%
Bl WA KA 0x1 Venus(TDC)
B2 B R 0x1:Venus32

0x2:Venus24
0x3:Venus16lite
0x4:Venus8lite

0x5:Venus24ultra
0x6:Venus16ultra

0x7:Venus6ultra

0x8:Venus12ultra+

0x9:Venus8ultra+

0xA:Venus 4 2ps lite

B3 A= H Bltn: 0x20251101
Bt 4 2R PR A Bltn: 0x0
s PR Fln: ox1

8.10 HEX
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LAB MADE EASY AR, B BRRA A

& 63 ZLGHE

Venus 2= H BN RAFH 7 KIFT A BRAEA RGeS a5 S, IF AT DLORAF Il A2 21
AL, R T DU B H ORS00 AR R
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LAB MADE EASY AR, B BRRA A

9. F&#&E API ¥

9.1 CAPI

9.1.1 #Eid

CINST API 2 H T Fl ik FE M B 50 4% (Lblun: TDC B[] 807 i e e e 46
TR HERAEN C APL, FREb &%, IE . B REMSHTEIIRE.

XAy R iRE | CINST APL ) EEDhREFIE T3, AT H IR Tz
F R R -

9.1.2 IR FEHEE

Ey =S BF

® config_path it & SCHF AT BLR LaX B4, AT DURAIX R A% . I AH N 42,
J R RBIA AL B CSP_BASE_PATH 187E I H 3% A5 & 4K T 1 base_dir
TREMIALH S, R RERTRE AR

® base_dir 1] LAYRE B Al H SRR, FLABAH X % A2 AT PT DAJE T IX AN S % 1

[API & X ]
; , \ %

API ¥ ZH REME TheesR -
ci_create(const char* config path: Ft & L AF#E ci_handle t Bz s
config_path, const char* base_dir: Bl H %42
base_dir)
ci_destroy(ci_handle thandle) handle: Xt %A - % S

(ci_handle t)

ci_cleanup() - - BHER T S

1
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9.1.3 I FEHE

bEpc AU

® N[ LU get devices SRHUIR %), FIFATIER:
® R{EWARHT, WAGIEERRE

® PRIELWE, AHERIERE, BT is iRk

[ &2 1028 5 Y -cinst_interface type t]

& X (i
CINST USB3 DEV 1
CINST UDP_DEV 2
CINST UDP W DEV 3
[API E X]
API ¥ K 1R [ElfE
ci_get devices (ci_handle t  handle: X% A4 int- & HE

handle, cinst_device info t*

out_array: W% 45k

out_array, int32_t capacity ) Ko

capacity: #ZH K/
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ci_get device num(ci_handle

_t handle)

ci_get device (ci_handle t
handle, int32_t index,
int32_t* out_type, char*
out_ name utf8, int32 t

name_size)

ci_connect(ci_handle t

handle, int32 t device type)

LAB MADE EASY

handle: X %A int-1% & 2

handle: Xf R A4 int - JRZSHY
Index: % index

out type: ¥ %4z 4!

out name utf8: ¥ &

F1 /R

name_size: ZFRELAFK

7N

handle: ¥ RAJHH int - JIRZSHS

device type: W&

=

R
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disconnect(ci_handle _t handle: ¥ %A int - AR

handle)

9.1.4 fRIRAEE
[ #5969 E Y -cinst_error t]
& X

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 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
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2000

2001

2002

2003

2004
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2006

2007

2008

2009

2010

2011

2012

2013

IR (B AR ]

ype &
o
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R

BiB
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BHARILE
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WE CIBAT
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CERROR_INST TERMINATION CONFIG_UNSUPPORTED

CERROR_INST ENABLE CHANNEL_FAILED

CERROR_INST DISABLE CHANNEL FAILED

CERROR_INST SET CHANNELS ENABLED FAILED

[API & X]
API EA¥

ci_set_error_callback(ci_handle t handle,

ci_error_cb tcb, void* user data)

ci_get last error(ci_handle thandle)

ci_get last error message(ci_handle t

handle)

ci_info(ci_handle t handle, const char*

message)

ci_warn(ci_handle t handle, const char*

message)

LAB MADE EASY
2014
2015
2016
2017
e 211 iR EME

handle: XF% b

A

cb: AR [AH

PR

user_data: ff 7

EREE €

handle: %  int- 45

AR b

handle: Xf% const

)R char* -

R E
B
handle: XF% -
I

message: H

+tf=H

PARY = Ty

handle: %% -
AR
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LAB MADE EASY AR, B BRRA A

message:

HEL
ci_error(ci_handle_t handle, const char* handle: Xf% - 1t3% ERROR 25l
message) A H&E

message:

HEL
ci_critical(ci_handle_t handle, const char* handle: Xf% - 1d3x CRITICAL %
message) A JHE

message: H

EREE

nuk

Hr [ 1 R AUE X

typedef void (*ci_error cb t)(int32 terror_code, const char* description_utf8, void* user data);

9.1.5&ZFEK

WA AR, PTLUSERE T I & B RAE, W E S s N2 R B B TG B .
WA HERSG, fE selfcheck H3x FaA s ER HEXXH, WTUEE HEIRE.
[API & X]

API E¥ ¥ IR [6 {5 Digedik B
ci_self check(ci_handle t handle: XfRAJW  int - IREM - 2=k

handle)

9.1.6 BB =

e RE

® ZEliE AN E DAC. Termination. Hysteresis fl A/D Integration Point {H

® A/D Integration Point {8, XX A/D @IEF R (A& HIAFEETE)

® Termination At &, OO #7385 3CHF (Venus Ultra R 5IRCAS)
[FHPT3E M e X -cinst_term type t]

74



Chronos

LAB MADE EASY AR i BIRAF

CINST TERM_50

0 FE$T 50 Ohm CERIAED

CINST TERM_IM

1 FH$T 1M Ohm

(3R L 28 7 X ~cinst_hts_type t]

CINST _HTS 30 MV 0 IRWFHLE 30mV CERIAED
CINST _HTS 40 MV 1 IRV FHLUE 40mV
CINST_HTS_70 MV 2 IR HLR 70mV
CINST HTS 1 MV 3 IR TmV

[ b ke 2 5 X -cinst_edge type t]

CINST RISING_EDGE 0 BeviRit]
CINST _FALLING EDGE 1 R
CINST PMIDDLE 2 E A )
CINST NMIDDLE 3 e i)
[API 2 ]
API E3 2 B EE DRk AR
Hl
ci_set dac(ci_handle_t handle, handle: %} %A int- RE&Y  KEMEEDAC -
int32_t channel, double value) channel: i 2 L 2000~200
0mV

value: DAC &

ci_set_termination(ci_handle_t

handle, int32_t channel, int32 t

handle: X} % AJH int- ARG WEEEMST LR

channel: #iES5 R ffa
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value)

ci_set hysteresis(ci_handle t
handle, int32_t channel, int32 t

value)

ci_set inter delay(ci_handle t
handle, int32 _t channel, int32 t

value)

ci_set dead time(ci_handle t
handle, int32 t channel, int32 t

value)

ci_set edge type(ci_handle t
handle, int32_t channel, int32_t

type)

ci_set ad integration point(ci_h
andle t handle, int32 t channel,

int32_t value)

ci_enable_channel(ci_handle t

handle, int32_t channel)

ci_disable channel(ci_handle t

LAB MADE EASY

value: BHHTZRAYE

handle: %} % A)HH int - RSN

channel: JHiE 5

=

value: iR i B s 2

H

handle: X% A)H% int - ARG
channel: JHiE S

value: FEIR A [A){E

handle: X% A)HH int - RS

channel: HiE 5

value: ALHT[E]
handle: X% A)HH int - RASHG

channel: HiE 5

value: Yl k&2

=

handle: XF % H)H% int - RSHY
channel: B S

value: FR4) s

handle: X % A)HK int - RSN

channel: B S

handle: X% A int - RS
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handle, int32_t channel)

ci_enable all channels(ci_handle

_t handle)

ci_disable all channels(ci_handl

e thandle)

ci_get dac(ci_handle t handle,
int32_t channel, double*

out_value)

ci_get termination(ci_handle t
handle, 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 t
handle, int32_t channel, int32_t*

out_value)

ci_get dead time(ci_handle t
handle, int32_t channel, int32_t*

out_value)

ci_get edge type(ci_handle t
handle, int32_t channel, int32_t*

out value)

LAB MADE EASY

channel: JHiE 5

handle: ¥ % A)HH

handle: ¥ % A)HH

handle: ¥ % A)HH

channel: HiE 5

out_value:iR [F{E 55t

handle: X% H)H%

channel: HiE 5

out value:iR [F{E 55t

handle: XF % H)H%

channel: JHiE S

out value:iR [F/{H fE £l

handle: ¥ % A

channel: JHiE S

out_value:JR [FI{H a4l

handle: 2 AR

channel: J#HiE 5

out_value: & [FI{f 154t

handle: ¥ RAJHH

channel: J#HiE 5

out_value:J& [FI{f 154t
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int - ARE&D

int - AR&D

int - AR&D

int - RIS

int - RIS

int - JIRZSHG

int - IR

int - RESHY

IR (BUHD AR A

e E A HIE

FRIPUHEIEFH T

RKAUME

SR ] 4R

fH

BRHETE LI

Ii]

BRIUL AT A

1



LAB MADE EASY AR, B BRRA A

ci_get ad_integration point(ci_h = handle: X% AJH int- RS FRELA/D A
[y

andle t handle, int32_t channel, channel: HiE 2 FIHE

int32 _t* out value)

out_value: iR [FI{H a4l

ci_is_channel enabled(ci_handle = handle: X% AJH int- RS FREGEEfERE
_thandle, int32_t channel, channel: g2 RE

int8_t* out value)

out_value:iR [F{E £

9.1.7 =/ E

TSI

® B B T AN, IEH R RAW A

o ARGENIFLEERESIANE, MK (ME 10s £4) , 1HEH
#RAE

® ik IDWEHIEEMT2URLIFHKNITR, HTXKIARKE

[ TDC B8k E Y -cinst_clock source t]

& X =4 YiHA
CINST_INTERNAL_CLOCK 0 P S A
CINST EXTERNAL CLOCK 1 PR

[ % #52e X -cinst_data_mode t]

3% ZiA Vi BH
CINST DATA MODE_TIMESTAMP 0 PR [A] A 2
CINST DATA_MODE_TIMEZONE ' SRR
CINST DATA MODE_AD 2 A/D 1538
CINST DATA MODE_AREA 3 T AR A
CINST DATA MODE _REF COINS 4 ZEREHER
CINST DATA MODE_GLOBAL_COINS 5 ZRFEEA
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CINST_DATA_MODE_TOT

CINST_DATA_MODE_AREA_COINS

CINST _DATA_MODE_DUAL_TIMESTAMP

CINST_DATA_MODE_PERIOD

L5 5 Y -cinst_test mode t]
-5'4

CINST TEST MODE_RAW

CINST TEST MODE_ALL 0

CINST TEST MODE ALL 1

CINST TEST MODE TOGGLE

CINST TEST MODE _INCREASE

CINST TEST MODE DECREASE

CINST_TEST _MODE_TRIGGER_IM

[ 5447 %6 25 8 52 Y -cinst_test_data_bandwidth t]

EX

CINST TEST DATA BANDWIDTH_100M

CINST TEST DATA BANDWIDTH. 1000M

CINST TEST DATA_BANDWIDTH_3000M

CINST TEST DATA_BANDWIDTH_6400M

[ A/D HARF I 45 S 2 7€ X ~cinst_ad_area_scale t]

X

CINST AREA_SCALE 1

RS B AR AR

ok R 0 A 5

RE -4 R AT Al

L AR [ A5 2

JEL 1IN A

B

RAW JR 46t 2X

4 0 AR

4 1

Fetietii

IR

R

IMHz A B i & A% 2

L

100M #5 5%

1000M i 58

3000M H5

6400M H5 T

YA

1 1%
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CINST AREA SCALE 1 2

CINST AREA SCALE 1 4

CINST AREA SCALE 1 8

CINST AREA SCALE 1 16

CINST_AREA_SCALE_1 32

CINST _AREA_SCALE_1 64

CINST _AREA_SCALE 1 128

[API & X ]

API BR#

ci_set tdc clock source(ci_han

dle_t handle, int32 tcs_type)

ci_set data mode(ci handle t

handle, int32 t data_mode)

ci_set test mode(ci_handle t

handle, int32 t test mode)

ci_set test _data bandwidth(ci_

handle t handle, int32 t

bandwidth_type);

ci_set board id(ci_handle t

LAB MADE EASY
1
2
3
4
5
6
7
Y IR [FE
handle: XTHA  int - IR
cs_type:
I S
handle: X Z A int - RS
data_mode:
HH A
handle: Xf AR int - RS
test_mode:
MR 2
handle: XfGLAJME  int - RS
bandwidth_type:
s 5
handle: XTRAH  int - IR

R (B ARA ]

1/2 &%
1/4 &%
1/8 &%
1/16 1%
1/32 1%
1/64 1%
1/128 1%
ThReHiiR ARV
¥ E TDC ey R
ClockSource
5E X
N - "~ VE I
wEgaEat PR
DataMode &
X
wEMREL, R
TestMode &
X
WEMREE W R
T TestDataBand
width
5E X
WEHR K ID JuH: 0~255
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handle, int32 t board_id);

ci_set coins_time window(ci
handle t handle, int32 t

coins_value)

ci_set_ad area_ scale(ci_handle

_thandle, int32_t scale value)

ci_tdc_resetn(ci_handle t

handle)

ci_system_resetn(ci_handle t

handle)

ci_get tdc clock source(ci_ha
ndle t handle, int32_t*

out value)

ci_get data mode(ci_handle t

handle, int32_t* out value)

ci_get test mode(ci_handle t

handle, int32_t* out_value)

ci_get test data bandwidth(ci

handle_t handle, int32_t*

out value)

LAB MADE EASY

board_id:

i ID

handle: X% A)HK

coins_value:

1) 2 11

handle: %} %A
scale_value:
iy et

handle: %% A)HK

handle: %% A)HK

handle: X% A)HH

out_value:iR [A[ &

et

handle: X% A)HH

out_value:iR [A[#

faEt

handle: Xf %A

out_value:iR [F{E

et

handle: ¥t % a)HK

out_value:iR [A|{

e
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int - JRSHD

int - JRESHS

int - RS

int - JRESHY

int - RZSHY

int - RZSHY

int - RZSHY
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ci_get board id(ci_handle t

handle)

ci_get coins_time window(ci_
handle t handle, int32_t*

out_value)

ci_get ad area scale(ci_handle

_thandle, int32_t* out_value)

9.1.8 REEIf

LAB MADE EASY

handle: X% A)HK

handle: X% A)HK

out_value:iR [

e

handle: X% A)HK

out_value:iR [B]1§

fEf

[ 13 & RS S5 MR -cinst_device status t]

5 X
temperature
current 1
current 2
current 3
current 4
current_5
current_6
current_7

current 8

[API & X ]
API B Z

R [E{E

AR (B AR
int- AR ID BRI ID R R,
5 iR -1
int - RS FRIVEFES 0 )

(]
int- R BRI A/D AR

G AR
KA L

int BRI OIRE
float FLEE 1 R (mAD
float R 2 UL (mA)
float R 3 B (mA)
float R 4 UL (mA)
float HLEE 5 UL (mA)
float R 6 BT (mA)
float R 7 B (mA)
float HLEE 8 I (mA)
ThRE#IR EEHEH
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ci_get channel num(c

i_handle thandle)

ci_get device type(ci

handle t handle)

ci_get device mode(ci

_handle_t handle)

ci_get product sn(ci_
handle t handle, char*
out_value, int32 t

size)

handle: X}

ZA)H

handle: X}

RAJH

handle: X}

LSl

handle: X

el

out value:

iR el

Bt

LAB MADE EASY

int - VA& IEIE

¥

int - WA

H

int - B

i1

int - IR

83

e

AREOR 2

KRBT

REG P81
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R EIES, A

/3\

o

0x1: Venus(TDC)

0x2: Mercury(Z & 7 #t
50

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



~hronos

ci_get device status(c
i_handle t handle,
cinst_device status_t*

out data)

ci_get device temp(ci
_handle t handle,

int32_t* out_temp)

ci_get fan speed(ci_h

andle t handle)

ci_get fw version(ci_
handle t handle, char*
out value, int32 t

size)

ci_get sw_version(ci_
handle t handle, char*

out value, int32 t

= ST

size: F1F

R

handle: %f
ESali
out_data:iR
EEEEE T

£

handle: X7
ZEW
out_temp:
R IE
O
handle: %

FA)H

handle: X
RAH

out_value:

A2 [e ]

size: FI

PR

handle: X

RN

LAB MADE EASY AR ChiiD AIRAF

A YRR N % L

int - R IREOR &RAS o %
W, M
cinst_device status_t 3&
X

int - JRAHG IR A% il

i3

int - JX5 FE

int - RIS

int - JRESHY
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size) out_value:

iR (Bl B

o Sty

size: FAT

HKE

9.1.9 MLERLE

LAB MADE EASY

IR (B AR ]

R

® AN IP A4 IP 75 BEAE R — M EL

® R 0 HEN, IEAEBE O M S
® Bk IP HhhE AN 2 1 5, 15 EIE W AT R

® HEHiKE MAC Hihl)G, 7 EEMEK

[API & X ]

API ¥

ci_set ips(ci_handle t handle, const

char* local_ip, const char* 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_tlocal port, int32 t

device_port)

SH B [EfE
handle: %} AR int - ARG
local ip: AHh 1P
device ip: %% IP
handle: X% AJHE int - JJREN
local_port: <3y -]
device port: 1A%t 1
handle: X% A)HE int - JR&NG
local _ip: A<Hh IP
device_ip: %% IP
handle: X% A)HE int - JR&NG

local_port: A< ¥ 1

85
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ci_get ips(ci_handle thandle, char*
out local ip, int32 tlocal ip size,
char* out_device ip, int32 t

device ip_size)

ci_get net ports(ci_handle thandle,
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_tdevice ip_size)

LAB MADE EASY
device port: 15y 1]
handle: %} % F)HH int - R
out_local_ip:iR [Al
Local IP fg%t
local ip_size: 47440
KN
out_device ip:i [A] [

Device IP 841

device ip_size: F- .
KN

handle: %% A)HK

int - RS

out_local_port:i [F]

Local Port #54%t

out_device port:i [F]

Device Port 841

handle: X5 AJH int - ARAAY
out_local ip:i&[f]

Local IP F5%t

local ip_size:FHF 44

Jorh

out_device_ip:i% [F] [

Device 1P 184t

device ip_size: 4

Jorh
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LAB MADE EASY R (BN AIRAF
ci_get wnet ports(ci_handle t handle: %% AJH int- R FREGIRM C i H 5
handle, int32_t* out local port, out_local_port:i& [A
int32_t* out_devi rt
int32_t* out_device_port) Local Port 154+

out_device port:ji 7]

Device Port $84F
ci_set mac(ci_handle thandle, const = handle: %} % )i int - IR wETIEM H MAC
char* mac) mac: ™ 1 MAC Hbtik Ho bk
ci_get mac(ci_handle thandle, char*  handle: X} % f]4H int- RS FRECTIRN I MAC
out_mac, int32_t size) out_mac:3& [ mac Mk Mgk

BEF

size: FAFE R
ci_set_ wmac(ci_handle_t handle, handle: X} ZAJHR int- RA&MS  WEHIEM O MAC
const char* mac) mac: ¥ 11 MAC ikl Hohk
ci_get wmac(ci_handle_t handle, handle: X AJHR int- ARA&MS  FRECTIEM H MAC
char* out_mac, int32_t size) out_mac:i% 7] mac Hiht Houik

TRET

size: FAFEUL R

9.1.10 BHERE

R

® I REE API &N, APLHAG, ASPHELRE, S rflhikE, FERE
Fr H QAP AR

® API iR [m[ &M, W] DALE £S5  B I 4RI B B R R E S, B0H A
get_last_error /7VAEE H RS RS B

® Rt T SEmSRECH AT EE EE O, AT DL EUEGE 2 N A7 T SE ) Ab HE

® LA ci_stop_acq API =il (k4 HT I EHE R EAE S WRARHA, R
A2 T e, RSt B3NAR stop_acq API, 5 1EEE KAE
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LAB MADE EASY

IR (BUHD AR A

o JaHItoNEERIR A, B FEREE (BN ZEERIAERS S SR A
EERO , FERECK, R SO RN

[API & X ]

ci_enable hex dataformat(ci_handle t handle)

ci_disable hex dataformat(ci_handle t handle)

ci_is_hex_ dataformat(ci_handle t handle, int8 t*

out_value)

ci_start rawdata _cache(ci_handle t handle, int

buffer size mb)

ci_start rawdata recording(ci_handle t handle,
const char* folder path, const char* file name,

int max VolumeSizeMB, int force close)

API RR¥

e 28
handle: ¥ % A)HH

handle: ¥ % A)HH

handle: X} 5 A)A%
out value:iR [ 4 /K
L]

handle: % 5 A

buffer size mb: ¥
GAF KA Bz

MB)

handle: X% A)HH

file_path: s 0 1F
Hx (AE, B
SE raw H3E)
file_name: %{#5 3¢
144
max_volumesize_mb
¢ SRR
BRA-1D

force close: f&755H

88
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int - R SR ANt il

Kot 2K

int - R RBEMAN

R i X

int - ARAFY FF /8 RAW %1
PoAE, SCHF
SRR

B RZEN

/N, HAfL: MB

int - RS JTJ8 RAW %

PRI ES
<file name>
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LAB MADE EASY

ci_acq rawdata(ci_handle thandle, int32 t

data_mode, int32 t duration)

ci_fetch rawdata(ci_handle t handle, int32_t*

g5t L SR A

(BRINH 0-false)

handle: XF%A)HH int - AR&G

data_mode: HfIE

=

duration: fFZEH}E]

handle: XF % A)H% char*
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IR (BUHD AR A

44 “.bin”

<max_volumesi

ze_mb>

WRIIE R

NFEET 0,

XA

<force close>

Un R s {1k
SHRAT, =
SLZME kS0
A7 (H 5
BARAF LA
S ORAT EiE
SEHERSE
{1k 5 Frakia

=

1)

THiaEAT Heh

KA (b

W)

<data_mode>

VR WL T 14

DataMode & X,

<duration>

KAERS ] B

-

SERT Y Raw



~hronos

LAB MADE EASY

out size, int32 t timeout ms)

ci_stop_acq(ci_handle_t handle)

ci_stop _rawdata_recording(ci_handle t handle,

int force close)

ci_stop_rawdata_cache(ci_handle_t handle)

ci_convert to hex(ci_handle thandle, const

char* bin_file, const char* hex_file)

9.1.11 HEWH

TR

out_size: iR A1 %40 K

AN

timeout_ms: #H Y

B (¥A7: ms)

handle: ¥ % A)HH

handle: ¥ % A)JHH

force close: /&75 5k
A S RAE

(BRILK 0-false)

handle: XF % )H%

handle: X} G4
bin_file: IR
GBI SRR AR
hex_file:#irHi f+75

HERI AR

R (B ARA ]

int - ARED

int - R

int - RS

int - RIS

Hidfa

&% [A] char %4

{5 LB R 4R

15 1: RAW %

EELvNES

21 RAW %%

EEEE

Fe 4 BIN U1
N HEX 3

U1 hex_file

BNNZE, BR
IR N
BE SCARAE
B SRR %

Ea

® Ut APL &R0, APLAHGE, AaBHELRE, SRR, 7FE~R

JFr B CALE A2 iR

® IR API R[HZM, BT LAFEAS & B b U 2 BRI E R G S, Bl A
ci_get last error/ci_get last error message J7 kA b AR FEE 1215 B
® T DL stop AP 5 1L SR AT AE 55 WA, ot a2 7
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G, RGEBAM stop APL 5 £t

[ Start-stop 73 H1iHIE

X

start chan

stop_chans

chan_count

RE

int32_t

int32_t*

int32_t

2 25 ¥ 4R -cinst_chan_group t]

IR (B AR ]

L

THaEIE S

2k IE S A TR

NG EREEEEDNAN

[ Start-stop 73 H7 XX £ 1138 18 73 2H 25 ¥4 44 -cinst_dual_stops_group_t]
L]

E X
start_chan
x_stop_chan
y_stop_chan
[API 5 X ]
API B3

ci_get single cps(ci_handle t

handle, int32_t channel)

ci_get coins cps(ci_handle t

handle, int32_t channel)

ci_output single cps(ci_handl

e thandle, int32_t duration,

it}

int32 t

int32 t

int32 t

¥
handle: X% H]#K

channel: il i&E 5

handle: XF % H)H%

channel: i & 5

handle: ¥ RAJHH

duration: RFZEHT (]
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TR
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TR
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TrA7iIE
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const char* folder path, const

char* file name)

ci_stop_singlecps_recording(ci

_handle t handle)

ci_output coins_cps(ci_handle
_thandle, int32_t duration,

const char* folder_path, const

char* file name)

ci_stop_coinscps_recording(ci

LAB MADE EASY

folder path: XfJEigfz

file name: Cff4

handle: ¥ % A)4H

handle: ¥ R A)HA

duration: fFZEH[E]

folder path: CfHFJEEgis

file_name: CF4

handle: ¥ % A)HH
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int-fRAS

fith

int-RZA

int- R4S

IR (BUHD AR A

REL A

f# 1 fRAF

SE T

PrA7imiE

et

B

PR A

BT

<file_path>
RIE R
T, BRAGE
output H %

<file name>

AR JE 2
HIEOLT
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Mgee CSV”

<duration>
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FA-FD
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output H %
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_handle_t handle)

ci_tof analysis(ci_handle t
handle, int32_t duration,
int32 tchl, int32 tch2,

int32 tcoins time window,
int32 tavg times, const char*
folder path, const char*

file_name)

ci_fetch tof rawdata(ci handl
e thandle, int* out_size,

int32 ttimeout ms)

ci_fetch _tof processdata(ci_ha

ndle_t handle, int* out size)

ci_stop_tof analysis(ci_handle

LAB MADE EASY

i

handle: X} %A int-IRZS
duration: FFLERS[A] i

chl: J#IE 1 @&

Jfo

Jo

ch2: JHIH 2 J#iE
coins_time window: £5&r
IR % 8

avg_times: JF Jii P34 fil R A
EWELIR SN €
folder_path: U Jefgf%

file name: X ff4

handle: X} % AR int64_t*
out_size:IR [AIFZH K/
timeout_ms: AR E] (B

f: ms)

handle: ¥ %A int64_t*

out_size: i [AI ¥ ZH K/

handle: %% AR int- R4S
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IR (BUHD AR A

Rt s
PYSCER S <folder path
TOF e >
i R
H, Bk
£ output H
F
<file_name>
WRA K
B, AMRAF
A
<avg_times>
WK EN
0, BiARH
A R A
MBI R
Tof RAW  int64 4,
Hdw -
timestamp,
tdiff
MBI R
Tof Process  int64 4,
HdfE WA
tdiff, counts
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_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_handl
e thandle, int32 t* out_size,

int32_t timeout ms)

ci_stop_ad analysis(ci_handle

_t handle)

ci_tot analysis(ci_handle t
handle, int32 t duration,
int32_t ch, const char*
folder path, const char*

file_name)

LAB MADE EASY
i
handle: X} %A int-IRZS
duration: FFZEHT[A] i
ch: HWiES
ad_integration_point: A/D T
Gy A
sampling_interval ms: KA
Vi) 5% s 1]
sampling_num: RFEEE
folder path: {1z
file_name: 3 ff4
handle: X% A)HH int64 t*
out_size: iR [AI%4H K/
timeout_ms: AR E] (ER
fii: ms)
handle: X G A)HH int-{R7
fih
handle: ¥ %A int-tR A
duration: FFZEI[A] &

ch: iHi&

folder_path: SCF32E%%

file name: SCHF#
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IR (BUHD AR A

Jrir

AD S <ch>

st WA A/D
iHiE
<sampling_in
terval ms>
PREAENIEE
HA7: ms
<sampling n
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RN T4
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SRHPHEEL R T

A/DRAW  int64 %4,
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ci_fetch tot processdata(ci_ha

ndle_t handle, int* out_size)

ci_stop_tot analysis(ci_handle

_t handle)

ci_es_analysis(ci_handle t
handle, int32_t duration,,
int32 tch, int32 t
ad_integration_point, int32 t
ad_area_scale, const char*
folder path, const char*

file_name)

ci_fetch es processdata(ci ha

ndle t handle, int* out_size)

ci_stop_es_analysis(ci_handle
_t handle)

ci_conform_es_analysis(ci_ha
ndle_t handle, int32 t
duration, int32_t chl, int32_t
ch2, int32 t
ad_integration_point,

int32 tad area scale, int32 t

energy window_minl, int32 t

LAB MADE EASY

handle: ¥ %A int64_t*

out_size: iR [BI¥4H K/

handle: %5 A)H int-{R7
i

handle: %% A4 int-{}R7

duration: RFEEAT[H] fig

ch: 1HiE

ad_integration_point: A/D TH

HRHE

ad_area_scale: A/D [HFFS

i G

folder path: CffFJEEgis

file_name: {4

handle: X} S AR int64_t*

out_size: iR [FI%ZH K/

handle: X G H)HH int-{R7
iy

handle: Xf R AJHH int-IR7

duration: FFZEI[A] 5

chl: iié 1

ch2: #iE 2
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SRS EY
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e

{2 1E TOT

SRS EY
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Hidls
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int64 $4H,
N tot,

counts
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energy window_maxl1,
int32_t energy window_min2,
int32_t energy_window_max2,
int32_t coins_time window,
int32 tavg times, const

char* folder path, const char*

file_name)

ci_fetch conform_es processd
ata(ci_handle t handle, int*

out size)

ci_fetch conform es areal pr
ocessdata(ci_handle_t handle,

int* out_size)

LAB MADE EASY
ad_integration_point: A/D T
R
ad_area_scale: A/D THIFRF4
HE I
energy_window_minl: AE&
& A /ME 1
energy_window max1: &
RO 1
energy window_min2: fE&
R /ME 2
energy_window max2: BEHE
R R 2
coins_time_window: £ &
I B fE
avg_times: T & -3 fil R A
EWEIRSSM€
folder_path: SCHFI2E%AR

file name: XfF4

handle: %5 AR int64_t*
out_size: i [AI ¥4 K/
handle: ¥ %A int64_t*

out_size: i [AI ¥4 K/
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e
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REREIA

MUE T -

0-16384

R [A] i~ F
int64 F4H,
MR

tdiff, counts

AR 1] J >

LS WE



~hronos

ci_fetch conform es area2 pr
ocessdata(ci_handle t handle,

int* out_size)

ci_stop_conform_es analysis(

ci_handle t handle)

ci_period analysis(ci_handle t
handle, int32_t duration,,
int32 tch, int32 t
sampling_interval ms, int32 t
sampling_num, const char*
folder path, const char*

file_name)

ci_fetch_period_rawdata(ci_ha
ndle_thandle, int32 t*
out size,

int32 t

timeout_ms)

LAB MADE EASY

handle: ¥ %A int64 _t*

out_size: iR [BI¥4H K/

handle: %% A4 int-IRAS
iy

handle: X} %A int-tRA

duration: FFZEAT[H] [

ch: JHiE

sampling_interval ms: KA

Vi) o5 B 1]

sampling_num: SRFFEE

folder path: C{4JE#4%

file name: CfF4

handle: ¥ %A int64_t*

out_size: i [AI ¥ ZH K/

timeout_ms: RS E] (B
fi7: ms)
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ci_fetch period processdata(ci

_handle_t handle, int*

out_size)

ci_stop_period analysis(ci_ha
ndle t handle)

ci_startstop_analysis(ci_handl
e thandle, 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,
const char* folder_path,

const char* file_name)

ci_fetch_startstop_processdata
(ci_handle_t handle, int32_t
start chan, int32_t stop chan,

int32_t* out_size)

LAB MADE EASY
handle: ¥ %A int64 _t*

out_size: iR [BI%4H K/

handle: *F%A)HH int- R4S

fith

handle: %% A4 int-{R7
duration: RFEEATH] 5]
chan_groups: iMiE /> 2HiR4EN
chan_groups count: J&#iE )
HE

dual_stops_groups: M 1Eif

TH 5 AR %

dual stops groups count: XX
2RI IE s> H AR

coins_time window: &

I i 1B

folder_path: SCF32E%4%

file name: SCfF#

handle: ¥ %A int64_t*
start_chan: JF4RiEE 5

stop_chan: £ 1EiBiE S
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amplitude
SR 1 [B] fi P
Period int64 A,
Process 0  #&%AN:
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LR
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ci_fetch_startstop average pr
ocessdata(ci_handle t handle,
int32_tstart chan, int32 t*

out_size)

ci_fetch startstop dualstops r

awdata(ci_handle t handle,
int32 tstart chan, int32 t*

out_size, int32_t timeout ms)

ci_stop_startstop analysis(ci

handle t handle)

ci_clear analysis data(ci han

dle_t handle)

9.1.12 HftbBhiE O

[API & X ]
API B

ci_free char data(char

* ptr)

LAB MADE EASY

out_size: iR [BI¥4H K/

handle: ¥ %A int64 _t*

start_chan: JF4RiEE 5

out_size: & [AI %4 K/

handle: ¥ % AJHA int64_t*

start_chan: FiRiHIE 5

out_size:IR [AIEZH K/

timeout ms: MY (ER

fii: ms)

handle: X} %A int-fR 7
i

handle: X} %A int-fR 7
i

¥ B [E{E TheesiR
ptr: WAFIRER - BT APL A EC 1Y

Char WA7FE%T
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IR (B AR ]

SR 1 [B] fi P
Start-stop int64 A,
Average ¥ N
Process 21  tdiff, counts
5
SR I [A] i~
Start-stop int64 4,
dual stops 1S W
RAW #i#% | x stop_tdiff,

y_stop_tdiff
PFIETFIR
ZbiEiE
I ) 22 70
r
THEREE
ST AT

EREM
FEE T

ci_fetch rawdata J&[A]
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ci_free int64 data(cha

r* ptr)

ci_copy_data(char*
dest, uint64 t src_addr,

int size)

ci_copy_int64 data(int
64 t* dest, uint64 t

src_addr, int size)

ci_int64 pairs_to_strin
g(char* dest, int32 t
dest_size, const
int64 t* data, int32 t

data_size)

LAB MADE EASY

ptr: WAETREE

dest: HIIHN 45
&
src_addr: API %

PC F) A A7 i B

dest: HHI Int64

WAFRE

src_addr: API %

FiC i) A A7 TR AT

dest: HMIATETE

Ef

dest_size: HIPH
R

data: JEEHE L HE
data_size: VEH(RE

K

9.1.13 BREEFEM

1) RZEW:
& X
CINST_SUCCESS

CINST_FAIL

int-5ZBR
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I AP 23R i

Int64 NA7¥E4ET

$ 1 API Z-FiR i

WAE R H A AF

Hyhk

$ 1 API 4 1t
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Mk

i inte4 FE 3
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TR
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LAB MADE EASY AR, B BRRA A

CINST_TRUE 1 i /R1E True
CINST FALSE 0 i /R {H False
2) BRIERE:

® Jirfi APL i #l 2 LR % a1
® Uil R o i AE 2 20 1
® AR REM M, BT SR stop API

9.2 C++ API

9.2.1 HiAR

ChronoslInst &I T~ ks B2 I 8 2 CEE Al - TDC I ) B0 e 83 50 %)
AR Cr3283, RN SRER:. TLE . B REM ST EThEE . %5 T Qt
MEZETTR, SCRE SR A 7 20 A

X R E T ChronosInst C++ APT [ FZ DI Re A 7%, WTH TR
BT O R AR

9.2.2 ¥R SiREERE

9.2.2.1 MiaHk

T APLAE OIS, TOURMIBE, DU AR B .
AR RAN PR, S REMIE AR (CSP_BASE_PATH) ##5€ H& N4k ailf
B, SAEBLER baseDir Hax T EH: &5, SEPITEFPAMTHRXTE
.
[API & X ]
API 28 SR i
ChronoslInst (QString configPath, = configPath e SRR AT W R SO AEAE
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Chronos LAB MADE EASY WA OB AR A

QString baseDir) baseDir St H % MK B A%, #REHIX T
AL % (R
% E CSP_BASE PATH

WA

9.2.2.2 WREAMESEE

ENIERS RS A RESILY

INST USB3 _DEV 1 USB3.0 #1

INST UDP_DEV 2 UDP T-JEM HI

INST UDP_W_DEV 3 UDP J5JEM HI

[API & Y]

QList<INST DEVICE_INFO> - IR [FR %4 M 51 3%

getDevices()

bool connect(int connType) connType WEEORA  ERRS

I3 [B] T B 2R U

9.2.2.3 $HIRALE

BT QT 5 SHEHLHI R IRANER T 30, AT DASRIURGL (AR iR AU AN R A5 12
LS RAS E 3]

ERROR_CONFIG_NOT_FOUND 2000 e B AR

ERROR INST DEVICE NOT FOUND
- - - - 2001 B AT
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LAB MADE EASY

ERROR _INST DEVICE NOT_CONNECTED

ERROR _INST DEVICE ALREADY RUNNING

ERROR _INST START PROTOCOL_FRAMEWORK

ERROR_INST PROTOCOL _FRAMEWORK NOT RUNNING

ERROR_INST PROTOCOL FRAMEWORK_INTERNAL

ERROR_INST ACQ DATA FAILED

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

ERROR INST TERMINATION CONFIG UNSUPPORTED

ERROR INST ENABLE CHANNEL FAILED

ERROR INST DISABLE CHANNEL FAILED

ERROR_INST SET CHANNELS ENABLED FAILED

[API & X]

API ¥
void pf errorOccurred(INST_ERROR error, INST ERROR
const QString& description) .

description
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LAB MADE EASY RN (D BIRA R

923 EBK

WA AT, T CUed T & BRRlE, WE S IEEN R E IV EBRIAME.
W B G, 7E selfcheck Hagp F oA E M HERS, WTUEER BRIRS.

[APIEX]
API 2 SHUi £
bool selfCheck() - - Wk R O
R[] ol Ty i AR e
9.2.4 BIERCE
9.2.4.1 DAC & E

A DL B SN EIER) DAC {5 CAERGERE: -2000 22000, ##ES KB

VR

o HEmIHEALHRE DAC

© I status By 1, IR ELAEA SR AE A, value S [ 92 A MM
RS R IR )

[API 52 X]

API 2% SN &
INST_RESULT<double> setDAC(int channel WIES WHEMKI DAC 1A
channel, double value) value DAC f& I [=]

INST _RESULT<double>
INST RESULT<double> getDAC(int channel I

status - RE&
channel)

value - DAC 18
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LAB MADE EASY RN (D BIRA R

9.2.4.2 FHITIRE

A DL B AN EE Y PHPUE (B &E: 50 Ohm A1 1M Ohm) .

Vacy— =S
® [VHEII S Y Rk B iR 1E Termination FHFUE (Venus Ultra &%)

0 ZEIEHIEANYHRXE Termination FHPLE

BHHTZA (INST_TERM_TYPE) :
& X 18 Yi B
INST_TERM_50 0 FH$T 50 Ohm CERIAMED
INST TERM_IM 1 FHFT 1M Ohm
[API & X ]
API ¥ SR &1k
INST RESULT<int> setTermination(int ~ channel BiES 15 B FFRAL Termination fH
hannel, int val s
channel, int value) value B0 g PR AE
i&[A] INST RESULT<int>
INST RESULT<int> getTermination(int ~ channel BiES
status - JJRZ
channel)

value - FHETIME

9.2.43 IRHHEGE

BB IEIE R R A CARME TR 0-3, HHSRIED .
e BUF
® ZIHIHIEA SR B BB AL

TEIR T LRSS (INST_HTS _TYPE) :
5E X =1 BB
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INST HTS 30 MV
INST HTS 40 MV
INST _HTS_70 MV
INST HTS 1 MV
[API & X]

API

INST_RESULT<int>

setHysteresis(int channel, int value)

INST_RESULT<int>

getHysteresis(int channel)

9.2.4.4 BiBEIERIEE

BB AN B R REAE CHRE TS -

[API 5E X ]

API

INST_RESULT<int> setInterDelay(int

channel, int value)

INST_RESULT<int> getInterDelay(int

channel)

LAB MADE EASY IR (BN ARRA R
0 IR HE 30mV CBRAED
1 BV HLE 40mV
2 IBFHLE 70mV
3 IR L 1mV
2 SR #iE
channel Wi S T B AR EGE T IR i
value AR i H s A a0
1 (V£ 7L INST_HTS_TYPE
A E SO
channel SiiBIERS)

28

channel

value

channel
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i&[A] INST RESULT<int>
status - A7

value - 1R B 2R

0-1000000ps, FEH RO

#E

BB AR SR I ]

iR\ INST _RESULT<int>

{t status - RZS

value - 9 [8] ZEIRAE



LAB MADE EASY RN (D BIRA R

9.2.4.5 FERAfEEE

WE S MEIE R LN HE CERETER: 2-130000ps, #EH 2 KM .

[API E X1

API 28 SHUY #IE
INST RESULT<int> setDeadTime(int channel, channel  AIES T B AR U E BT
int value) I]

value JE I SRR R E
IR [A]

INST RESULT<int> getDeadTime(int channel)  channel  HIES
INST RESULT<int>

status - JRZ

value - AR [8)4H

9.2.4.6 A/D ERATIEE

WE A/DEE (HATR& & EomiE, & A/D EE) MRS E CARUETE
Fl: 0-65535, HHERMO .

T 0

® ZHIMIEA SR E A/D HA A

[API 52 Y]
API SH SR #E

INST RESULT<int> channel SP GRS T E AREUEE A/D A
setADIntegrationPoint(int channel, int value i A/D T 1A
value iR [A] INST RESULT<int>

) B -

status - JRZ

INST RESULT<int> channel BGPERSS

' o value - A/D THARFA /A
getADlIntegrationPoint(int channel)
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LAB MADE EASY IR (BN ARAF
9.2.4.7 jBiRkNAL RKBIGE
T LI T A W Al R
INST_RISING EDGE 0 A
INST_FALLING_EDGE 1 TR
INST PMIDDLE 2 iEH[A]
INST NMIDDLE 3 (i
[API EX]
INST RESULT<int> setEdgeType(int channel HiES W E RS E 1
. .
channel, int value) value ST i T ik & B
& (3]
INST RESULT<int> getEdgeType(int channel WIS
INST RESULT<int>
channel)

status - JRZ&

value - ik 2

RfE

9.2.4.8 BIEFERRE

LI IETE B E AT RE /AR RE . ARRE)G, ZIEIESCH], AP I R

P

[API 5E X]
INST RESULT<int> enableChannel(int channel BIiES BB TE {f Ae /A Ae
channel) iR [A]
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INST_RESULT<int> disableChannel(int channel BIE
channel)
INST _RESULT<bool> channel JBIE

isChannelEnabled(int channel)

bool enableAllChannels()

bool disableAllChannels()

925 =R/ E

9.2.5.1 Rk ID ®&E

IR (B AR ]

INST_RESULT<int>

status - JRZ

value - fHEEIRAH

ARIPUBETE fEREIRAS

INST_RESULT<bool>

status - JRZ

value - J& A {H A

BE P IEIEERE,

R [A] D BRI

BE P IEIESERE,

IR [ B BRI

WE YHTB AR ID 5, FEH TR &I X% (G RUETEH:
0-255, HHESRMD .

[API & X ]

API

INST RESULT<int>

newBoardId)

setBoardId(int

ZH

newBoardld
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value - &

ID 5

Int getBoardId() - - IR ID

_l%.l

9.2.5.2 TDC B 3EiFEIRE

W HE TDC Bk
INST_INTERNAL CLOCK 0 A H B B
INST_EXTERNAL CLOCK 1 AN I e
[API & X]
INST RESULT<int> srcType WP RERORVERA B ERIERI TDC ok s
setTdcClockSource(int srcType) JR [A] INST _RESULT<int>
INST RESULT<int> - - status - IR7
getTdcClockSource() value - W EPRIFEIETUE

9.2.5.3 BHEENRE

WHE AT B
INST DATA MODE _TIMESTAMP 0 B [
INST DATA MODE_TIMEZONE 1 B X
INST DATA MODE_AD 2 A/D R
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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
[API & X ]
API
INST RESULT<int> setDataMode(int dataMode)

INST RESULT<int> getDataMode()

9.2.5.4 FFEREEIEE

3 THIAR I A 5
4 SEF AR
5 AR
6 3 R s ] ] A =
7 AETE- 4 R R Al
8 KIS [ A
9 JE I B AR
e 28 SHH A
dataMode EAE i et W B AR
) ] Hmeis
IR [A]
INST_RESU
LT<int>
status - JRAS
value - i
1S TUE

WEAFEN B EEE CHRUETERE: 0-16000000ps, #8H 2RO .

[API & X ]

API

INST_RESULT<int> setCoinsTimeWindow(int

coinsTimeWindow)

2% SH #E

coinsTimeWindow FFA I 1) T {E BEE R
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INST RESULT<int> getCoinsTimeWindow()

9.2.5.5 MR IRE

IR (B AR ]

[B] i fEL

& (7]

INST RE

SULT<int

status - R

&

value -

N

(1=

BB A S, RGN O AN A ], IEW AR RAW K.

53

INST TEST MODE RAW

INST TEST MODE ALL 0

INST_TEST MODE_ALL 1

INST_TEST MODE_TOGGLE

INST_TEST MODE_INCREASE

INST_TEST MODE_DECREASE

INST_TEST MODE_IM_TRIGGER

[API E X ]

API

INST RESULT<int> setTestMode(int

testMode

= YLHA
0 RAW [ 4G Hd i3
1 40 B
2 4 1B
3 LE QISR
4 BRI
5 IR
6 IMHz PN il i 15
% SHUH i
MR R AR AR
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testMode) 8 iR\ INST RESULT<int>

e A
INST RESULT<int> getTestMode() - - status - R4

value - AR E

9.2.5.6 BIBHREIRE

B R
& X ik Pt

INST _TEST DATA BANDWIDTH_100M 0 100M 4 7 5

INST TEST DATA BANDWIDTH_1000M 1 1000M #4155
INST_TEST_DATA BANDWIDTH_3000M 2 3000M HHiE 1 %

INST TEST DATA BANDWIDTH_6400M 3 6400M H¥E 1 v

[API & X1

API SH SH U #IE

INST RESULT<int> dataBandwidth =~ $(#Ear vi 8 A 1 EASREUI R v
setTestDataBandwidth(int 1B Syt

dataBandwidth) iR [A] INST _RESULT<int>
INST_RESULT<int> - - status - JIRF

getTestDataBandWidth() value - 5 55 R AUH

9.2.5.7 A/D MRA ARG E

BEE A/D [HARFR 9 4a iR

& X (=R BiHA
AREA SCALE 1 0 1%
AREA _SCALE 1 2 1 172 i
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AREA _SCALE 1 4

AREA SCALE 1 8

AREA SCALE 1 16

AREA SCALE 1 32

AREA SCALE 1 64

AREA SCALE 1 128

[API & X]

API

INST_RESULT<int>

LAB MADE EASY

2K

adAreaScale

setADAreaScale(int adAreaScale)

INST_RESULT<int>

getADAreaScale()

9.2.5.8 REFEEIKE

A PRICCL T B 5 5 -

API

int getChannelNum()

Int getDeviceType()

int getDeviceMode()

L

BRHR B %A RO TE 5

AR %R

KRR &S
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SR

TR X 4T

KA

IR (B AR ]

1/4 %

1/8 1%

1/16 1%

1/32 1%

1/64 1%

1/128 1%

I

B FFRER 7 4 s A
i&[A] INST RESULT<int>
status - R

value - THIFRER 4346 i 2 Ay

#IE

AMUFER S5 EIE

0x1: Venus (TDC)

0x2: Mercury (284 HT40

0x1: Venus Lite-32/Mercury-16

0x2: Venus Lite-24/Mercury-12

0x3: Venus Lite-16/Mercury-8
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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
INST RESULT<QString> IREC A% 72 T 5 INST RESULT<QString>
getProductSN() status - JRZAS

value - [HIARFR 7 4ETH YA
INST DEVICE_STATUS IREE & HRAS SREE A% o il AN % L B FEL YR A
getDeviceStatus() (mA)

INST DEVICE STATUS{

int temperature; I BN

float current_1; /| HLERH mA

float current 2;

float current 3;

float current 4;

float current 5;

float current 6;

float current 7;

float current 8;
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int getFanSpeed() BNt = A
RPM)
const QStrin -
: SR A A

getFW Version()
const QString IR A IR A

getSW Version()

9.2.5.9 EfIiFEH

FEAHE TDC BAM ARG 4R BN

TSI
® AGEM X AMATREENL, FNBR (R 10s £4) , 151EH
P

API ¥ SHUH &V
bool tdcResetn() - - TDC &A1
A RE TN
bool  systemResetn() - - ARG SN
IR [ B D B 2
9.2.6 MLEACE

9.2.6.1 FIkM IP g E

BETIRM ) 1P Hdik

e RE

® AN IP FIA & 1P 75EAE A — N B
® [EIIP Mikb)5, 1 EERAIATERIE

[API E X ]
API ¥ S ¥ A B

116



INST_NET RESULT<QString>
setIPs(const QString& local ip, const

QString& device ip)

INST NET RESULT<QString> getIPs()

9.2.6.2 FIkMim 1L E

VB T IR 11 I 2% 3 11

TR HT:

LAB MADE EASY
local_ip AHb TP Hihik
device ip BE4% 1P bt

WAL (B BIRAF
B EANPRICT-IE R 1P kit
pA ]|
INST_NET_RESULT<QString>
status - RZ
local_value - A<l IP i

device_value - 154 IP il

® iR L) SISO, B AR Ok S e S
® B, EEIERSIETIRE

[API & X ]

API

INST _NET RESULT<int>
setNetPorts(int local port, int

device port)

INST_NET_RESULT<int>

getNetPorts()

9.2.6.3 FAIJKM IP & E

TCE TR EHY TP k.

e UE

¥ SHUL

local_port 21 R 245 i
1

device_port T 2% R 265 ity
1

® AHLIP ABL IP 7 ZEAE R — B
® ZXIP Hikk)E, W EIER ST

[API & X]
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INST NET RESULT<QString>
status - JRE
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API 2H SR
INST NET RESULT<QString> local_ip AHb TP Hihik
setWIPs(const QString& local _ip, const device ip Y 1P Mkl

QString& device ip)

INST NET RESULT<QString> -

getWIPs()

9.2.6.4 FFIkMim O E

BB T IR T IR 28 iy 11

TR HT:

ERIRMEE (BUHD ARRAH
&k
B MR IE R 1P
IR [m]
INST_NET_RESULT<QString>
status - JRZ
local_value - A<l IP i

device value - ¥ 4% IP Hitik

® iR L) SISO, B A SRR Ok S I S

® Bl G, 1 EER AT IRAE

[APIEX]
API 23
INST_NET RESULT<int> local_port
setWNetPorts(int local port, int
device_port
vice_port) device port

INST_NET_RESULT<int> -

getWNetPorts()

9.2.6.5 FIKM MAC HhtiFE

B E RS TIRR T MAC Stk

e UE

SN

A ) 25 3ty

[}

B 2% 3

[}

® {E— RN, WAIRIER MAC Hihik 2 ME— )
® Z MAC Milib5, — B 28 B A HALEE B8, 157 MAC #ibk2247,

118

1% []
Ve BAERELUA JE M
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INST NET RESULT<QString>
status - KA
local value - ZA3h %% 4% v 1

device value - 7% W 25 i 1]



HRNER R

[API & X]

API

INST MAC RESULT setMAC(const

QString& mac)

INST MAC_RESULT getMAC()

9.2.6.6 FILM MAC Hutig &

LAB MADE EASY

ZH SN

mac M 1T MAC #bhik

WA B TIRM ) MAC Hidik.

E R

o (MW, MIfRBER MAC itk 2 ME—H)
® MBI MAC Mililb)5, —MhEHEEACHALEE 4%, 5 MAC #ilik 247,

ERER R

[API 5E X ]

API

INST_MAC_RESULT setWMAC(const

QString& mac)

INST_ MAC_RESULT getWMAC()

2K SHULH

mac M MAC ik
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R[]
WEFFRICT-JEM 1 MAC
Hh ik

JR[A] INST NET RESULT-

MAC
status - JRZ&

device-mac - % M 1

MAC sk

2y
BB AZREUGIEM O MAC
Hidik

JR[A] INST NET RESULT-

MAC
status - JRA

device-mac - B 0

MAC Huhl:
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9.2.7 HERE

e e BT I RAW 4 R ER M.

R0

® UKL APL 2R, APLUHMG, ASFHIELIE, S rElRE, 752
FH oA AT

® R APLIR[AIZEM, v LAEER B ER R BRI RE R, BUE log H
G TEE

® PRAL T SEHIRECM A AR O FE O, AT DASEECECHE 31 N A7 HEAT SER AL BE

® 1L stopAcq API a1k 2 57 B REAT S5 WA, REE
R T 5, Rt HBhAA stopAcq AP, {5 1R #E R EE

® JEH NS REH, B EE BRI @R EERE S, STHFEEA
SR , FENEK, 15 R SO RN

[API & X]
API 2% SR ik

bool enableHexDataFormat() - - Ja F 7Skl g
A RE TSI

bool disableHexDataFormat() g - S I VA Fid I S

CERAN i 2O

J& [F] R D B

bool isHexDataFormat() - - AT A S
il =X
IR 8] B A

bool startRawDataCache(int bufferSizeMB GRAF RN (B Ja 3l RAW $0#5 2247

bufferSizeMB) MB) (CLFFLIT N AF L
BOHEE)
IR [ BRI B R W

bool folderPath WS EHRRE RS SR AT

startRawDataRecording(const (ERNJE raw H A B )5 48 48 1
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QString& folderPath, const
QString& fileName, int
max VolumeSizeMB = -1, bool

forceClose = false)

bool acqRawData(int dataMode,

int duration)

bool
fetchRawData(std::vector<char>&

outData, int timeout_ms)

bool stopAcq()

bool stopRawDataRecording(bool

LAB MADE EASY

fileName

max VolumeSizeMB

forceClose

dataMode

duration

outData

timeout ms

forceClose
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RARE, ARAF

A

AR (B

WA, AL

MB)

72 1 5 il 57 1S

e (B R DR

17301, SR ORAT

I JRFF8HE1T)

B G AT

[iilibE4C A S

X0

By R GRS 7] (B

B #)

SETIR [F] 1] Raw %

1

AR TE] (LA

ms)

T SR A5 1 ST

T, wmREA+N
R A, 5
&4 N dat; i R
JEHH, B
i, R

29 bin”,

THEHE RS G
AR, SZETR

ED)

iR [a] R H BRI

S B2 Raw 4

iR [a] R B BRI

(SRl Epe S
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forceClose = false)
bool stopRawDataCache() -
bool convertToHex(const binFile
QString& binFile, const QString&
hexFile, bool isAsync = false)

hexFile

isAsync

void stopAsyncConvert() -

9.2.8 HIEDH

9.2.8.1 BED

IR (BUHD AR A

TRA7

A R 6 K S

iR

fi H 9+ 7N S

frigte

TRA7

1R [a] p B BRI

{51l Raw #HlR 2247

1R [e] e T BRI

et — it il 2L

PERIA7N kA%

QE L VNEE/ & ES

A SO A%

W)

AN A, B
AR/ )
SCPRAE Rt i S

FZHZT

RSP AL, 5
EAVASIBEEIFR R <

5 ot e etk

&

oif

=

QISR A A0 Ab

FE, Ay LA A

1759, 1 1R

#AF

B IE L TR AT S THECR I APTHZ I, Bdfs T DS U, i mT BAsk
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IR HL o

E= UF

® Ut APL G, APHIELFE, APIZRRE], FERFH RS
NPk

® LSl APLIR[EIZRIMG, W LAERS R B sl B BRI iR (5 2, BUAE log H
TP EER

® T LU stop AP 5l 1L M BT HIAESS: WRARM, NIRRT E, R4
2> H 3N A stop API, 15 1EAF5%

® i fFA iR Ar, 15561 B DATAMODE A GLOBAL COINS (£ JRfF&
5w

LAB MADE EASY AR, B BRRA A

[API EX]
API 2 S ik
bool outputSingleCPS(int duration HHE RIS ] CH At A TE S TR
duration,const QString& fr: D ESlpais
i i DB R
folderPath, const QString& folderPath WO S L YA RE SN
fileName) CRE, Bk
output H3x)
fileName Hdl SR B R (GREA
WERATELT, B
INEE AR “csv)
bool stopSingleCPSRecording() = - - 15 SRR ORAFAT:
%
I [ B T 2k T
%l T A SO
bool outputCoinsCPS(int duration BAm R ) (B ! : R
ESpas
duration,const QString& fir: #) SV E TR
folderPath, const QString& folderPath B S P4
fileName) CRE, Bl
output H3x)
fileName Bl 2R CREA
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WAL, B

WEHA A .csv™)

bool stopCoinsCPSRecording() - - IR AT B R AT
%
I [A] B Dy 2k T
int getSingleCPS(int channel) channel SGBERS SR R Y SE
int getCoinsCPS(int channel) channel BB ERS SRR mE AT

9.2.8.2 TOF 4t (RUBERTEIZEH4T)

XHEE RPN IEIE AT TOF I Ia) 734, Bl IO Wy, thm] BLSEIRE A
AFBEHUEEAT 73 Ao

I

® it APLIAMG, A BHIELFE, APIZHIR[N, FEMEF A CAHERFE
i

® iR APLRIFIZRML, AT DAAE RS R [l i 2 AR R A5 2, BUEE log H
SHHTEE

® DL stopTofAnalysis API 253 il 45 (4 {1 0 AT £ 5% W RANA, 5
Wit 2 g, R9i4 E50H A stopTofAnalysis API, {5 1E50#r

[API & X]

API 2 SHU &
bool tofAnalysis(int duration, const duration B R A TR AL Fb
INST TOF OPTIONS& options, const .

- - options INST TOF OPTIONS{ <chl>
QString& folderPath = QString(), const
chl, JWIE 1 WS
QString& fileName = QString())
ch2, <ch2>
coins_time_window, JHIE 2 JEE S
enable avg mode, <coins_time window>
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LAB MADE EASY IR (BUHD AR A
avg_times PN 18]
} <enable_avg_mode>
R 3 R A
X

<avg times>

JA P38 fih A AR S

o PR E

folderPath  #dE SCAF4 H H 3% AJ 5 B 4 AR B
TR, ANRHE, IR

iASE output H %

fileName BHE S 2FR A B G R B

T BRSO

“.csv”
bool outData i [A] Tof Raw #(#E QPointF # =
fetchTofRawData(QVector<QPointF>& X-timestamp I+ 7] %
outData) Yotdiff
timeout ms TSR] CERLA:
ms)
bool outData iR [A] Tof Process #(#fi ~ QPointF 1%z
fetchTofProcessData(QVector<QPointF>& X-tdiff {8
outData) Y-counts H{F
bool stopTofAnalysis() - - 15 B Dy B 2R
9.2.8.3 A/D 434k

XHEE FEIE BT A/D 55 Bl tr, Bdls O # s
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vap e BT

® ZFE{UN A/D IEIEA M (RAFHEE) , IHFRIMNEES

® T APLHJG, AEFHZELRE, APISLENRE, FEEFH OB
i

® N4 APLIR[EIJM, AT LATERS R BIR B B AR MRS R, BUE log H
SHHITESE

® A LI stopAdAnalysis APT Z5miilfs (k4 /T K BAE5%: WERAWAE, 77
Mt e 25, RS2 33 stopAdAnalysis API, {51550 #7

[API & X1
API S S #E
bool adAnalysis(int duration, const duration s R ] Bfr. B
INST AD OPTIONS& options, const options INST AD OPTIONS!  <ch>
QString& folderPath, const QString&
ch, A/D I IE 8 1E
fileName)
ad_integration_point, <ad_integration_point>
sampling_interval, T TE 1) AR 53
sampling num <sampling_interval>
} SRFEMERE, BAL: ms
<sampling_num>
KAEECE, RN
0, ARAE
folderPath L ETR RSP ] & B 4% I AR BLAR
e, ARE, B
A output H g
fileName s A R R e S A 1 L
R NNEE S
“.csv”
bool outData i% [5] A/D Raw H3E QPointF #% X
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fetchAdRawData(Q Vector<QPointF>& X-sampling_points

outData, int timeout_ms) FE
Y-ade {55 ADC fH

timeout ms  FEERFHSA] CEAA:

ms)

bool stopAdAnalysis() - - A GRS

9.2.8.4 TOT o4 (G EBTE)54T)
SR e EIE A TOT GEBIR A 041D 8T, Eods PLC kg a4 H

ey P

® /T APL MG, A&IHZELR, APIZHIRE, FEEFH CABSMET
i

® 1 APLIRI[EIK, AT DATEAS G [BI H B B Rk AR5 R, BUTE log H
ST EE

® LA stopTotAnalysis API 25345 (4 /T ) 0 AT AR 5% WRAHA, 7
il 25, ZRGi4 H 530 stopTotAnalysis API, {5 1E43#7

[APT & X]

API ¥ SR HE
bool totAnalysis(int duration, int ch, const  duration B R A TR AL
QString& folderPath, const QString& ch S
fileName)

folderPath Hw s B ] % B 48X AR B
x XA . AW
#H, BUAZ output
H 3
fileName B SO SRR PN R AR

T, BRNERA N

“.csv”
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bool outData % [A] Tot Process QPointF #% 3\,
fetchTotProcessData(QVector<QPointF>& b€ X-tot
outData)

Y-counts £ &

bool stopTotAnalysis() - - A G RSN

9.2.8.5 BEIES 1R
S s IE BT B 1SS 5 B b, B DR U H

I

® IZIL I A/D IEIEA R CGR&ATHCEE) , EWRIMNEES

® it APL ARG, ANSBHIELFE, APIZHIR[E, FHFEMFH COAFZERE
i

® N5 APLIRIFIKM, BT UAFEAS 1R B B0 2 B AR AR (B S, B7E log H
SHHTES

® LU stopEsAnalysis APT 253l f5 (k4 {0 AR 5% WA, 7
MrifaI 2 S, RS EHshiH stopEsAnalysis API, 1514347

[API & X]
API 2H SR EIE
bool esAnalysis(int duration, const duration B R AR ] LR VR
INST ES OPTIONS& options, const .
iy options INST ES OPTIONS{ <ch>
QString& folderPath, const QString&
ch, A/D B IE S E S
fileName,)
ad_integration_point, <ad_integration_point>
ad_area_scale I IE T ARAR B
} <ad_area_scale>
A/D TR AT

M, G A AT

4 X

folderPath Liepes T ] B E At AR B
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i E. ANEE, B

A output H%

fileName Bl S K AR 5 844 1 DL
T, BNERAN

“.CSV”

bool outData iZ[8] ES Process #i#&  QPointF #% 3\
fetchEsProcessData(QVector<QPointF>& X-ade 14
outData)

Y-counts #&

bool stopEsAnalysis() - - IR [m] B T R T

9.2.8.6 FFEEEIEDHT

XHEE A A/D JEIE BT IN )5 & REVEAE 70 b, A DU R sl

E R

AR O A/D BIEA R (RS A BOETE) mﬁ%%%%f

® it APLIARJG, A&FHZELRE, APIZHNRE], FEEFH OAHESFE
i)
® IR APLIR[AIZRINL, BT DAAESS 5 R Fh i 3 AR K8 R (5 2., BRAE log H
ST EE
® R MIAMETEE: 0-16384
® 1] LA stopConformEsAnalysis API 2% 5% 5 1 25T 0 AT AL 55 tn iR A
H, stz s, R8s 33 stopConformEsAnalysis API, {5 14t
[API & X]
API 2% SHUH Y
bool duration B KA TR AL, B
conformEsAnalysis(int options INST_CONFORM_ES_OPTIONS  <chl>
duration, const g NS A

INST_CONFORM_ES_OPTI

chl . <ch2>

ONS& options, const

ch2, A/D JHIE 2 @B
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QString& folderPath, const

QString& fileName)

LAB MADE EASY

ad_integration_point,

ad_area_scale,

energy window minl,

energy window maxl1,

energy window_min2,

energy window_max2,

coins_time_window,

enable avg mode,

avg_times
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<ad_integration_point
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<ad_area_ scale>

A/D THFFR GRS

R, E AR AT 0T

1>
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1>

2>

2>

<coins_time window>

AN 1) B

<enable_avg mode>



~hronos

bool
fetchConformEsProcessData(
QVector<QPointF>&

outData)

bool
fetchConformAreal ProcessDa
ta(QVector<QPointF>&

outData)

bool
fetchConformArea2ProcessDa
ta(QVector<QPointF>&

outData)

bool

stopConformEsAnalysis()

LAB MADE EASY
folderPath FyE SO E 3%
fileName B A AR
outData i [A] Conform ES Process £

outData

outData

iR [A] Conform ES Areal Process %

& O RARIEIE 5D

iR [A] Conform ES Area2 Process %

P& ORf R IEE 5D
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e AT IR FH T 220 kA A
=

<avg times>

JE - 2 fih e A K
Ja, PR E
AV A0 B AR B
XFER AR AN E, BRIA
A& output Hx
ELR N R R

T, BRNEHRL N

13 e

.CSV

QPointF #%

X-tdiff &

Y-counts ¥ &

QPointF ¥z

X-ade 18
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LAB MADE EASY

9.2.8.7 FEASIZE ST

XF 46 € M IETE AT B IR 08, Kol OO A o

TR H I

IR (B AR ]

© UMBi AP, RAMIELR, APLSEVEN, FERAFHCLBEHE

T

® LR APTIR[EIRIMG, W RAAERR R B th R B AR B IR 5 S, BRAE log H

ST AEE

® DL stopPeriodAnalysis API 23545 ({4 #T 455 WA,
TR RS, RS2 3 stopPeriodAnalysis API, 15155347

[API & X ]
API S

bool periodAnalysis(int duration, const duration

INST PERIOD_ OPTIONS& options,

options
const QString& folderPath, const
QString& fileName)
folderPath
fileName
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Bl R AL (]

#IE

AL

INST PERIOD OPTION  <ch>

S{

ch,

sampling_interval,

sampling_num

}

Bl SO H %

Bl SR

A/D B {8 IE 5
<ad_integration_poin
t>

I IE ) AR AR S B
<ad_area_scale>
A/D TR 48T
KM, WEARIM
TR E X

A B A0 AT R
FAXT AR . ANBE
&, BIAE output
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“.CSV”

bool outData & [a] Period Raw 3 QPointF #% 3\
fetchPeriodRawData(QVector<QPointF>& X-time 1
outData, int timeout_ms) Y-amplitude {&
timeout m  ABHIASE] (BAZ: ms)
s
bool outData iR [A] Period Process #{#E  QPointF 1%z
fetchPeriodProcessData(QVector<QPointF X-period fi

>& outData)

Y-counts (&=

bool stopPeriod Analysis() - - IR [ i D B

9.2.8.8 FFia-L&iHEIEREZE SR

YR E 2 AN EE A AN ERMRIETE N 2 ZREIED FEATIN A ZE AT, Bl
LS A% 2

TE R I

8T APL A G, AFHIELFE, APISZELR[A], FEET H OS5
i

® N APIR[EIZKM, wIPAZERS R EHE bl ) B AR R E S, BUAE log H
AT EE
° XT?XX%JJ:LL AT, L AUETE A, ZabEEZ T 24y, HHEEARE
) X-2% 15 38 i A Y-%JJ:LL
® LM stopStartStopAnalysis API 2545 (4 {53 HrAE5% s i RA A,
TR R G, RS2 B3 stopStartStopAnalysis API, 15 1E43 47
[API 5 X]
API % S £k
bool startStopAnalysis(int duration, = duration s R ) . B
const options  INST DECAY_TIME OPTION  <start ch>

INST_START STOP_OPTIONS&

St RIS
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options, const QString&
folderPath, const QString&

fileName)

bool fetchStartStopProcessData(int

start chan, int stop_chan,

QVector<QPointF>& outData)

bool

fetchStartStopAverageProcessData(

int start_chan, QVector<QPointF>&

outData)

bool

fetchStartStopDualStopsRawData(i

nt start_chan, QVector<QPointF>&

LAB MADE EASY

folderPath

fileName

start_chan

stop_chan

outData

start_chan

outData

start_chan

outData

start_ch,

stop_ch,

coins_time window}

Bl S H o

Bl S AR

THhaiEIE S

2l IE

Jio

&[] Start-stop Process 4

THRIEIE S

IR 7] Start-stop Average Process

Kot

THRIEIE S

IR [F| Start-stop Dual Stops Raw

Kot
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<stop_ch>
Z1bEIE S

<coins_time window

FF4 B 1) 5 1E

A e B AN R AR B
MXTEER . A
H, BiIAZ output
B
B 5 4 1

T, BUNERAN
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X-tdiff 18

Y-counts H =

QPointF #% 3\
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outData, int timeout_ms) Y-stop tdiff {E

timeout m  FBRSEIA] (BAL7: ms)

S

bool stopStartStopAnalysis() - - A G RSN

9.2.9 ZEEW

1) WEERE: EPUTETERER, DA% RIERE R .

2) HHIRACE. VIR LGB MG T UGB AT R R AR I 7 IS 0 o

3) SHTEHE: SMESHE ARG E R, R ER R R

4) FBBAE: OB REMDPERIER RPN, T8 55 A s A =R
il

5) BIEHEE. HHERUE, MIEMHKITR&EE.

6) LFELA: API WAIEW & EA LM e & iy, HiEaglE BF
s

9.2.10 R HIKH

SR N AR 25 B 2

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

{

QCoreApplication app(argc, argv);

/1. ¥lEtk TDC
Chronoslnst tdc("tdcconfig.ini", "D:\\cinstapi");

112, BRI ES
QObject::connect(&tdc, &Chronoslnst::pf errorOccurred, ...);

/3. SREOIFIEE
QList devices = tdc.getDevices();
if(devices.size() > 0) {
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tdc.connect(devices.at(0).type);

14, R TARLRE, PUTHCEMERIE

/) W ElIE DAC 15
INST RESULT<double> ret = tdc.setDAC(0, 100); // iHi& 0, 1E 100

ret = tdc.setDAC(1, 100); // iBiE 1, 18 100

I Ve BRI
INST RESULT<int> result = tdc.setDataMode(INST DATA MODE GLOBAL COINS);

/1 Ja R 7S e SO X
bool flag = tdc.enableHexFileFormat();

1 R HE
flag = tdc.startRawDataCache(200);

flag = tdc.startRawDataRecording("raw", "test");
flag = tdc.acqRawData(INST DATA MODE GLOBAL_COINS, 10);

I S SHOHR
std::vector<char> outData;

flag = tdc.fetchRawData(outData, 500);

1 SRR R AR 5E B
QThread::sleep(10);

I R R AR
flag = tdc.stopAcq();

flag = tdc.stopRawDataCache();

flag = tdc.stopRawDataRecording();

/5. BENFAFIEIA

return app.exec();
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LAB MADE EASY AR, B BRRA A

PYTHON API

1 iR

ChronosInst #&—N T &G B2 & 15 & CEban: TDC B (8] 807 i s 5 4%

#RAEM Python B8, SEMLBIAIER. WE. BEREMIIrEIRE.

XA USRS ChronosInst Python API HY 3= S DhREFIE ik, wITHTIF

T A% L BT

9.3.2 #¥Itak
VE 5 H I
® config path Jii B SCAETT LAE AT B8 4%, AT LR MG B AR o 40 2 KOG B 42,

St RS54 8 CSP._BASE PATH F85E 1K) H 3% SRJE &4k T base dir
e Ea H 3, RESERERFEEXER

® dll path "% E DLL FERI4axt bt ok# DLL B H et . an 5248
XTREAT, AHXSZHTH H A
® base dir P LAREFEAN H R ERAT, AR BR AR AR DAEE T XA ER Al B AT
IMRABE, BRIABCA dll_path ) H 3842
® start JIAFEHTREIEERER, SEVGLTEIAH, AFELH
H
[API E X]
API ER¥ ¥ pA I Dheedtid BIE
__init__ config path: FitE SCAF#%E INST 52 ¥4tk <create_timeout>
dll_path: DLL FE4% 1 Chronosinst SE01 gy geany, mRik
base dir: 20l H F#E2 5B
create_timeout: @I (F))
start BAE B RERE PR I
stop =1k 5 B RE&FE
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9.3.3 BEEE

R HI:

® LIS get devices SRENK &5, HITIER:

® RFRRET, WAULIERRS

o RLAR, AEEFRE, Wik

[ &4 1 2R A ]

& X (=1

ConnType.USB3 DEV
ConnType.UDP_DEV

ConnType.UDP W _DEV

[API & X ]
API B3 e 28

R [EME

get devices - List[Devicelnfo]

connect ConnType bool

device_type: &%

=

P27

disconnect - bool

9.3.4 $RIRALIE
L4t A 5 ]
EZX

Error. CONFIG NOT FOUND

Error.INST DEVICE NOT_FOUND

2000

2001
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RS B AR AR

L

Usb3.0 #1

TIRRI

FIK R

TheefiiR
ARIUAT F B

#HIR

BERARE R

LR

Wit = i3

T

BiBA
wEEBAER
TR FR
BARRALE Xk
P I ConnType 7E

e

YA

e B S ANEAE

B ARIE
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Error.INST DEVICE NOT CONNECTED

Error.INST DEVICE ALREADY RUNNING

Error.INST START PROTOCOL FRAMEWORK

Error.INST PROTOCOL_FRAMEWORK NOT_RUNNING

Error.INST PROTOCOL FRAMEWORK_INTERNAL
Error.INST _ACQ DATA FAILED
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

Error.INST TERMINATION CONFIG UNSUPPORTED

Error.INST ENABLE CHANNEL FAILED

Error.INST DISABLE CHANNEL FAILED

Error.INST SET CHANNELS_ENABLED FAILED

[API € X ]

API E# ¥ iR [El{E

cb: FERIEEREL -

on_error

get last error -
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(code, message)

2002

2003

2004

2005

2006

2007

2008
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2010
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2012

2013

2014

2015

2016

2017

Theedtiid

TE M R 153

R (B ARA ]

B ARG

wE BT

JA B URERIK

Wil ERIE AT

DML P 7

Bl KA R

Bl TR

bR Em BT AR 55 R 5

5

HIRAbRE S H

BEH AR RE R

e BIN SCIF 2RI

HiR IS HL

A FFHIZ BN E

HE
1 5 2K (Error,

message)
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9.3.5 &FEH

WA AT, T CUed T & BRRlE, WE S IEEN R E IV EBRIAME.
W B G, 7E selfcheck Hagp F oA E M HERS, WTUEER BRIRS.

[API & X ]
API ¥ ¥ R [EE TR #IE
self _check - bool - 2=k

9.3.6 EEAE

EREFH I

® ZHIHIE AT 1% E DAC. Termination. Hysteresis Al A/D Integration Point {H
® (V45 3 HF Termination FHFLAC E (Venus Ultra &7%1))

® A/D Integration Point {8, X% A/D @IEA R (& & M7 H0EE )

[FHHTRAE L]

3% & Yo B
TermType. TERM_50 0 FH#7T 50 Ohm (BRINED
TermType. TERM_1M 1 FHHT 1M Ohm

3% & Vi BH
HtsType.HTS 30 MV 0 B HEE 30mV CERAED
HtsType. HTS 40 MV 1 IRV LR 40mV
HtsType. HTS_70 MV 2 IR LR 70mV
HtsType. HTS 1 MV 3 R L 1mV
| GUNEYIY &Sty 5'S |

X B L]
EdgeType.RISING_EDGE 0 A
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EdgeType.FALLING EDGE
EdgeType.PMIDDLE

EdgeType.NMIDDLE

[API & X ]
API ¥

set_dac

set_termination

set_hysteresis

set_inter_delay

set_dead time

set_edge type

LAB MADE EASY
1
2
3
¥ AL
channel: &S bool

value: DAC &

channel: JHiE S bool

value: BHHTRAUE

channel: JHiE S bool

value: 1R i B 2

(=l

channel: BIE % bool
value: JEIE ZEIR{H

channel: JHIES bool
value: FEAT (7]

channel: BIH % bool

value: 7Y K 2
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TR

EH ]

G A

TheeHR

BB IEIE DAC

LT

B IEIE T

RAUE

i L 3 [

IBAH

i BB ALY

1]

e EALHT K

x

ESE €A

2000~200

0mV

VUL AT
i
TermType
E X

T UL AT I
i}
HtsType
E X
0~100000

Ops

2~130000

ps

T ILAT I
I
EdgeType
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set_ad_integration_point

enable channel

disable channel

enable_all_channels

disable all channels

get _dac

get_hysteresis

get inter delay

get dead time

get_edge type

get_ad integration point

is_channel enabled

LAB MADE EASY

channel: JHiE 5 bool

value: FR4) 55

channel: JHiE 5 bool
channel: JHiE 5 bool
- bool
- bool
channel: HiE 5 float
channel: #iE 5 int

channel: #iE 5 int

channel: BiH 5 int
channel: JHIES int
channel: JHIES int
channel: JHIES bool
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WHE ADEM  0~65535

B E

BE T I

fii B

e BT i IE

g
>
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FRELEE DAC
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BRI TE IR i

LB SR
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9.3.7 2/l E

TSI

® B A T AN, IEH R RAW #250

o RGRMNBIFREERSIANE, MK (MRE 10s £4) , HEH
23 (B

® ik IDWEHEIEEMTZURLIFHNITR, HTXIARKS

[ TDC W8k e ]

& X ik YiEA
ClockSource. INTERNAL CLOCK 0 PR b
ClockSource. EXTERNAL CLOCK 1 P i
[ & i xlE ]

& X ik Pt
DataMode. TIMESTAMP 0 I ] A =X
DataMode. TIMEZONE 1 I XA
DataMode.AD 2 A/D FRE
DataMode.AREA 3 THAR I AR
DataMode.REF_COINS 4 SHETFERRN
DataMode.GLOBAL COINS 5 2 RFFA R
DataMode. TOT 6 I ] ) ) A
DataMode. AREA_COINS 7 Reil-2 AT AR
DataMode.DUAL_TIMESTAMP 8 U I TR =
DataMode.PERIOD 9 S A A X
[ e X

'8 ik Bi B
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TestMode.RAW
TestMode.ALL 0
TestMode. ALL 1

TestMode. TOGGLE
TestMode. INCREASE
TestMode. DECREASE
TestMode. TRIGGER 1MHZ
[ 8ty 58 8 A 52 ]

& X
TestDataBandwidth. DATA BANDWIDTH_100M
TestDataBandwidth. DATA_ BANDWIDTH_1000M
TestDataBandwidth. DATA_BANDWIDTH_3000M
TestDataBandwidth. DATA_ BANDWIDTH_6400M
LA/D TAUB i K T 5 )

& X
ADAreaScale.SCALE 1
ADAreaScale.SCALE 1 2
ADAreaScale.SCALE 1 4
ADAreaScale.SCALE 1 8
ADAreaScale.SCALE 1 16
ADAreaScale.SCALE 1 32

ADAreaScale.SCALE 1 64
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RAW JRUAGH 4155

40 FHL

4 1 R

et ol

LR BN

3 AR

I1MHz P B i 25

L

1 1%

12 1%

1/4 1%
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1/16
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ADAreaScale.SCALE 1 128

[API & X ]
API ¥

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

tdc_resetn

system_resetn

LAB MADE EASY
7
¥ R EME
src_type: bool
IR
data_mode: bool
HrflaAR
test_mode: bool
b7 v e
bw_type: bool
R
board_id: bool
B ID
value: bool
I [R] & 1
value: bool
YE SRR
- bool
- bool
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1/128 1%

TheeHiR
% & TDC W4t

BEHEIR A

BB BB

e B K Hed 98

wEPR D

e BT [ A

WE AD X354

TDC &4

ARG EAL

¥
VL
ClockSource
5E X
L
DataMode
5E X
L
TestMode &
X
VL
TestDataBan

dwidth
X

0~255

0~16000000
ps

T
ADAreaScal

e E X
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get_tde_clock_source - int 3REC TDC B
get_data_mode - int SREE AR
get_test_mode - int SREL P
get_test_data_bandwidth - int SREL I H A i v
get_board_id - int PREUR - ID
get_coins_time_window - int FREUAF & B 8] 2 1
get ad area_scale - int FRELAD [X I 45 7%

9.3.8 R

Uitk )

& X Eavic) L
ResultDeviceStatus.temperature int W% E
ResultDeviceStatus.current 1 float 1 B (mA)
ResultDeviceStatus.current 2 float HE 2 I (mA)
ResultDeviceStatus.current 3 float HE 3 I (mA)
ResultDeviceStatus.current 4 float HE 4 B (mA)
ResultDeviceStatus.current_5 float HLE% 5 HLIR (mAD
ResultDeviceStatus.current_6 float HLE% 6 B (mA)
ResultDeviceStatus.current 7 float HLE% 7 B (mA)
ResultDeviceStatus.current 8 float HLE% 8 B (mA)
[API E X ]

API B¥ ZH p AL ek FERFI
get_channel num - int IR E R mEE, A~
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get _device type

get device mode

get_product_sn

get _device_status

get_device temp

LAB MADE EASY

int IRE & AT
int BN e Riths
str KRB iy P 515
ResultDeviceStat ~ FREUK £k A
us

int FREUR % %0 IR

147

Ji&

IR (BUHD AR A

/3\

o

HiEiE

0x1: Venus(TDC)

0x2: Mercury(Z &/ #r

0

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

A YRR N HL i
W, ML
ResultDeviceStatus 7€ X
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LAB MADE EASY R (B ARA ]
HAZ: RPM
get_fan_speed - int SRR f B 1
get fw_version - str SRELE R A 5
get_sw_version - str RER AR A5

9.3.9 M4ZHELE

R

® AN IP A4 IP 75 AR — M EL

® R L0 HE N, EAEEBEE O H M S
® BN IP HuhE AN 4 1 e, 37 B I A AT 1A

[API E X ]
API B¥( 23 iR [EIE Thettig

set_ips local ip: AxHh IP bool BE IR O 1P Huhk
device ip: %% IP

set_net_ports local_port: A<t [ bool WETIEM Mg -5
device port: 1A%t

set_wips local _ip: ZSHb IP bool WE IR O 1P Hidik
device ip: %% IP

set_wnet_ports local_port: A [ bool B TR i 15
device port: 154 ¥H H

get ips - Resultlp IRECT-IE M 1P i dk:

get_net_ports - ResultNetPort SRICT-IE M 355 115

get_wips - Resultlp RECT IR O 1P Hidilk

get wnet_ports - ResultNetPort FRECT IR R i 15

set_mac device mac: 7T MAC #i | bool WETIEME MAC Hiik

ik
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LAB MADE EASY RN (UMD HRRA ]
get_mac - str FRELT-JR M T MAC Huhk
set_wmac device mac: 11 MAC #  bool BB TN 1 MAC Hitik

ik
get wmac - str FREL IR T MAC Huhk

9.3.10 ¥R

E= =R E

Bl K AE APLIA G, ARPHZELRE, APLSLENRE], FEEFH A
(pcic

® API i [m[ &M, W] DUAE £ R B A IR B R IRE S, B30R A
get_last_error JTVAEH HIRUSHH RS B
® ROt S SRS AT A e O, AT DAt EOCEOE B AT AT SER b B
® UL stop acq API il (k24 H0 A REEAL S5 WRAWH, R&E
MR T 5, Rt HBhAH stop_acq API, {5 1E%dE R4
o it Nt R, BoCEFREE BOA AR, ST A
WA, FERE, 5E R SR
[API & X ]
API % 2% iR [FfE L
enable hex_dataformat - bool J& 7S ) et A% 20
disable_hex_dataformat - bool A5 N i ) H i =
is_hex_dataformat - bool R 158 F N ) Ea i =X
start rawdata_cache buffer size mb bool I RAW ¥R 8247, SCRRSKE
i 5
WEZEAF KA, BfI: MB
start_rawdata_recording file_path: H#E3CEHZE A bool FFJH RAW $d SCE AR AT
i&ﬁy Ejﬁ/}\i% output H %) <ﬁle_name>
file_name: (3 L4 APHEBRZENT, wH
max_volumesize mb: T4y Ja Ak gt 5
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acq_rawdata

fetch_rawdata

fetch_rawdata_hex

fetch_rawdata hex_string

LAB MADE EASY
HBRA (BRINR-1D
force_close: & 75 3l 45 11 3¢

AR CBRIAN False)

data_mode: Hr#E R

duration: FFEEMT[H]

timeout_ms: ABRTAS[E] (L

fZ: ms)

timeout_ms: FABRTAS[E] (L

'fj: ms)

timeout_ms: FBHTHS A (HL

fiZ: ms)

150

bool

bytes

list[str]

str

AL (B A IRA
BN dat BRI, B
W bR R, R
% H¢bin”
<max_volumesize_mb>
MR ERNNTFET 0, X
CRNEET
<force_close>

IR GREME ISR, &
SEZNE ISR (RN 57
BRI, SUAFORAF AR

SRR LA Frahs

(i)

THUGHEAT B R (P
B

<data_mode>

15 1 WL AT TH Y DataMode 7€ X

<duration>

KARI ) ;A -

S B Raw $dis

IR [A] byte £ 2H

S B Raw $dis

iR [ 75 ) 7 A A

(F% 8 A5 74D

SEI S EL Raw 8

iR [ 7S HE A
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(% 8 AT B\ 5p D
fetch_rawdata_list timeout_ms: ARSI ] (HL list[int] SERF L Raw 204
fii: ms) IR [A] int list
FEE4 matlab i
stop_acq - bool ERIRACTPS S

stop_rawdata_recording force_close: s& 5 #RfilfF1E3C  bool 1% 1 RAW $ 4 fR 17

HRAE (BRIAN False)

stop_rawdata_cache - bool 21 RAW #4292 17
convert_to_hex bin_file: Z#HI R - bool 4 hex_file FIARNZE, EIA
&A% A B N ) SO AR
hex_file:f H4Fy -7k SO 1 HISCHFIRIZEHE % T
PRAT
9.3.11 BEDHT
S I:
o T APLIAH G, NaBHZELRE, APISZEIIR[E], FHFERFHOAHERE
s

® 1R API iR [[RM, A LAE S %lﬁlﬁtlﬂ%d@ﬂﬂ%ﬂﬁ%m A, BURH
get_last_error J7VA A iR LS FIH 1 B

® T LI H stop AP 25l 1B AT AT AE 55 WA, A a2 7
J&, RAE=HBAR stop APL, 5 1E 74T

[API & X ]
API E3 M BEE  Dieefid  H
get single_cps channel:J8 &5 int SRIGETE
SEI T4
get_coins_cps channel:i@iE 5 int SR I 8 WIS
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output_single cps

stop_singlecps_recording

output_coins_cps

LAB MADE EASY

duration: FFS:R[A] folder path:

e HE1% file_name: L4

duration: ¥FZERS[A] folder_path:

152

bool

bool

bool

IR (BUHD AR A

(G

{RA7iHIE

SERT %

RIS

{1 PR A

SERF

%

TRA7iHIE

H DATA
MODE H
Global

Coins

(&RTFFE)

<duration>

R

B B
®

<file path>
RBENE

W, B

<file name

L]
2N
T, BA
IEY V5]

113 CH)

.CSV

<duration>
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stop_coinscps_recording

tof analysis

LAB MADE EASY

AR file_name: SCHF4

- bool

duration: FFEEET (7] bool

Jo

chl: JHIH 1 18iE
ch2: 1HiE 2 WiE 5

coins_time window: 7% & 8] %
fE
avg_times: JF & Pl K AR 5

ORI €4

153

IR (BUHD AR A

(G

REL A

I fRAF

et

X G

TOF I ]

i

KAERT

[): Efr-

b

<file path>

R E

DR, BR

<file name

i
BN
T, BA
IEE )

113 CH

.Csv

<folder pat
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fetch_tof rawdata

fetch_tof processdata

stop_tof analysis

ad_analysis

LAB MADE EASY
folder path: XfJEigfz

file name: Cff4

timeout_ms: AR E] (B List[int]
ms)

- List[int]
- bool
duration: £ [A] bool
ch: g5

ad_integration_point: A/D T FRFH
e

sampling_interval: >4 8] b
sampling_num: KAEHE
folder_path: CF32E%4%

file name: SCHF#
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fetch_ad rawdata

stop_ad_analysis

tot_analysis

fetch tot processdata

stop_tot analysis

es_analysis

LAB MADE EASY

timeout_ms: FABHFASE] (B List[int]
ms)

- bool
duration: FFEEF[A] bool
ch: JEIE

folder path: Cf4Je# iz

file name: 44

g List[int]
- bool
duration: FFZEAT[H] bool

ch: J@IiE

ad_integration_point: A/D THIFRFH
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fetch_es processdata

stop_es_analysis

conform_es_analysis

LAB MADE EASY RN B HRRA A

o fE

ad_area_scale: A/D THIFRFA ST 4B

KA

=

folder path: XfJEigsz

file name: S ff4

- List[int] SEREEL

Tot Process

s
- bool (AN
A
duration: FFEEET (7] bool it
chl: J#iE 1 Zigiin

ch2: J#JH 2 ad_integration_point:
A/D TR A

ad_area_scale: A/D THFRFR 7348 K
2% energy window minl: fE&E
& /ME 1
energy_window max1: BE= & I
] KA 1 energy window min2:
Re i i /IME 2
energy_window max2: &= I
] KA 2 coins_time window: £
A A

avg_times:JF & Pl kAR 05
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SR ¢ e
folder path: XfJEigfz

file name: Cff4

fetch_conform_es_process = -

data

fetch conform es areal p -

rocessdata

fetch_conform_es_area2 p -

rocessdata
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e
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Process %

<energy wi
ndow_max
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RER T
ARETE
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tdiff,

counts

AR RS
int $(41,
1% A
adc,

counts

AR
int #4,
Wi
adc,

counts



~hronos

stop_conform_es_analysis

period_analysis

fetch period rawdata

fetch_period processdata

stop_period_analysis

LAB MADE EASY

duration: FEELET ]
ch: HWiES
sampling_interval: SRKAF[H] [

sampling num: REEHE

folder path: {4z

file name: X ff%4

timeout_ms: EAHTEFE] (FLA .

ms)
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GRS
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SRS EY
Period
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Period

Process %{

e

f# 1k 3

B H

<sampling

interval>
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fii: ms

<sampling_
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wmHANT
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startstop_analysis

fetch_startstop_processdat

LAB MADE EASY
duration: FFEERT[A]
chan_groups: #IE 741
dual_stops_groups: 2 1L i8iE
il
coins_time_window: 13 & B [A] &
18

folder path: {4z

file name: X ff4

start_chan: JFiGiHIE S
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THR% ik

3B 3 N 1]

Z I3

SEREEEX

Start-stop

<chan_grou
ps:
Optional[D
ict[int,
List[int]]]>
ZNiE
chan_group
s={

0:[1, 3,
5], #
TFohidIE
0: # bl
iH 1,35

2: [4,
6] #
THRIEE
2: A&k
4, 6
}
<dual_stop
S_groups:
Optional[D
ict[int,
Tuple[int,
in(]]]>
ZNiIE
dual_stops
groups={

0: (1, 5),
# JF 4 il
i 0: X-%&
ILIEIE 1,
Y- % 1kl
i85

2: (4, 6)
# JF 46 @
H 2 X-#
1LIEIE 4,
Y- % 1l
iH 6
}
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LAB MADE EASY IR (B AR ]
stop_chan: £ IljHiE 5 Process # | #x4:
¥ tdiff,
counts
fetch_startstop_average pr = start_chan: FFUREIES List[int]  SZAf iR IR [ i <
ocessdata Start-stop int {4,
Average N
Process #  tdiff,
Eii counts
fetch_startstop_dualstops_  start_chan: FFUREIES List[int] ~ SEZAJ2HEL IR [B] fi T
rawdata timeout_ms: I i) (HLA Period int (4,
ms) Process £ | 1% N:
i x_stop_tdif
f,
y_stop_tdif
f
stop_startstop_analysis - bool fFIEFF IR
Z bimiE
I 1] 220
#r
clear_analysis_data - bool H TR
I EAT

9.3.12 FEEEHIN

1) R EME 4544 :

® Resultlp: (local_ip, device ip) B & ANHLAN 15 7% TP Huht
® ResultNetPort: (local port, device port) £ 2 A A1 £ v 15
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2) REM:
& X 18
CI_SUCCESS 0
CI_FAIL 1
Cl_TRUE 1
CI_FALSE 0

3) BRIERE:

® Jirfy APL i #2424
® Ml REAEE o T AE 2 P 1
® HRHHEREMHTE, BT BIRH] stop API

4) JRAESHR
SCEF Python3.7.0 )2 DL filAs

9.3.13 ;=KL

ST ) B A - B T

RS B AR AR

L

#AF Rl

#AF R

A /RAH True

At /K 1E False

from chronos_inst import ChronoslInst, Status, ErrorCode, ConnType, ClockSource, EdgeType, DataMode,

TestMode, TestDataBandwidth, ADAreaScale
import time

try:

# ensure config path is absolute or exists; ChronosInst will throw error if not found

tde = ChronosInst("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")
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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)

# 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.enable_hexfile format()
tdc.start_rawdata_cache(200)
tdc.start_rawdata_recording("raw", "python-test'")
res = tdc.acq_rawdata(DataMode. TIMESTAMP, 10)
print("acq_rawdata->:", res)

raw_bytes = tdc.fetch_rawdata(500)

time.sleep(10)
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tdc.stop_acq()

# process data analysis

res = tdc.tof analysis(10, 0, 1, 10000)

print("tof analysis ->", res)

data = tdc.fetch_tof rawdata(500)

time.sleep(10)

tdc.stop_tof analysis()

res = tdc.tof analysis(10, 0, 1, 10000, 3,"", "tof test")
print("tof analysis ->", res)

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 #EiA

ChronosInst & — Aok M & B 4% (Hh - TDC I [ 0 3 4 2 1 460D
HEAER) Matlab 353525, SREGR&ER:. BE. BUEREMSHTEIIEE.

XA SRS 25 7 ChronosInst Matlab API ) 3= E IR AN H 73k, w I TIF
RETZEOMNHET.
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LAB MADE EASY RN (D BIRA R

9.4.2 ¥

R E I

® configPath i & SCHF AT LA 4 Xt 1545, W] DL ARG R A% . dn SR 2 A A2
St RS54 5 CSP._ BASE PATH F85E ) H 3% AR5 &3k NI base dir
R MR H3%, RESERTIRERAER

® dllPath 7] 1% & DLL JE R 4axt ik e tiht ok DLL FEf H sk itk . G 50 R AR%
AR, MXTHETH H A

® basDir 1] LA LAl H B4R, HAAH CER AR E T DU T X AN Rl Eg 42,
RARE, BINEA dilPath 1) H A

[API & X ]
API B Z2H AL ThRefd
ChronoslInst(configPath, ) .
) configPath: [t & LR A% INST 4 Hlgait
dllPath,baseDir)
dllPath: DLL P 1% Chronoslnst 34
baseDir: 2 Al H 3% #5142
9.4.3 W EERE
R I
® T LUGIHH getDevices SREN X 2% )5, FdtiT&ER:
® R{EREHT, WAUGERR &
® RIELNG, AHEAERE, BT Esk
Q& S ARE Y
X (=R Vi BH
ConnType.USB3_DEV 1 Usb3.0 32
ConnType.UDP_DEV 2 TIRMA A
ConnType.UDP_W_DEV 3 JiJRR M 1
[API 52 X ]
API E¥ 2 IR E{E ThReHiR L]
getDevices

[(type, name)] RICATHI B IR AR AE B A
VIS (LS EE
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WS B a
B RTARIA TR

logical

connect connType: %% EEARERA BRSRAE G TE
(mE Syt W& JL ConnType 5E
X
disconnect - logical Wi AT A%

SEXES

9.4.4 $EIRALIE

EE I

® (EIRIDE X, J&kFE Python API IR [BIF4517%45 (i )L Python Error #5114 &
SO

® R API AHIRIFI M, WL A getLastError 512 & 3R UM S £ 1R AHD Al
BiRER

[API & X ]
API E¥ ¥ 1R [EE DigesEid B/iE
getLastError - (errorCode, errorMsg) IREURIT R 1E B

9.4.5 EEB#

WA AT, TR HT & AR, WE S IEEN R E PGB ERIAME.
Wk B G, TE selfcheck Hagp F oA BM HEH, TUEEBRIRS.

[API E X1
API H¥ 24 iR [EME ThegHA #E
selfCheck - logical B B

9.4.6 BEECE

R
® X IHIEA T 1% E DAC. Termination. Hysteresis A1 A/D Integration Point &
® U/ A5 3 #¥F Termination PHATALE (Venus Ultra 5%1))
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LAB MADE EASY

R (U AIRAR

® A/D Integration Point {8, XX} A/D EiEA R (& &RAFECEE)

CRRHTSRME X

TermType. TERM_50

FE$T 50 Ohm CERIAED

TermType. TERM 1M

FHHT 1M Ohm

LR i L SR A 5 (]

HtsType.HTS 30 MV 0 IR TR 30mV CBRIMED
HtsType. HTS_40 MV 1 IR HLE 40mV
HtsType. HTS_70 MV 2 IR LR 70mV
HtsType. HTS 1 MV 3 IR HLE 1mV

QUMY ESILY, 'S
EdgeType.RISING EDGE 0 T
EdgeType.FALLING_EDGE 1 TRERY
EdgeType. PMIDDLE 2 1E A ]
EdgeType.NMIDDLE 3 i)
[API 2 ]

API B 2 B BE ThReiR FHEE
setDAC channel: JHiE*5 logical WEIEIE DAC L& -

value: DAC {E 2000~2000
mV

setTermination channel: BiES logical WEMERPIRE PR
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setHysteresis

setInterDelay

setDeadTime

setEdgeType

setADIntegrationPoint

enableChannel

disableChannel

enableAllChannels

disableAllChannels

getDAC

getTermination

getHysteresis

LAB MADE EASY

value: FHITEAUE

channel: HES

value: 57 Hi RS

H

channel: HES

{iE1

[

value: JHIEZE

channel: HiE 5

value: FLHa]

channel: HiE 5

value: i il kA

channel: HiE 5

value: 147 55

channel: &

Ji

Jo

channel: iHi&

J

channel: J#IiE

J

channel: iHi&

J

channel: iHi&
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logical

logical

logical

logical

logical

logical

logical

logical

double

int32

int32

IR (BUHD AR A

H

KMME

e B IE A

el
¥

e B IE AL (]

BB AR

& B A/D AT

=

FRAEE DAC H

ARHUE TE P T

TermType
5E X

e AR
HtsType &

X

0~1000000p

2~130000ps

e LRI T Y
EdgeType
7E X

0~65535
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getInterDelay channel: JHIES int32 SR I (IR 1H
getDeadTime channel: JHIES int32 SR IE TE FE I (8]
getEdgeType channel: JHiE*5 int32 SR b e A
getADIntegrationPoint channel: JHIES int32 FREL A/D THI AR
(=l
isChannelEnabled channel: J#iE 5 logical FREGETE RS

9.4.7 2Bl &

TSI

® B A T AN, IEW R A RAW #0

o ARGRMNIFLEEREIANE, MK (—RE10s £4) , 1HEH
#RAE

® ik IDWEHEIEMTZURLIFHKNITR, HTKIARKS

[ TDC ki 5 X1

& X ik YiHA
ClockSource. INTERNAL CLOCK 0 PR b
ClockSource.EXTERNAL CLOCK 1 PO i
[ x00E )

3% =R Yi
DataMode. TIMESTAMP 0 I ] =X
DataMode. TIMEZONE . KRR
DataMode.AD 2 A/D B
DataMode. AREA 3 TR B A =X
DataMode.REF_COINS 4 S
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LAB MADE EASY IR (BUMD) AR F]

DataMode. GLOBAL COINS A RFEER
DataMode. TOT Tob g o ] A
DataMode. AREA_COINS REIE- A R A
DataMode. DUAL_TIMESTAMP R T
DataMode.PERIOD JEL SN AR X
LA 2 0E ]

e

rvtoteraw | RAW B
TestMode. ALL_0 4 0 B
TestMode. ALL_1 41 B
TestMode. TOGGLE e
TestMode.INCREASE IR
TestMode. DECREASE PR
TestMode. TRIGGER _IMHZ IMHz P & flR A5

At v A 5E L]

TestDataBandwidth.S 100M 100M 5 &
TestDataBandwidth.S_1000M 1000M 77 %
TestDataBandwidth.S_3000M 3000M 77 %
TestDataBandwidth.S_6400M 6400M ity %

LA/D HRR I 4 i S e (]
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ADAreaScale.SCALE 1
ADAreaScale.SCALE 1 2
ADAreaScale.SCALE 1 4
ADAreaScale.SCALE 1 8
ADAreaScale.SCALE 1 16
ADAreaScale.SCALE 1 32
ADAreaScale.SCALE 1 64

ADAreaScale.SCALE 1 128

[API & X ]
API BR%t

setTdcClockSource

setDataMode

setTestMode

setTestDataBandwidth

setBoardId

setCoinsTimeWindow

LAB MADE EASY

2%

src_type:
I B Y
data_mode:

Kol

test_mode:

DA

board id:

B 1D

value:

IS 18] i 1

R [EME

logical

logical

logical

logical

logical

logical
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ThREHEIR
& E TDC ki

BB MR

BEE N

BEE N B T

=

BEEBCR 1D

BB TGN A

H

1 1%

1/2 &%

1/4 &%

1/8 &%

1/16 1%

1/32 1%

1/64 1%

1/128 1%

HREH

P I, ClockSource

X

£ I, DataMode &
X
V£ I, TestMode &

X

T
TestDataBandwidth
7E X

0~255

0~16000000ps
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setADAreaScale

tdcResetn
systemResetn
getTdcClockSource
getDataMode
getTestMode

getTestDataBandwidth

getBoardld

getCoinsTimeWindow

getADAreaScale

9.4.8 RAEM

(R e X
& X
temperature
current 1
current_2
current_3
current 4

LAB MADE EASY

value: logical

- logical

- logical

- int32

- int32

- int32

- int32

- int32

- int32

- int32

int32

double

double

double

double
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BEE AD X4 V£, ADAreaScale

i 5E X

TDC A

RGRN

FREL TDC Wi

BRI A

BREGI U

AR 1A e

=k

FREUR - 1D

SRHLG A 1]

H

FREL AD X345

i

YA

B A%

HLES 1 (mA)D

HLHE 2 HE (mAD

HLHE 3 HE (mAD
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current 5
current 6
current 7

current 8

[API & X ]
API BE¥

getChannelNum

getDeviceType

getDeviceMode

getProductSN

getDeviceStatus

2K

LAB MADE EASY
double
double
double
double
R EME TiReHR
int32 REUAE S
int32 NG it
int32 FI s
char W™ fh 515
(temperature, R &RAS
current 1,
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R (B ARA ]

HLE S BT (mA)

R 6 FIL (mA)

L 7 T (mA)

R 8 LU (mA)

HEHT

R #EIER, NMESE
0x1: Venus(TDC)

0x2: Mercury(% 1B 2 HT11%)
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

BB RN BB I, TR
HI T B R E X



getDeviceTemp

getFanSpeed

getFW Version

getSWVersion

9.4.9 MKHLE

e RE

LAB MADE EASY AR, B BRRA A

current 2,

current 3,

current 4,

current 5,

current_6,

current 7,

current_8)

Int32 1R[] 52 A% Ol
R

B #f7: RPM

Int32 AR [11 it g X
H

char 12 [ [ 1 R A5
T

char 12 BV AR A S
TRT

® KMl IP FliE 4 IP 75 EAE[E— M EX
® JEEARHuE A S TS, AR E O S R S
® B IP HubE AR 15, 1% B W a7 #

[API & X ]
API B

setIPs

setNetPorts

2 AR DifERiR
local ip: AHb IP logical WETIRM O IP Hibik

device ip: B4 IP

local_port: A< Hh i [ logical W E T IEM E 5 H
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device port: L& it K

setWIPs local_ip: ZAHb IP logical BB IR 1P Hidik
device ip: B4 IP

setWNetPorts local_port: A Hhyi 1] logical WE IR g 15

device port: L& it K

getIPs - (local_ip, FRELCTJR M 1P Mtk
device ip)
getNetPorts - (local_port, SR WX 1 3ty 15
device_port)
getWIPs - (local_ip, FREU/GIEM O 1P Huhk
device ip)
getWNetPorts - (local_port, SRET I W g 1
device port)
setMAC device mac:® 0 MAC Hs  logical WHE IO MAC Hitik
ik
getMAC - char FRELT IR 1 MAC Hiuhik
setMAC device mac:™ 0 MAC s logical W E JIJEM O MAC Hitik
il
getMAC - char RECTIEM O MAC Hhihik

9.4.10 BiIBRE

TER I

® HIEKAE API )G, APHIELFE, APISZEMR[A, FHFEFERF H TS
R

® APIR[FEIZEM, W UL getLastError /7 VAR B 5 xRS A 1215 B
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LAB MADE EASY

IR (BUHD AR A

S T SN BRI A B i 1, AT DA B 3 P A7 AT S b B
AL stopAcq APT 255l 15 15 24 B OB REEAE ST WERAVRA, REE

e 2 T e, R E3NAR stopAcq APT, 45 1R #E R4

EERO , FERECK, TR SR

[API & X ]
API A%

enableHexDataFormat
disableHexDataFormat
isHexDataFormat

startRawDataCache

startRawDataRecording

ZH

buffer size mb

file_path: ¥z 0 H® CF
WE, BRI output H3)
file_name: #4844
max_volumesize mb: 31}
AR CBRINH-D
force close: J& 75 Hfil {5 11

SCAERAE (BRICA False)
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logical

logical

logical

logical

logical

JE AN A e, SO R RS CBRIA IR RS o, SR A

Lz
JA 7S A Hd i 2

SR 7N kA K A% X

R A P 7Nt i o A% X

THE RAW Bl G247, SCHF

WA NN, B MB

TP RAW Hdfs SCAfRAF

<file name>
RUBREATEL T, R
AN fA A, e
224 N dat™ IR
B ik Ui, )5
284 N bin”
<max_volumesize mb>

MR ERANNTEET 0,
AN R A 5

<force_close>

ISR LSRR, &
SEZNE IR SR (R 5

BARAFIA, SUIFRAT TR



~hronos

acqRawData

fetchRawData

fetchRawDataHex

stopAcq

stopRawDataRecording

stopRawDataCache

convertToHex

LAB MADE EASY

data_mode: HHEfE

duration: FFEER[A]

timeout ms: AN ] (ER

fiZ: ms)

timeout_ms: ERHFI ] (R

43_ ms)

force close: & 75 o il {5 11

CAERAE (BRICA False)

bin_file: il AR SC

gtz
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logical

(success,

rawData])

(success,

hexStrLines)

logical

logical

logical

logical

IR (BUHD AR A

SRR LA R 8E

7

(D)

THaHR RS

<data_mode>

15 V£ UL AU TH ) DataMode 72

e

<duration>

KR [a]: A7 -FR

S EEE RAW %5045

<rawData>

& uint8([) %

SEIEEL RAW $d5
<hexStrLines>

TN AT R R,
8N
Jnl: [FEEEEEFFFFEFPFFE,

00000f0004c034a, ...]

IR R R AR

{51k RAW 4l (R 17

{51k RAW #4217

IR hex_file AN NZE, BR

WA R 7N ] SCA A
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LAB MADE EASY AR, B BRRA A
hex_file:4r Hi A7 3t il 5C B SRR B T
115
9.4.11 BIESHH
VER I
o it APLIAMG, ARPHZELME, APISZHLRI, FEMEFHCAESRY
Uis

® (SR APLiR[EIK&M, AL getLastError 77 ik & F H R =15 B
® HJ LU stop APT 515 IE BT I 0 AR 55 WRANRAL, 0 hrinhfe) 2 1
G, ZGieEBAM stop APL {5 1E70 4

[API E X]
API ¥ 2 REME  ThREREIR P8
getSingleCPS channel:JliE 5 int EN:ISGBERMIN)
Y EAIES
getCoinsCPS channel:jHiE 5 int RPUEEREG DAL E DATA
iR MODE #y Global
Coins
(ERFEE)
outputSingleCPS duration: FFS:AT[A] logical LRAFIEIE LR <duration>
folder_path: U3 THCRBSM spmptia, eafy-fb
& <file_path>
file name: ({4 REEELT, B
ASE output H 3¢
<file_name>
R IHA R 844 1 L
I NGBS
“.csv”
stopSingleCPSRecordin - logical 18 10 PR AT SR
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LAB MADE EASY IR (BUHD AR A
g TR
outputCoinsCPS duration: FFELH [H] logical RIFEIERF S <duration>
folder path: SC{JEi% WHCRB g, afr-fp
& <file path>
file name: X4 FREENT, B
A output [ 7
<file_name>
ARG S 4 E L
T, BRNERE A
“.csv”
stopCoinsCPSRecordin - logical  {ZIRAERE A
g T
tofAnalysis duration: FF4EET[A] logical XEIE TOF B} <folder path>
chl: i 1 JHiES L MBRBE, Bk

fetchTofRawData

ch2: J#IE 2 J#iE S
coins_time window: 7
A B 7] A
avg_times:JT /& Tl
-2 S IR S

folder path: SCfF3¢ %

>

&

file name: SCfF#

timeout_ms: #BRFHA]  (success,

(HAL: ms) tofData)
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SEIEEEL Tof

FETE output H %

<file name>

WRAE, AR
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fetchTofProcessData

stopTofAnalysis

adAnalysis

fetchAdRawData

stopAdAnalysis

totAnalysis

LAB MADE EASY

- (success,

tofData)

- logical

duration: FF&:AT[E] logical
ch: JHIES

ad_integration_point:

A/D HFRE
sampling_interval: KAf

[F1]

sampling_num: SKFEEL

fem

folder path: SCfHJEik

/
1%

file name: ff%

timeout_ms: #ARTATIE]  (success,

(Hfz: ms) adData)

- logical

duration: FFLEHT[HE] logical

ch: J@iE

folder path: SCfF3¢ %

>

&

file name: SCHF#
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SERFEEEL Tof IR AT int64 %

Process £ H, AN diff,

counts

=1k TOF Z3#f

AD E50H  <ch>

<sampling_interval>

KAFIAIRE, A

<sampling_num>

wRNFET 0,

AR
SEWFEEEL A/D IR [T inte4 2
RAW ## H, ¥ N:

sampling_points, adc

Zi1k AD ES

Pl

I BB I 18] 7

#r
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fetchTotProcessData

stopTotAnalysis

esAnalysis

fetchEsProcessData

stopEsAnalysis

conformEsAnalysis

LAB MADE EASY

- (success,

totData)

- logical

duration: FF&:AT[E] logical
ch: J#IE

ad_integration_point:

A/D HFRE

ad_area_scale: A/D [f

BRI 4 TR

folder path: 3%

file_name: Cff%

- (success,

esData)

- logical

duration: FFZEHT(A] logical
chl: J#i& 1

ch2: j#iE 2
ad_integration_point:

A/D HARBUME

ad_area_scale: A/D [f
LAV i) e~

energy_window_minl:
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SERTEZH Tot &[] T int64 %1

Process £ H, N tot,
counts

15 TOT 43 #7

RETE M <ch>
WAL A/D IHiE

SERFEEHCES R AT int64 £

Process £ 4% 4, N ade,
counts

1L e T

AR T <chl>
WA A/D lIE
<ch2>
WA A/D lIE

<energy window mi

nl>

<energy_window_m

ax1>
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fetchConformEsProcess

Data

fetchConformEsAreal P

rocessData

fetchConformEsArea2P

rocessData

stopConformEsAnalysis

LAB MADE EASY

R A /M 1

energy window_max1:

energy window_min2:

Re AT i /ME 2

energy window_max2:

RE AT R 2

coins_time_window: £F

A 8] E A

avg_times: T & “F- 3 fitt

o8 SMETIhR SN E

folder path: SCfHJ& %

file_name: CfF44

(success,

esData)

(success,

esData)

(success,

esData)

logical
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SER AL

CONFORM ES

Process (4

SR

CONFORM ES

Areal Process

b

SER AL

CONFORM ES

Area2 Process

<energy window_mi

n2>

<energy window_m

RE R 7 A AUE

FHl: 0-16384

iR 7] i T int64 %
H, ¥ N tdiff,

counts

&[] ~F int64 %
éﬁv %ﬁy‘j! adc,

counts

& 8] s ~F int64 %X
éﬂ ’ *‘gﬁﬁ‘j' adc,

counts
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periodAnalysis

fetchPeriodRawData

fetchPeriodProcessData

stopPeriod Analysis

startStopAnalysis

LAB MADE EASY

duration: FF&:A[E] logical

ch: JHIiES

sampling_interval: KAf

1] B

sampling_num: RFEEL

=

folder path: 3%

1%

file name: X ff%4

timeout ms: KA (success,

(AL ms) periodDa
ta)

- (success,
periodDa
ta)

- logical

duration: FFZEHT[H] logical

chan_groups: ifiE 341
dual_stops_groups: XX
2% himIE s>
coins_time window:
G I 8] (A

folder path: {3
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73 #r

JEL SR I3 Hr

S B
Period RAW %X

£/

SER AL

Period Process

Hidis

{52 Ak IR

i

AR/ GEE I GEb

15

1

B

I 18] 2 73

<sampling_interval>

RAEN RS, AL

<sampling_num>

wWRNFET 0,

SRAE

IR 5] Jii P int64 %
H, HAN: time,

amplitude

&[] ~F int64 %
éﬁv %ﬁy‘j:

period, counts

<chan_groups>

<dual stops_groups>

(W
containers.Map I,
struct array
ZN/BE

chan_groups = [
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file name: Cff4
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IR (BUHD AR A

struct('start_chan', 0,

'stop_chans', [1, 3,

5D;

struct('start_chan', 2,

'stop_chans', [4, 6])

% &

dual stops_groups

dual stops_groups =

struct('start_chan', 0,

'dual_stops', [1, 5]);

struct('start_chan', 2,

'dual_stops', [4, 6])

il 2.

chan_groups =

containers.Map('Key

Type','int32',

'ValueType','any");

chan_groups(0) =1,

3,51,

chan_groups(2) = [4,

6];
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fetchStartStopProcessD

ata

fetchStartStopAveragePr

ocessData

fetchStartStopDualStops

RawData

stopStartStopAnalysis

clearAnalysisData

LAB MADE EASY

start_chan:

stop_chan:

start chan:

start_chan: JF4RiEE 5

timeout_ms: &R [H]

(FA7: ms)

(success,
startStop

Data)

(success,
startStop

Data)

(success,
startStop

Data)

logical

logical
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SER 2R Start-
stop Process %I

£/

SR Start-
stop Average

Process (4

SEIF BRI Start-
stop dual stops

Raw #4E

TRk
I IE N [ 22
r

A EHE

AT

dual stops_groups =
containers.Map('Key
Type','int32',
'ValueType','any");
dual stops_groups(0
)=1[1,5];

dual stops_groups(2

)=1[4,6];

iR A i T int64 %
H, AN diff,

counts

& 8] s ~F int64 %
H, AN diff,

counts

& 5] ~F int64 1
éﬁ ’ %ﬁy‘j:
x_stop_tdiff,

y_stop_tdiff



LAB MADE EASY AR, B BRRA A

9.4.12 JF=HEIR

1) APIfERIRTHES:

® H¥HEGHT) Python API #1304 (chronos inst.py) #% U1 %247 matlab #4417
H &1 python FHE T

® {5447 setup chronos instm, & python %35 H 3%

® EFREVE E matlab BRA AN python A (FIULECAE L, 420G € 24 A f# F matlab
UCC ¥ Python ffiA<. H BT Python API #1137 #F Python3.8.10+LA A

2) REM:

5E X & L
SUCCESS 0 BCE N
INVALID 1 e A A e A AN A 5
FAIL 2 BE R
3) LRERE:

® JirH AP HIHS R AR L4 K]
® i R A ANEL 3 B R AP
o HUHHEREM e, BTSN stop API
® TN onCleanup J7ik, WACRSLGIREIEH M (CAIERSLFIAIER S,
G AT AT BE S R T B L)
~Hl: cleanUpObj = onCleanup(@)() tdc.disconnect());

4) RRAEXH
¥ HF Matlab2019b & DL F A

9.4.13 RBIKHE

ST 1 B ACRS 7= B 2

% chronos_tdc _example.m

% ChronosInst Matlab 1 Ff 7= {51l
function chronos_tdc example()

%% 5 EIIEE

clear; clc; close all;
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fprintf('ChronosInst Matlab Example\n');
fprintf(* \n\n");

%% 1. BAT LWk &
fprintf('l. Running diagnostics...\n');

ChronoslInst.runDiagnostics();

%% 2. ¥4tk TDC
fprintf("\n2. Initializing TDC...\n");

% MCE IR G IRYE SRR B0

currentDir = fileparts(mfilename('fullpath'));

configPath = fullfile(currentDir, .., '..", 'config', 'apiconfig.ini');
dllPath = fullfile(currentDir, '..", '..");

baseDir ="; % If empty string, default to dll folder

% A ENCE S T AAAE

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

% H A DLL A2 75 44

if ~exist(dlIPath, 'file")
fprintf('Warning: CINST dll file not found: %s\n', dl1Path);
fprintf('Please update the dllPath variable with correct path\n');
dllPath = input('Enter CINST dlI file path: ', 's");

end

try
% fild TDC L4
tdc = ChronoslInst(configPath, dllPath);

% VEM cleanup: B fRSEHHE <]
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('1. Run setup _chronos_tdc to configure Python environment\n');
fprintf('2. Python is installed and accessible\n');

fprintf('3. chronos_inst.py is in matlab script directory\n');
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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. R B HHIR
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));
for i = 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. A CHRARE )
if exist('devices', 'var') && ~isempty(devices)
fprintf("\n4. Connecting to device...\n");
try
% EIEH DI
deviceType = devices(1).type;
success = tdc.connect(deviceType);
if success
fprintf('Connected to device successfully!\n');
%% 5. ZRHUR K 1D
fprintf("\n5. Getting board ID...\n");
boardld = tdc.getBoardId();
fprintf('Board ID: %d\n', boardId);

%% 6. B FRIRIE R B

fprintf("\n6. Device self-check operations...\n');
result = tdc.selfCheck();

if result

fprintf('Process self-check successful\n');

else

fprintf('Process self-check falied\n');
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end

%% 7. JHIE R B #R AR
fprintf("\n8. Channel configuration operations...\n");
% WHE 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. 4R B A E R
fprintf("\n9. Global configuration control...\n'");

% P IR
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. B A5 FH R EHE IR B
fprintf("\n10. Get device info...\n");

result = tdc.getChannelNum();
fprintf('Get channel num = %d\n', result);

%% 10. 2% 1% B

fprintf("\n11. Network configuration control...\n");
result = tdc.setIPs("10.0.0.5", "10.0.0.10");

result = tdc.getIPs();

fprintf('Get local ip = %s\n', result.local_ip);
fprintf('Get device ip = %s\n', result.device_ip);
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%% 11. KA 7R B

fprintf("\n12. Data acquisition control...\n'");
% HEHH 16 SO
tdc.enableHexFileFormat();

% Je FARER
fprintf('Starting acquisition...\n");
tdc.setTestMode(TestMode. INCREASING);
tdc.startRawDataRecording("raw", "matlab-test");
result = tdc.acqRawData(DataMode. TIMESTAMP, 10);
if result

fprintf('Acquisition started\n');
else

fprintf('Failed to start acquisition\n');
end
% SERER
pause(10);
% 13 1ERAE
fprintf('Stopping acquisition...\n');
result = tdc.stopAcq();
tde.stopRawDataRecording();

%% 12. Bl 73 A 2 9
fprintf("\n13. Data analysis control...\n");

Y S ST
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

Y SEA AT [A]
pause(10);

% 1k
result = tdc.stopSingleCPSRecording();

%% 14. EEEAERH]
fprintf("\n14. Resetn control...\n");
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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 #EiAk

Chronoslnst &M kg 2 I e 4 CEL 2 : TDC I ) i e s e 46D
HEMER) LabVIEW 3625, 1R &R, ME . B REM ST IR

XA AT T ChronosInst LabVIEW Class [ 32 E2IhREFEH vk, W H
TIFRFET I B AR T .

9.5.2 EHER

H AT ChronosInst LabVIEW 314282 381d Nexuslab 5514, Mk s ikir
AEH AR, VIR CHEAT 2% Nexuslab k55 .
® 53/ Nexuslab Ij%5%, WURLER]— & MUK B, IREFERIAN IP A 1 RIH]
QRN F] HN 15 4%, VBRI ZE T, FERC B SO rh 4R e R 1 TP i
5
o MUEMALHCHRIFEHR, WARHFGEHWAE, HR
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Config/apiconfig.ini fi [F] £ ] Nexuslab Ik 55

® itk Lib/nexusapiXX.dll SLAFAEFE, A 32 /64 AL~ DLL XA, KR
1558 ) LabVIEW A

® I /RBIHAE Examples HXF, WBHHEE
® ¥ LabVIEW2010 % LLJG A

9.5.3 ¥R FNEHS

ERHEI

® config path i B A AT DU 25 B8 42, th AT DL AR B5 4% o a2 2 A X BR AR
H:T base dir $5 7€ 2Ll H SR AL

® base dir 7] LLfR RN H kg AR, HARARCER AR AR T DA T IX AN 2L Al B A2

[VIE X]
VI Z#R Input #I\ Output $H DiReHER BiE
ciCreate config path: FCE 8% Chronoslnst out: WIUEAL, <base path>
% ChronoslInst 54 Chronoslnst SEBI i) 45 i 24 37 T A%
base path: Al H X% error out: £ 7% HIR H %
error in: F5IREIA i <config path>
NI NN
i)
Config/apiconfig.ini
A
ciDestroy Chronoslnst in: error out: F5iR% 445t Chronoslnst
ChronosInst SZ H Sl

error in: FEIRHIA

9.5.4 & EERE

eI IF
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® i ciGetDevices 3SKHUK 4% f5, BT ER

IR (B AR ]

192

® RVEWRHT, DAULERE
o RVEAIRIG, AHRIEWRE, 15Tz
[ B9 X ]
xE X 18 A
CI_USB3 DEV 1 Usb3.0 #: M
CI_UDP_DEV 2 IR
CI_UDP_W_DEV 3 J3IR A 1
[visEX]
VI & Input I Output i H TheEeHER ZiE
ciGetDevices = ChronosInst in: ChronosInst ~ ChronosInst out: BRI RG] R
5241 Chronoslnst 52/ BRINE
error in: $H1RHA device num: ¥ % 41
=
device list: 5 % 513
(P& 2 4
M)
device types: & %4
RES3th ¢!
device names: % %
AR ISVl
error out: iz H
ciConnect Chronoslnst in: ChronosInst  Chronoslnst out: pUEs <ret>
S ChronosInst 5] AT
device type: WALIIKE  ret: HAEIRSHT 0- K1
A error out: AR H! R
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error in: 5 iRHIA

ciDisconnect =~ Chronoslnst in: ChronosInst Chronoslnst out: W 1 % 12
S| ChronoslInst SZ45
error in: 5 iRHIA ret: FAERESY

error out: 4 iRk H

9.55 gEB®

BORERIAT, ARG EET B AR, BESEIEA 2 R E GBI
W EK)G, 1E selfcheck H N ERE R HECH, ATUAH HEARES.

[viEX]
VI & # Input B\ Output ThReHR BiE
ciSelfCheck  Chronoslnst in: ChronosInst ChronoslInst out: e S=k i
S ChronosInst SE451
error in: F&5IREIA ret: FAERESM

error out: 4 iRgr H

9.5.6 BEEE

ap=ec SR

® VAT AIHT, REXN KWEEHATIRE, A EE PR EE (AT DAE R A
B GUI 127 kAT B & 1R 1E)

® MG AN % E DAC. Termination. Hysteresis 1 A/D Integration Point {f

® (U435 3 FF Termination [HET S E (Venus Ultra &7%1))

® A/D Integration Point {8, XX A/D @IEF R (A& HIAFEETE)

[BHHTRE X ]

3% (=R YiHA
TERM_50 0 FH#T 50 Ohm C(ERINED
TERM_IM 1 FHPT 1M Ohm
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| QARG Nty =Y |
HTS 30 MV 0 IR HLE 30mV CBRIMED
HTS 40 MV 1 IR HLE 40mV
HTS 70 MV 2 IR HE 70mV
HTS 1 MV 3 B HEE lmV
QUMY Sty ' |
RISING EDGE 0 T
FALLING_EDGE 1 R
PMIDDLE 2 IEHA]
NMIDDLE 3 B ]
[VIEX]
ciSetDAC Chronoslnst in: Chronoslnst out: W B IE DAC {HYEH:
ChronosInst SE45) ChronosInst 52 DAC & 22000mV ~
channel: BiE S il 2000mV

dac: DAC & B 1E ret: BAEIRSHL

error in: FHIRHIA error out: fiHi%
fir i
ciSetTermination ChronoslInst in: ChronosInst out:  WEIBIEN ¥ W AT KR
ChronosInst SZ4 ChronosInst 52 FHPURTE  BrRBUEE X
channel: #iES i (0-

termination type: Bilf ~ ret ERIFREH
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ciSetHysteresis

ciSetInterDelay

ciSetDeadTime

ciSetEdgeType

LAB MADE EASY

FRUE

error in: 5 IRHIA
ChronoslInst in:
ChronoslInst 34
channel: JHIES
hysteresis type: IR
R 2R

error in: 5 IRHIA
Chronoslnst in:
ChronoslInst 54
channel: JBIE5
inter delay: A ZEIR
18

error in: 5 IRHIA
Chronoslnst in:
ChronosInst 32451
channel: JHIES
dead time: FEH ]

error in: & iRHIAN

Chronoslnst in:

ChronosInst SZ45
channel: JHiE S

edge type: LYk

KA

error out: fi%

i b

Chronoslnst out:

ChronosInst 52

il

ret: HIEIRESHD

error out: fHii%

fir B

Chronoslnst out:

ChronosInst 5

1

ret: FRAERESH

error out: 4%

il

Chronoslnst out:

ChronosInst 52

1

ret: AR

error out: % i%

i

Chronoslnst out:

ChronosInst 52

1

ret: T%:%VF?H@“\}‘@

error out: 4%

IR (BUHD AR A

BLEIEIER

IR LB

RfE

e B IHIE

[HFISIIES

T DL T IR
i R R A

ESL (0-3)

0~1000000ps

2~130000ps

T DL T T £
il 2R e

S(0-3)
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ciSetADIntegrationPoint

ciEnableChannel

ciDisableChannel

ciEnableAllChannels

LAB MADE EASY
error in: 5 iRHIA B

Chronoslnst in:

Chronoslnst SZ45

channel: JHiE 5 o1

A/D integration point: Tt BAEIRET

A/D 53 4K
error in: #5iRFIA W
Chronoslnst in:

Chronoslnst 5245
channel: #IE S 151

error in: #5IRFIA

error out: %1%

il

Chronoslnst in:
Chronoslnst SE45]
channel: HiE 5 i

error in: & iREIA

error out: %1%

i

Chronoslnst in:

ChronosInst SZ45

error in: RN il

ret: FAEREMY

error out: %t i%

i
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Chronoslnst out:

ChronosInst 52

error out: 4%

Chronoslnst out:

ChronosInst 52

ret: AR

Chronoslnst out:

ChronosInst 52

ret: AR

Chronoslnst out:

ChronosInst 52

IR (BUHD AR A

WE A/DIH  YEREl: 0~65535

PR ME

BEITTIE

B RE
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ciDisableAllChannels Chronoslnst in:

Chronoslnst SZ45

error in: 5 iRHIA

ciGetDAC Chronoslnst in:

ChronosInst SE451

channel: HiE 5

error in: #5IRFIA

ciGetHysteresis Chronoslnst in:

ChronosInst SE45]

channel: #HiE 5

error in: & iREIA

ciGetlnterDelay Chronoslnst in:

ChronosInst SZ45

channel: &S

Chronoslnst out:

ChronosInst 52

1

ret: BIEIRESHS

error out: 4%

i b

Chronoslnst out:

ChronosInst 52

1

ret: AR

dac: DAC % &

fH

error out: 4%

it

Chronoslnst out:

ChronosInst 52

4

ret: AR

hysteresis type:

R SRR

error out: % i%

i

Chronoslnst out:
ChronosInst 52

1
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AR IE
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ciGetDeadTime

ciGetEdgeType

ciGetADIntegrationPoint

LAB MADE EASY

error in: 5 iRHIA

Chronoslnst in:

Chronoslnst =25

channel: HiE 5

error in: #5iRFIA

Chronoslnst in:

Chronoslnst SE45]

channel: HiE 5

error in: #&iRHIA

Chronoslnst in:

ChronosInst SZ45

channel: S

error in: & iRHIAN

ret: AR
inter delay: ]
HEIR{E

error out: iz

i b

Chronoslnst out:
ChronoslInst 5k
1

ret: FRARIRESTS
dead time: ZERT
I

error out: iR

il

Chronoslnst out:
ChronoslInst 5K
1

ret: FRAEIRESTS
edge type: 1A%
finh i Y

error out: f 1%

i

Chronoslnst out:
ChronosInst 52
151

ret: FAERE
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cilsChannelEnabled Chronoslnst in:

ChronosInst SZ45
channel: JHiE S

error in: #5iRFIA

9.5.7 £l &

eSS B

® LR A 3 AT JATI R,

o ARGRNBR(FoEEREITANE,
P (B

R (B ARA ]
A/D integration
point: A/D 5

A

error out: ffi%

it

Chronoslnst out:  FRHUHIE ff
ChronosInst 3£ REIRTS

1

ret: FARIRASTS

is channel

enabled: JHIEH

(IR

error out: iR

it

1EH R RAW FR 2
FEN R (—%AE 10s E4) , iHI#E

® ik ID WETTMTZ kst iias, HTXoARBS

[ TDC W8k Al e ]
B

INTERNAL CLOCK

EXTERNAL CLOCK

(CACTTH WSS

c| A
0 P e
1 Shspit
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R (U AIRAR

DATA_MODE_TIMESTAMP 0 I ) =
DATA_MODE_TIMEZONE ' A
DATA_MODE_AD 2 A/D R
DATA_MODE_AREA 3 TR A =
DATA_MODE_REF_COINS 4 ZHERFERR
DATA_MODE_GLOBAL_COINS 5 AR AR
DATA_MODE_TOT 6 o ] B [ A 2
DATA_MODE_AREA_COINS 7 et R AF AR
DATA_MODE_DUAL _TIMESTAMP 8 U T [ AR =
DATA_MODE_PERIOD 9 Je A AR =

Ll 20 (]

TEST_MODE_RAW 0 RAW JR A EHR A
TEST MODE_ALL 0 1 40 B
TEST_MODE_ALL 1 2 41 Bk
TEST MODE_TOGGLE 3 L2
TEST_MODE_INCREASE 4 3 B AR
TEST MODE_DECREASE 5 R
TEST MODE_TRIGGER_IMHZ 6 IMHz P &l i

CACETIE NS
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LAB MADE EASY AR, B BRRA A

TEST DATA BANDWIDTH_100M 0 100M 5 %5
TEST DATA BANDWIDTH_1000M 1 1000M 5 %&
TEST DATA BANDWIDTH_3000M 2 3000M # %E
TEST DATA BANDWIDTH_6400M 3 6400M 5 %i

L A/D THARFR I 4 SRR 5E X ]

xE X (= Yi B
AREA SCALE 1 0 1 fi
AREA SCALE 1 2 1 1/2 %
AREA SCALE 1 4 2 1/4 %
AREA SCALE 1 8 3 1/8 %
AREA SCALE 1 16 4 1/16 %
AREA SCALE 1 32 5 1/32 f%
AREA SCALE 1 64 6 1/64 £
AREA SCALE 1 128 7 1/128 fi
[viE ]
VI AR Input B\ Output HitH  ThReHER B
ciSetTdcClockSource Chronoslnst in: Chronoslnst out: 1 E TDC £ WA T #) TDC
ChronosInst 525 ChronosInst 5 R BRI I RYE E X
TDC clock source: il
TDC I i 27 ret: BRAEIRZSHY
error in: F5IRHIA error out: fHi%
it
ciSetDataMode Chronoslnst in: Chronoslnst out: D=k EiY £ WA 1) Data
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~hronos

ciSetTestMode

ciSetTestDataBandwidth

ciSetBoardId

ciSetCoinsTimeWindow

LAB MADE EASY

Chronoslnst SZ45

data mode: HHEAE

KA

=

error in: 5 iRHIA

Chronoslnst in:

Chronoslnst =25

test mode: AR 0

error in: #5IRFIA

Chronoslnst in:

ChronosInst SZ45

test data bandwidth:

MKt i 58 R

error in: #&IRFIA

Chronoslnst in:

ChronosInst 5215

board id: #F 1D

error in: & iRHIAN

Chronoslnst in:

ChronosInst SZ45

ChronosInst 5Z

1

ret: FEAERAHY

error out: fHin

ot

Chronoslnst out:

ChronosInst 5

i

ret: #RAFIREHS

error out: fHi%

i

Chronoslnst out:

Chronoslnst 3£

1

ret: #RAFIREHS

error out: fHi%

ot

Chronoslnst out:

ChronoslInst 3£

1

ret: HEAEIRAHY

error out: %5 i%

i

Chronoslnst out:

ChronosInst 5
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=

BEEFR R

ID

BEERF A

IA] % {1

Mode & X
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~hronos

LAB MADE EASY

coins time window: £F

A 8] B E

error in: 5 iRHIA

ciSetADAreaScale Chronoslnst in:

Chronoslnst SZ45

A/D area scale: A/D [f

RAGRTBERRY

error in: #5IRFIA

ciTdcResetn Chronoslnst in:

ChronosInst SE45

error in: FEIRFIAN

ciSystemResetn Chronoslnst in:

ChronosInst SE45]

error in: & iRHIAN

ciGetDataMode Chronoslnst in:

ChronosInst SZ45

error in: £&iRHIAN

1

ret: FAERAHY

error out: fHin

ot

Chronoslnst out:

ChronosInst 5Z

i

ret: BRIEREHD

error out: % ix

Kt

Chronoslnst out:

Chronoslnst 3£

1

ret: #RAFIRAAS

error out: fHi%

ot

Chronoslnst out:

ChronoslInst 3£

1

ret: FEAEIRAHT

error out: %%

i

Chronoslnst out:
ChronosInst 52

i
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TR 4T

K

TDC 1L

RGENL

BRI AR

E2v

¥ I, ADAreaScale

5E X

ARG RNE, &
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fIronos LAB MADE EASY RS B AR H

ret: FRAFIRASHY
data mode: %
i

error out: fHin

i
ciGetTestMode Chronoslnst in: ChronosInst out:  FREUM AR
Chronoslnst Z44 ChronoslInst W

error in: #5IRFIA %1
ret: HAPIRAS
test mode: M,
50
error out: iR

ot

ciGetTestDataBandwidth =~ Chronoslnst in: ChronosInst out:  FREUMAEL

=

ChronoslInst 54 Chronoslnst 5 E7T
error in: 5 IRHIA 1
ret: ARSI
test data
bandwidth: 3
error out: iR
vt
ciGetBoardId Chronoslnst in: ChronosInstout: = R K ID = nH KM, <R

ChronosInst SZ45 ChronosInst 52 [A]-1

error in: £&iRHIAN 1
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~hronos

LAB MADE EASY

ciGetCoinsTimeWindow = Chronoslnst in:

Chronoslnst SZ45

error in: & iRHA

ciGetADAreaScale Chronoslnst in:

Chronoslnst SE45]

error in: #5IRFIA

9.5.8 REEH

[ RAE%]
5E XL

board id: HRF

1D

error out: fHin

ot

Chronoslnst out:

ChronosInst 5Z

i

ret: HEAEIRZSHY

coins time

window: &I

I B {EL

error out: fHi%

ot

Chronoslnst out:

Chronoslnst 3£

1

ret: #RAFARAHD

A/D area scale:

A/D HIRYE S

e

error out: fHi%

ot
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~hronos

LAB MADE EASY R (B IR A
temperature int WAZ IR E
current_1 float HEE 1 B (mA)
current_2 float HLE% 2 B (mA)
current 3 float HE% 3 B (mA)
current_4 float HE 4 B (mA)
current_5 float HLEE 5 I (mAD
current_6 float HLEE 6 FEJ (mA)D
current_7 float HE 7 B (mA)
current_8 float HLE 8 B (mA)
[VIE ]
VI &7 Input I\ Output #idi  Zjgk#iR &
ciGetChannelNum Chronoslnst in: ChronoslInst out: Er G R ER FREUK #4518
ChronoslInst 4 ChronosInst 526 & B, NMLESH
error in: FIRHIA channel num: ¥ i
T IE
error out: R4
t
ciGetDeviceType Chronoslnst in: ChronosInst out:  3REUE&ZE | 0x1: Venus(TDC)
ChronosInst SZ4 ChronosInst 521 #4 0x2: Mercury(%
error in: 5 IRHFIA device type: W& BT
eyt
error out: R4
t
ciGetDeviceMode Chronoslnst in: ChronosInst out:  3REUZ#AA!  0x1: Venus Lite-
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~hronos

LAB MADE EASY

Chronoslnst SZ45

error in: 5 iRHIA

ciGetProductSN Chronoslnst in:
Chronoslnst 5245
error in: & iRHIAN

ciGetDeviceStatus Chronoslnst in:

ChronosInst SZ45

Chronoslnst SZ45
device mode: ¥
Z IS

error out: % %4

t

Chronoslnst out:

Chronoslnst £
ret: HRAEIRAH

product sn: &%

2

error out: 5 iR%i

i

Chronoslnst out:

ChronosInst SE45
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=)

BRI

ks

ARG R

<

PNy

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

0x8: Venus Ultra

Plus-8

BE RS
HEHLIAL, VEOLRD
THI % E 3L



~hronos

LAB MADE EASY

error in: 5 iRHIA

ciGetDeviceTemp Chronoslnst in:

Chronoslnst =25

error in: #5IRFIA

ciGetFanSpeed Chronoslnst in:

ChronosInst SE44

error in: £ IRFIAN

9.5.9 M4EHCE

e BUF

ret: FARIRESTS
device status: ¥
HIRE

error out: R4

t

Chronoslnst out:

ChronoslInst 54
ret: FARIRENS
device temp: ¥
MG
error out: #IRH

i

Chronoslnst out:

ChronoslInst 4
ret: FAEIRESTS
fan speed: 7%
W

error out: R4

i

® KMl IP Flist 4 IP 75 BAE[E— M EX
VER A ) 5 S, I AE R E O S R H S

o
® EIIP HubE AR 5, 1% B W T #
® B MAC Hillh)G, TFHFEHEEML%

[VIEX]
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~hronos

VI Z#%

ciSetIPs

ciSetNetPorts

ciSetWIPs

ciSetWNetPorts

LAB MADE EASY

Input i\

Chronoslnst in:

Chronoslnst SZ45

1G local IP: T-J& M A

IP

1G device IP: T-JK M %

# IP

error in: 5 IRHIA
ChronoslInst in:
ChronoslInst 54

1G local port: FJEMIA
Hb WX 45 ity 11

1G device port: TJKM
WA I 58 i 1)

error in: 5 IRHIA
Chronoslnst in:
ChronoslInst 4

10G local IP: JJEMZ

1P

10G device IP: J5JK M
B 1P

error in: 5 IRFIA
Chronoslnst in:
ChronoslInst 524

10G local port: J3JEM

Output #iH

Chronoslnst out:

ChronoslInst SZ45
ret: FAERESMY

error out: %874

t

Chronoslnst out:

Chronoslnst 5245
ret: ?ﬁ%{’ﬁ’ﬁi%ﬁﬁg

error out: fi 175y

i

Chronoslnst out:

ChronosInst SE45]
ret: BRIEIRASHY

error out: % i%iﬁﬁ

i

Chronoslnst out:

ChronosInst SZ45

ret: BRIEIRESHY
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~hronos

ciGetIPs

ciGetNetPorts

ciGetWNetPorts

LAB MADE EASY

A1 9 2% Sy 11

error out: %874

10G device port: J3JKM th

V5 W 2 34 1

error in: 5 iRHIA

Chronoslnst in:

Chronoslnst SZ45

error in: #IRFIA

Chronoslnst in:

ChronosInst SE45]

error in: #5 IR

Chronoslnst in:

Chronoslnst out:
ChronoslInst 34
ret: FAEIRESIS
1G local IP: T-J&
W4 A3, TP

1G device IP: T
JEM i % 1P
error out: #iRH

i

Chronoslnst out:
ChronoslInst L4
ret: FAEIRESTS
1G local port:
IR A 2 1 X 45 i
|

1G device port:

T-IK PB4 2

Ty

¥y

error out: % i%iﬁﬁ

i

Chronoslnst out:
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hronos

ciSetWNetPorts

ciSetMAC

LAB MADE EASY

Chronoslnst SZ45

error in: 5 iRHIA

Chronoslnst in:

ChronosInst SE45

error in: £ IRFIAN

Chronoslnst in:

ChronosInst SZ45

1G device MAC: FJkM

W& MAC Hillk

Chronoslnst SZ45

ret: FAERESY

10G local port: /i

6 oA 0 245
=

10G device port:
JIJE A B2 90 2%

ity

error out: 7%

i

Chronoslnst out:

ChronosInst SE45

ret: AR

10G local port: Jj

I Do A 3 Do) 245 3ty

[

10G device port:

T3 IR 15 45 A 4%
it [

error out: % %%

H

Chronoslnst out:

ChronosInst SZ45

ret: ﬁ‘éﬁﬂjﬁﬁ@

error out: 4815
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~hronos

LAB MADE EASY

error in: & iRHIA

t

IR (BUHD AR A

ciGetMAC Chronoslnst in: Chronoslnst out: RITIEM
ChronosInst 5Z{51 ChronosInst 2241~ MAC i
error in: 5 IRHIA ret: HRAERA
1G device MAC:
TIEM B % MAC
Hoht
error out: £ iR%
t
ciSetWMAC Chronoslnst in: Chronoslnst out: WHETIIEM H
ChronoslInst 54 ChronosInst 52 ~ MAC Hutik
10G device MAC: JiJk  ret: #AEIRESH
M B4 MAC Hdi: error out: 5 iR%
error in: 5 IRHIA tH
ciGetWMAC Chronoslnst in: Chronoslnst out: SRITTIE M
ChronoslInst 4 Chronoslnst 326 ~ MAC Hihk

error in: & IRFIAN

ret: FRAFIRE

10G device MAC:

JiJE M # % MAC

H ik

error out: % i%iﬁﬁ

i

9.5.10 BIERE

TR I
® Ml REE APLMG, APHZELRE, APIAZRLR[E], & EMAEFFH CARSE
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~hronos

LAB MADE EASY AR, B BRRA A

friZ4E

® SR SN BRI T B K 1, AT DS HCEOE B YA AT S A 3

® nJ LU stop APT 255l 15 1k 24 Al OB REEAE S5 WARAM, REN A
HTE, RGE<HEBAH stop APL 5 I8 RE

® JaHItoNEERIR A, TR R S (BN R AERS S SR A
EERO , FERECK, R SR

o ZIERIHIEREIE, RO 1 ORELE 5 IRAF B REAR 55 i SCAFANAS S AR 1)
AR, ERYE S RS ER

[VIEX]
VI 47 Input A Output i  ZjREHER &
ciEnableHexDataFormat ChronoslInst in: Chronoslnst out: Ja 75t
Chronoslnst 5245 ChronosInst £ il i A% =0
error in: FHIREN  ret: BAERAMD
A error out: % R %I
t
ciDisableHexDataFormat ChronoslInst in: Chronoslnst out: L AV
Chronoslnst 525 ChronosInst SE4) i H A% 50
error in: &5iRHT  ret: FAEREM
A error out: iR
H
cilsHexDataFormat Chronoslnst in: Chronoslnst out: e+
Chronoslnst 354 Chronoslnst 52451 VA uiilE- €/
error in: iR ret: FAEREH fest

A

Is hex data format:

R A ANt

Kot 3

error out: %8R4

t
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hronos

ciStartRAWDataCache

ciStartRAWDataRecording

LAB MADE EASY

Chronoslnst in:

Chronoslnst SZ45

buffer size(MB):
SR G
error in: %8 i

N

Chronoslnst in:

ChronosInst SE451

file path: #{#5 3

GBS

file name: %4

e

max volume size
(MB): X5 %
KA CERINA
0

force close: &5

s i 52 1 SCAF R
17 (false)
error in: iR

A

Chronoslnst out:

ChronoslInst L4

ret: FEAERAHY

error out: %154

iy

Chronoslnst out:

Chronoslnst 4|

ret: IR

error out: iR

i
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IR (BUHD AR A

FF )5 RAW
BARELE,
R SR

I

FFJ5 RAW
B SR

55 i PRAT

SR,

HA7. MB

<file path>

BRI raw

H %

<file name>

ENULIEE
FIEOLT,
s -
RS K
k. JE4R
4R dat”; 1
RAREH,
RN
il i 2
th, JEg4
A“.bin”
<max volume
size MB>
WRDPEKR
INVINTEET

0, AT



Chronos . ‘
LAB MADE EASY RN B HRRA A

&
<force close>
LIPS e
1SR
. 2305
12 1L SCHR
17 (AR5
SARAE L
T, SCHER
LS AE
B R AT
1bEHSHE
17
ciStartRAWDataLocalRecording ~Chronoslnst in: ChronosInst out: JFJ3 RAW  file path 2Rik

Chronoslnst 2] ChronosInst SEff  H#fi A & raw H %

filepath: $4R L ret: BEfEIRASTY  HBIRAT

T H error out: 41541

file name: #dfs

el

max volume

size(MB): X

SR CERIA

N0

buffer

size(MB): Z<Hh

A AT KA
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~hronos

ciAcqRAWData

ciFetchRAWData

ciStopAcq

ciStopRAWDataRecording

LAB MADE EASY

error in: %8 i

N

Chronoslnst in:

Chronoslnst Z44
duration: (#E%
BEFR LRI H]
data mode: #(#f
R E

error in: 4R

A

Chronoslnst in:

ChronosInst SE451

timeout(ms): &
IFEF () CERLA
=)

error in: 45 IR H

A

Chronoslnst in:

Chronoslnst SE45)

error in: iR

A

Chronoslnst in:

ChronosInst SZ45

error in: %8175

Chronoslnst out:

ChronosInst 524

ret: FAERAHY

error out: %14

iy

Chronoslnst out:

ChronosInst SE45

data: U8 F 544,

error out: % iR%

i

Chronoslnst out:

ChronoslInst 4

ret: ARG

error out: %ti%ﬁl?

i

Chronoslnst out:

ChronosInst SZ45

ret: EEAEIRAHD

216
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FHIHEATEL  <data mode>

K%L GF e

D ¥ DataMode
5E X
<duration>
RAEMT [H]:
LR

S IS

Raw $(#&
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T

IR
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121k RAW
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~hronos

ciStopRAWDataCache

ciConvertToHex

ciConvertToHexLocal

LAB MADE EASY

Chronoslnst in:
Chronoslnst SZ45
error in: %8 i

N

Chronoslnst in:

ChronoslInst 54
bin file path: BIN
AT

hex file path: #i
H 1 HEX SCAF
A2

error in: % iRH

A

Chronoslnst in:

ChronoslInst 4
bin file path: BIN
AR ERAR

hex file path: #i
i) HEX U
A%

error in: £ iR%i

A

error out: %14

iy

Chronoslnst out:

ChronosInst 524

ret: FAERAHY

error out: %14

iy

Chronoslnst out:

ChronosInst SE45

ret: FRAFIREAS

error out: fH iR

i

Chronoslnst out:

ChronosInst SZ45]

ret: #RAFIRARS

error out: %i%ﬁl?

i
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Chronos . ‘
LAB MADE EASY RN B HRRA A

acqRAWDataToFile Chronoslnst in: Chronoslnst out: KEHFEIH  duration delay
Chronoslnst 224 ChronosInst 244 RIS BAR 2B
duration: K ret: BIFIRAESY S LA
SR IA) error out: R
duration delay: H
KA SEIR B [A]
data mode: #(IR
B
file path: #{#5 3¢
- H %
file name: #(#7

e

max volume
size(MB): A
IR (BRIA
H0)

force close: &5
o5 i) 52 1 SO PR AR
17 (false)

error in: iR

A

acqRAWDataToLocalFile Chronoslnst in: Chronoslnst out: FKEHIE I duration delay
Chronoslnst 5245 ChronoslInst SE 4 RSB AM  BRIANE 2
duration: FIEK  ret: ERA/EIREG 3f
SRARFLIN [H] error out: 4H iRy
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LAB MADE EASY RN (UMD HRRA ]
duration delay: tH
KA SEIR B [A]
data mode: #(#%
B E
file path: {4 3
GREES
file name: %4
A4
max volume
size(MB): CfF
BERA CBRIA
H0)
buffer
size(MB): Attt
HAR AT

error in: #1750

A
9.5.11 ¥
S-S U
® it APTIHHIG, ARPHIELRE, APISZRLEN, FHERT H CAHSME
i

® UL stop APT 25 1E M HT I AT AL 555 WnRAHA, etz 1
JG, R Es AR stop AP, 1E1E0HT
® NN, FPRAL T ORI O, T DA B A

[VIEX]

VI & Input I\ Output HrH 8% (5% g
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~hronos

ciGetSingleCPS

ciOutputSingleCPS

ciStopSingleCPSRecordin

ciGetCoinsCPS

ciOutputCoinsCPS

LAB MADE EASY

Chronoslnst in:

ChronosInst 5241

channel: f8EiHIES

error in: 5 IRHIAN

Chronoslnst in:

ChronosInst SZ45

duration second: #(#&%

BRI (]

file path: (3 S0 H 3%

file name: ##f S 4

error in: 45iRHIA

ChronoslInst in:

ChronosInst 5245

error in: FHIRHIA

Chronoslnst in:

Chronoslnst ZZ44

channel: f§Ei@iE S

error in: A5 iRHIAN

ChronoslInst in:

ChronosInst SZ4

duration second: %(#%%

Herf e (]

220

Chronoslnst out:

ChronoslInst 524

single cps: SER T4

%

error out: % iR%0H

Chronoslnst out:

ChronosInst SZ45]

ret: IR

error out: fHiR%

Chronoslnst out:

ChronosInst SZ45]

ret: #RAFIREHS

error out: % iR%H

Chronoslnst out:

ChronoslInst 4

coins cps: FFATHER

error out: %i%?ﬁl?ﬁ

Chronoslnst out:

ChronosInst SZ45

ret: EEAEIRAHD

error out: iR

IR (BUHD AR A

RIS Y

SR TR

W pTAEIER)  <file

SR EISC path

f >
BRIk
2
outp
ut
H

i 1k e i

BB A

SREUHE 2 B

PFE T O

W TEIEIEN  <file

PR ESC path

14 >
RN



hronos

ciStopCoinsCPSRecordin

ciTofAnalysis

LAB MADE EASY

file path: (4 S0 H %
file name: #HE CH44

error in: 5 iRHIAN

Chronoslnst in:

ChronosInst L4

error in: f&iRHIN

Chronoslnst in:
Chronoslnst 4
duration second: #(#& 5

M SR ]

J

chl: J#IE 1 H@IE

ch2: J#IE 2 HiE

J

coins time window: &
B ) 4 fE

avg times: “FH)fil R
THIRE

file path: ¥4 S H 5%
file name: 48 X4

error in: A iRHIAN

221

Chronoslnst out:

ChronosInst 524

ret: FEAEREHY

error out: iR H

Chronoslnst out:

ChronosInst 5245

ret: #RAFIRAAS

error out: iR

IR (BUHD AR A

e A it
AR
TOF ##5 3 #r
I ORAFHUHE B 3L
{68
®  RAW i
Hodhs S
®  Process 7
W Hd S
(a5

&

outp

ut

H %

<avg
time

s>

KT



hronos

ciFetchTofRAWData

LAB MADE EASY

Chronoslnst in:

ChronosInst £
timeout(ms): FEY A [E]
(Hpr: ZFD)

error in: FEIRTIA

222

Chronoslnst out:

ChronosInst SZ4

data: Int64 HUEEH

error out: fHiR%H

SER3RHL TOF

RAW #d

IR (BUHD AR A

<file

path

NN

Ao

outp

ut

H%

fEitd

i )

1]

W)

HH

BRH

Kot

2

-
JE=

T

Int6



hronos

ciFetchTofProcessData

LAB MADE EASY

Chronoslnst in:

ChronosInst £

error in: & IRHIN

223

Chronoslnst out:

ChronosInst SZ4

data: Int64 HEEH
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file name: #HE CH44

error in: 5 iRHIAN
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timeout(ms): AT [H]
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error in: FH RN
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ciStopADAnalysis

adAnalysisToFile

LAB MADE EASY
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error in: 5 iRHIAN

Chronoslnst in:

ChronoslInst 5245
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file name: #1444

error in: A iRHIAN
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LAB MADE EASY

Chronoslnst in:
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ch: ¥§EMEIE S

file path: (3 S0 H 3%

file name: ##f SCH44

error in: FH R
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totAnalysisToFile

LAB MADE EASY

ChronoslInst in:
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error in: f&IRHIN

ChronoslInst in:

ChronosInst 5245

duration second: #(#z 5
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duration delay: 4 HT4EiR
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ch: $8E KEIE S

file path: #3304 H 3%

file name: # 4 44

error in: S5 iRHIAN
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error out: fH %4

Chronoslnst out:
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error out: % iR%H
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ciESAnalysis

ciFetchESProcessData

LAB MADE EASY

Chronoslnst in:

ChronoslInst S5
duration second: ##i7
BT RF S [a]

ch: fREMIAIES

A/D integration point: A/D
HIARAR

A/D area scale: A/D [HFH
YR it

file path: #3304 H 3%
file name: #4344

error in: 5 IRHIAN

Chronoslnst in:

Chronoslnst 4

error in: FIRHIAN
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Chronoslnst out: ES Hdfi 53 #7F
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LAB MADE EASY
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file name: #E CH44
error in: fHIRHIAN

ciClearAnalysisData Chronoslnst in:

ChronosInst 524

error in: fHiRHIAN

9.5.12 FEEIN

1) REHE:

'8 (=4
CI_SUCCESS 0
CI_FAIL 1
CI_TRUE 1
CI_FALSE 0
2) LERA:
® iy API il & & A % 41
® R RARTNEE M AR & AP )
([

9.5.13 BERP

152% Examples H3x T H7RH.
1) £FEE Example
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9.6 RIRHIRE &5 S%E (Matlab)

9.6.1 MATLAB RIRBUES S EHA

BT PRI 0 W MATLAB JIASER 3, P AT LA FH s 2253007 =
WP R o XA % FR N “Venus Raw data_analysis v1.0.0” . ] /7 iz 17 It B8 %%
(MATLAB fRA T 2 MATLAB 2020a B 1) , SAREZINRIGEHE, REHE
P22 B 3053 A B e I 2 2R
bean, i [a] 4 J 75 & R B R IR
(D HFEFAN;
(2) HHUETT:
(3) Hri4as R,

FH 8 MATLAB J5 4 B4 0 v R A i o &5 R 13 B

JR A HE R G A JE A R ST AT A4 R BELE LA

NS € global coins.txt BIES 1-8ES 2-F | ps
Ii) 22

ok i I A tot.txt T T -k e ps

ADC M &4 adc.txt iHIE 5 -AD 6 LSB

RE T I & 24 area.txt WA T-peE LSB
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LAB MADE EASY AR, B BRRA A

INF[A]-RE 3 775 2048 | Area_coins.txt JHIE S 1-18iE 5 2-58 | LSB-
& 1-Res 2-If A % LSB-ps
ROAASIS A1 EEAE | Dual_singles.txt TIE 5 - RBL-IN A | ps

9.6.2 MATLAB 4 #r B 2B i,

BT SR MATLAB Z3 BT R P 0t F P SR8 380 10 s 4 ) B AR A5 64740 47 5
FP A G F e R, R LSBT IR TF K
IR ELAE DYAS SR, 43l
(1) /dat:  PRAFH A ML AR AE 2 Raw datas;

(2) /function: TRAFIFHTAESF, .

(2.1) dat_proc.m: EFEfTF;

(2.2) dat_type proc.m: FEH{ Raw data I /> Wi o R B AEEAR R M5 B

(2.3) dat_Raw_proc.m: ¥ Raw data 17402, FRHUCKFlEE 2 10 5dhs
AFER B, FFARf A, ADC. BERESE:

(2.4) write results.m: K 734145 RARMELE Jresults LR
(3) Jresults: 3G /figure Fl./txt PIANSCAEIR, 43 A ORAE 7 A2 B 23 A 485 SR B 3R
Hids
(4) /docx: LHE MATLAB 73 A Fr-fatt i 1 BH AT At AH 5 S0As

9.6.3 PHTERFERSEZE

U R B BRAE L e R Py -

(1) H%E, 3TJF MATLAB 2020a PL_ERRA B

(2) FTHEFEF dat_proc.m, ridi“run”;

(3) EFESHTH Raw data SCIF (dat #5308 bin 20
(4) BTG, 1E.results SCAF I 1F R 04745 5
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9.6.4 BITHA

(1) BIANBRBEMR, T data proc.m” A, mHdi<iziT”;

4\ MATLAB R2020a

dl_:joDiJEﬁﬁ*? ﬁ)\Eiﬁ" >

I e B ERT iR

- - - g fTEN v O 24 - -
e Shi f] BT
s Ema » E: ¥ 00_project » 01_Pina » 02 Venus » 01 _Venus32 » 01_design » 03_script » Matlab » Matlab »
ELnee: =S @ | #E - dat_proc.m ® x [ 32 - dual_singles
BIR - \ dat_proc.m \ dat_type_proc.m | dat_raw_proc.m | write_results.m T+
dat |1 Whclear and close previous process
SOCXt_ 2—  clear all;

r‘;:s‘:?" 3— close all;
4— fclose all;
5— cle:
6
7 %%set the path of the matlab package. /
8 %%In the path, there are 4 folders(dat/function/docx/results)
9 — l main_dir = "E:\00_project\01_Pina\02_Venus\01_Venus32\01_design\03_script\Matlab\Matlab ; |
10 — cd(main_dir) ;
1l|=| fprintf ( ##+L0G##+: The main path is %s \n',main_dir):
12
13 %%load global define parameters
14— cd('. /function') ;
15 — load global_define;
16 — fprintf ( ##kL0GH#k: The global parameters has been loaded \n');

LY
HJJJH‘qsmmv BAE KA~ (3
D~ sz~ |28 % % 29

i AF GE S s
v v v Gmme  Qmme -
T B L] L 24 =
<A S v E v 00 project » 01_Pina b 02_Wenus b 01 _Venus3? b 01_design b 03 _script » Matlab » Matlab » P
Ein-C=d @ | E48% - dat proc.m [CEY"| THER ®
=4 dat_procm | dat type procm | dat raw_proc.m wirite_resultsm | + s &
@ 0 dat 1 Whelear and =
doex. 2—  elear all;
. f‘i"f:'“" 23— clese sll;
4—  telase 211
5— ele
6
8
s 03 _seript\satizb\Matiab' :
-
1 in path 15 §s \n', nain dir)
12
1
-
15
16— al parameters has been loaded \n' )
w-
1@
1 Whload th al
1
@SHE @
AR MATLAB? TSR0, 8
feor
R hd
BT
utFa (123 [ 7

64 H¥E4rHr MATLAB B AIZ AT

-

(2) HHSCFEFESIENE, P00 Raw Bde SO, w47 9F
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"
chronos LAB MADE EASY IR B A

4\ Select the data file X

« > v N « 01_Pina > 02_Venus > 01_Venus32 > 01_design > 03_script > Matlab » Matlab > dat ~ G IE dat FRiEE »

HR - SRk

1
‘

o e

WEs » & tEREEE wm b
O=% » [ ad_20250903185355.bin 2025/9/3 18:54 BIN Szt 439,581 KB
o + [ area_coins_20250903185500.bin 2025/9/3 18:55 BIN Sz 70,887 KB
User guide [ areas_20250903185406.bin 2025/9/3 18:54 BIN Sz 98,310 KB
fqure [ coins_202509023185434.bin 2025/9/3 18:54 BIN 32 42,720 KB
. [ dual_time_20250903185513.bin 2025/9/3 18:55 BIN 37¢ 155,007 KB
[ time_20250303185346.bin 2025/9/3 18:53 BIN 375 53,144 KB
o [ tot_20250903185447.bin 2025/9/3 18:54 BIN 374 81,751 KB
I 88 ad_20250903185205.dat 2025/9/7 16:56 DAT 2t 66,248 KB
v Wik 88 area 20250903185222.dat 2025/9/3 18:52 DAT Szt 235,170 KB
> &= windows () 8 area_coins_20250903185304.dat 2025/9/3 18:53 DAT Szf 154,633 KB
> o AL (D) & coins_20250903185237.dat 2025/9/3 18:52 DAT S 90,776 KB
> SRR (E) B dual time_20250903185322.dat 2025/9/3 18:53 DAT 3zi 293,876 KB
B 1 E time_20250903185154.dat 2025/9/3 18:52 DAT c# 112,930 KB
B tot_20250903185248.dat 2025/9/3 18:52 DAT Sz#f 171,577 KB

STHEE(N): | s ) ~

FIFFH(O)

Kl 65 WEFEEMHTIY ade Raw HdE SCfF

(3) FEFFe A e AR, M AT 25 3R OR A7 55 5

] = R & LTS v B3 p = £
wod= oE. ﬂ‘?kw 1 P '8 g &
P i A= % ®E WA Ehn EET Ggma EET
- v - @mav QEs- mam v - i e
f L £ Lol =T =
o (S T E v 00 project » 01 Pina » 02 Venus » 01 Venus32 ¢ O1 design » 03 script » Matlab » Matlsb -0
samase © [ ®5a  dat procm CEY.| THE ®
dat_proc.m dai_type_proc.m dat_raw_proc.m +
E] L Whclear and close previous pro
P clear Al
0 |
® . [ ares coins
iy e £ board info
5- e FCH_ID_GLOBAL
N 11 CMD_ ADDR_DACH
Els CMD_ADDR_DACL
. 1 CMD_ADDR_ERR
8 i CMD_ADDR_LH_DLY.
E Il CMC_ ADDR_RAW
1r): 1L CMD_ADDR_REG
il calmaincin) £l CMD_ADDR_REGZ
1 LMD ADDR SERIAL 1D
feiTE0 @ EBCMG_ADDR_SP1
- L CHD_ADDR_STATUS
T . . [ CMD_ADDR
MATLAB? S AR, M, ADDR STATUS2
warliGrrs:The main path 1s F:\00_project0l_Pina\02_Vems\0l_Venus3z\0l_design\ £ CMD_ADDR_STATUS2
#5+L0GHHE een loaded B CMD_ADDR_STATUSA
N - - CMD_ADDR _TSTD _LUT
Hrl OGNS ta to be analyzed FI CMD_ADDR TSYNC_LUT
HEELOGRES 1 CMD_ADDR_TTEMP_LUT
ELOCHH k% CMD_ADDR_TWALK_LUT
. LMD ADDR_UDP10G 1P
AL 1 CMD_ADDR_UDP10G_MAC
HERLOCHEE It een finished k" CMD_ADDR_UDP10G_PORT
#=4L0GH#4: The ADC data has been saved Ly CMD_ADDR_UDP1G IP
- 1 CMD_ADDR_UDP1G_MAC
d [ CMD_ADDR_UDP1G_PORT
i dat
(7] dat_hex
ks dat_raw
R =
oTcra
DT RAW_DAT
DT _REQ
TR 1 DT_STATUS
- [ dual singles ]
Els ERR_CMD_ADC T
11 ERR_CMD_ADDR 002"

66 H4E 73 BT MATLAB JHIAIZ 4T

(4) FEFFe B e AR TR, M A 45 R IR A7 55

KT A/D JIRESE, F—FNEIES, HAS N ADC THEUE, ST % B A HE
B, RFEFE AN 20 ns.
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C
=hronos LAB MADE EASY IR (B AR R

@‘ EN\0O_project\02_Chronos\01_product\00_venus _lite\04_test\02_scripf\00_Matlab\results\bit\adc.txt - Notepad++

File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ?

JOHE R GBhE(Dc M 22 BE S - FOEEAE ® @& HE
E]adctd m| iEEiEiéE} ‘\[)1E§ iggigiég- ‘\[){Ei
1 1.0000000e+00 2.0120000e+03 1.0000000e+00 2.0140000e+03
2 1.0000000e+00 2.0110000e+03 3.0000000e+00 2.0100000e+03
3 1.0000000e+00 2.0130000e+03 3.0000000e+00 2.0100000e+03
4 1.0000000e+00 2.0110000e+03 3.0000000e+00 2.,0090000e+03
2 1.0000000e+00 2.0120000e+03 3.0000000e+00 2.0140000e+03
6 1.0000000e+00 2.0110000e+03 3.0000000e+00 2.0100000e+03
1 1.0000000e+00 2.0130000e+03 3.0000000e+00 2.0080000e+03
8 1.0000000e+00 2.0130000e+03 3.0000000e+00 2.0100000e+03
g) 1.0000000e+00 2.0110000e+03 3.0000000e+00 2.0100000e+03
10 1.0000000e+00 2.0120000e+03 3.0000000e+00 2.0100000e+03
11 1.0000000e+00 2.0140000e+03 3.0000000e+00 2.0110000e+03
12 1.0000000e+00 2.0140000e+03 3.0000000e+00 2.0110000e+03
13 1.0000000e+00 2.0130000e+03 3.0000000e+00 2.0100000e+03
14 1.0000000e+00 2.0130000e+03 3.0000000e+00 2.0110000e+03
15 1.0000000e+00 0120000e+03 3.0000000e+00 2.0120000e+03

K 67 % “ade.txt”FdEkg =

XTI R R, S-S viliE S, HA A0 TOT tH8UE, #4708 ps.

@’ E\0O_project\02_Chronos\01_product\00_venus_lite\04_test\02_script\00_Matlab\rest

File Edit Search View Encoding Language Settings Tools Macro

sPHE S 4 hh/aedp *xBEIS1

B 28] BiES TOT}
1 1.0000000e4+00 1.0064063e+02
2 3.0000000e4+00 1.0099609e+02
3 1.0000000e+00 1.0063477e+02
4 3.0000000e+00 1.0100586e+02
5 1.0000000e+00 1.0064453e+02
6 3.0000000e+00 1.0100000e+02
7 1.0000000e+00 1.0063477e+02
8 3.0000000e+00 1.0099414e+02
9 1.0000000e+00 1.0062109e+02
10 3.0000000e+00 1.0099414e+02
11 1.0000000e4+00 1.0063281e+02
12 3.0000000e4+00 1.0099414e+02
13 1.0000000e4+00 1.0063672e+02
14 3.0000000e+00 1.0099219e+02
15 1.0000000e+00 1.0062305e+02
16 3.0000000e+00 1.009921%e+02
17 1.0000000e+00 1.0062305e+02

B 68 #irth“tot.txt” FHE s =X

XFF AR, B2 NIEIE S, 2B F N RIETBUE, AN ps, BB =FIAN
area {H, /7N ADC LSB.
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Chronos

cHHB & ik 41

LAB MADE EASY

e EErP R OESxavxd

IR (BUMD) AR F]

BHareara # | 18185

1 1.0000000e+00] |4.4787436e+08| |9.5230000e+03
3.0000000e+00| [4.4787436e+08| [9.5670000e+03
3.0000000e+00| [4.4787436e+08| [9.5610000e+03
1.0000000e+00] |4.4787536e+08| |9.5330000e+03
3.0000000e+00| [4.4787536e+08| [9.5670000e+03
3.0000000e+00] |4.4787536e+08| |9.5660000e+03
1.0000000e+00| [4.4787636e+08| [9.5360000e+03
3.0000000e+00| [4.4787636e+08| [9.5720000e+03
3.0000000e+00| [4.4787636e+08| [9.5500000e+03

10 1.0000000e+00| [4.4787736e+08| [9.5160000e+03
11 3.0000000e+00] |4.4787736e+08| |9.5580000e+03
12 3.0000000e+00] |4.4787736e+08| |9.5470000e+03
13 1.0000000e+00| |4.4787836e+08| |9.5260000e+03
14 3.0000000e+00| [4.4787836e+08| [9.5610000e+03
15 3.0000000e+00| [4.4787836e+08| [9.5500000e+03
16 1.0000000e+00| [4.4787935e+08| [9.5320000e+03
17 3.0000000e+00| |4.4787936e+08[ |9.5670000e+03
1€ 3.0000000e+00| [4.4787936e+08| [9.5630000e+03
19 1.0000000e+00] |4.4788035e+08| |9.5210000e+03
3.0000000e+00| [4.4788035e+08| [9.5760000e+03
3.0000000e+00| [4.4788035e+08| [9.5580000e+03

2 1.0000000e+00] |4.4788135e+08| |9.5180000e+03
23 3.0000000e+00[ [4.4788135e+08| [9.5610000e+03
3.0000000e+00| [4.4788135e+08| [9.5580000e+03
1.0000000e+00] |4.4788235e+08| |9.5160000e+03
3.0000000e+00] |4.4788235e+08| |9.5650000e+03
3.0000000e+00] |4.4788235e+08| |9.5510000e+03
1.0000000e+00| [4.4788335e+08| [9.5190000e+03

MFBE &

IpSpiibER=)

K 69 % “area.txt”FHE#% =\

WE RS,
2 HiliES 1 WA ZEME (T2-TD

—FINIBIES 1, 5 FNEIES 2,
BN pso

@’ EN\0O_project\01_Pina\02_Venus\01_Venus32\01_design\03_script\Matlab\Matlab\results\txt\global_coins.txt - Notepad++

File Edit

Search

View Encoding

Language

Settings Tools

Macro  Run

DHEE LA 4 hbhlae it *<@RIS1-E

Plugins

Window

FEBAR@

Afr —

j@(oEMRWE EBEEE ~ v =&

=l global_coins bt # B 1 51 mes2 | e
1 3.0000000e+00 1.0000000e+00 3.4710000e-01
2 3.0000000e+00 1.0000000e+00 3.4515000e-01
3 3.0000000e+00 1.0000000e+00 3.3735000e-01
4 3.0000000e+00 1.0000000e+00 3.4710000e-01
5 3.0000000e+00 1.0000000e+00 3.4320000e-01
6 3.0000000e+00 1.0000000e+00 3.2175000e-01
7 3.0000000e+00 1.0000000e+00 3.3930000e-01
8 3.0000000e+00 1.0000000e+00 3.4125000e-01
) 3.0000000e+00 1.0000000e+00 3.3930000e-01
10 3.0000000e+00 1.0000000e+00 3.3345000e-01
11 3.0000000e+00 1.0000000e+00 3.4125000e-01
12 3.0000000e+00 1.0000000e+00 3.4125000e-01
13 3.0000000e+00 1.0000000e+00 3.4320000e-01
14 3.0000000e+00 1.0000000e+00 3.3345000e-01
15 3.0000000e+00 1.0000000e+00 3.2760000e-01
16 3.0000000e+00 1.0000000e+00 3.3735000e-01
17 3.0000000e+00 1.0000000e+00 3.3150000e-01
18 3.0000000e+00 1.0000000e+00 3.4125000e-01
19 3.0000000e+00 1.0000000e+00 3.2760000e-01
20 3.0000000e+00 1.0000000e+00 3.4515000e-01
21 3.0000000e+00 1.0000000e+00 3.5100000e-01
22 3.0000000e+00 1.0000000e+00 3.2370000e-01
23 3.0000000e+00 1.0000000e+00 3.4515000e-01

X

AT B

‘ffﬁﬁ1;\’:§§DI“§Ujj
FLALN pso

(T2-T1)

—HNIEIE S

K 70 %t “global coins.txt” 5k 3

2 55

1, 553088
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Chronos

LAB MADE EASY R (BN BRAR

g E\OO_project\01_Pina\02_Venus\01_Venus32\01_design\03_script\Matlab\Matlab\results\txt\area_coins.bxt - Notepad++

File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ?

sHHEE & 4hbh el 22 BE51-EaDPha @ 0EpeEPEEE ~ v =

Harea coins e 2 8| JHIEE 1 BES2 B [EFE2 FREES
1 3.0000000e+00 1.0000000e+00 9.4200000e+03 9.3770000e+03 3.6855000e-01
2 3.0000000e+00 1.0000000e+00 9.4720000e+03 9.3770000e+03 3.6855000e-01
3 3.0000000e+00 1.0000000e+00 9.4310000e+03 9.3760000e+03 3.6465000e-01
4 3.0000000e+00 1.0000000e+00 9.4910000e+03 9.3760000e+03 3.6465000e-01
5 3.0000000e+00 1.0000000e+00 9.4220000e+03 9.3750000e+03 3.6465000e-01
6 3.0000000e+00 1.0000000e+00 9.4820000e+03 9.3750000e+03 3.6465000e-01
7 3.0000000e+00 1.0000000e+00 9.2790000e+03 9.2510000e+03 3.4905000e-01
8 3.0000000e+00 1.0000000e+00 9.3480000e+03 9.2510000e+03 3.4905000e-01
9 3.0000000e+00 1.0000000e+00 9.2840000e+03 9.2450000e+03 3.5880000e-01
10 3.0000000e+00 1.0000000e+00 9.3680000e+03 9.2450000e+03 3.5880000e-01
11 3.0000000e+00 1.0000000e+00 9.2930000e+03 9.2500000e+03 3.5295000e-01
12 3.0000000e+00 1.0000000e+00 9.3450000e+03 9.2500000e+03 3.5295000e-01
13 3.0000000e+00 1.0000000e+00 9.2800000e+03 9.2620000e+03 3.5100000e-01
14 3.0000000e+00 1.0000000e+00 9.3440000e+03 9.2620000e+03 3.5100000e-01
15 3.0000000e+00 1.0000000e+00 9.3000000e+03 9.2550000e+03 3.2565000e-01
16 3.0000000e+00 1.0000000e+00 9.3610000e+03 9.2550000e+03 3.2565000e-01
17 = e e T o0 = o or = 2 _EAGANNOA_ 01

K 71 %t “area_coins.txt” &%\

X T X I R B, 5 FNIEIE S, 5 SR (0:
BEUT) BB =B NI e BT BE, BN pso

,kian¥£%7 1:

[:_3;’ EN0O_project\01_Pina\02_Venus\01_Venus32\01_design\03_script\Matlab\Matlab\results\txt\dual_singles.txt - Notepad++
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ?

OHERGA shB e By 2 EBEST - EfET e @@ I FEES s« v =0

Eldual singlespe 2 8] JEHIE S VIigid HREEE
1 1.0000000000000000e+00 0.0000000000000000e+00] 7.2193787266100952e+11
2 1.0000000000000000e+00 1.0000000000000000e+00| 7.2193787216576221e+11
3 3.0000000000000000e+00 0.0000000000000000e+00) 7.2193787266136047e+11
4 3.0000000000000000e+00 1.0000000000000000e+00| 7.2193787216583826e+11
5 1.0000000000000000e+00 0.0000000000000000e+00| 7.2193787365941736e+11
6 1.0000000000000000e+00 1.0000000000000000e+00 7.2193787316458728e+11
7 3.0000000000000000e+00 0.0000000000000000e+00 7.2193787365977612e+11
8 3.0000000000000000e+00 1.0000000000000000e+00| 7.2193787316424597e+11
g 1.0000000000000000e+00 0.0000000000000000e+00| 7.2193787465783484e+11
10 1.0000000000000000e+00 1.0000000000000000e+00 7.2193787416257971e+11
11 3.0000000000000000e+00 0.0000000000000000e+00) 7.2193787465816638e+11
12 3.0000000000000000e+00 1.0000000000000000e+00| 7.2193787416263428e+11
13 1.0000000000000000e+00 0.0000000000000000e+00i 7.2193787565620557e+11

72 it “dual_singles.txt £ 4% 3K

XFF IR, B ONIEIE S, BTN (1. mHCPIEL, 0 T
WA TR, =2 AR EUE, AN ps.
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Chronos

LAB MADE EASY R (BN AIRAF
Q{ E\00_project\02_Chronos\01_product\00_venus_lite\04_test\02_script\00_Matlab\results\bxt\period.ixt - Notepad++
File Edit Search View Encoding Language Settings Tools Macro Run  Plugins Window ?
=] B s | & [0 i) |8 % | = | S 71 - EEEBH=
Hperoane o 8] JHiEE A BtiE].ns
1 1.0000000e+00 0.0000000e+00 1.0000117e+03
2 3.0000000e400 0.0000000e+00 1.0000000e403
3 1.0000000e400 1.0000000e+00 1.0060938e402
4 3.0000000e+400 1.0000000e+00 1.0097461e402
3 1.0000000e+00 0.0000000e+00 9.98998242e+02
0 3.0000000e+00 0.0000000e+00 9.9999219%e+02
7 1.0000000e+00 1.0000000e+00 1.0061133e+02
8 3.0000000e+00 1.0000000e+00 1.0095703e+02
3 1.0000000e+00 0.0000000e+00 9.9999%414e+02
10 3.0000000e+00 0.0000000e+00 1.0000078e+03
11 1.0000000e+00 1.0000000e+00 1.0060352e+02
12 3.0000000e+00 1.0000000e+00 1.0097070e+02
13 1.0000000e+00 0.0000000e+00 1.0000117e+03
14 3.0000000e+00 0.0000000e+00 9.9998633e+02
13 1.0000000e+00 1.0000000e+00 1.0060938e+02
6 3.0000000e+00 1.0000000e+00 1.0096484e+02
17 1.0000000e+00 0.0000000e+00 9.9999414e+02
8 3.0000000e400 0.0000000e+00 1.000005%9e403
19 1.0000000e400 1.0000000e+00 1.0059961e402
20 3.0000000e+400 1.0000000e+00 1.0096484e402
21 1.0000000e+400 0.0000000e+00 9.9995805e+02
22 3.0000000e+00 0.0000000e+00 9.9999609e+02
23 1.0000000e+00 1.0000000e+00 10060352240

73 % “period. txt” E P =

9.7 RIRBIEE & 57HS%E (Python)

5 Matlab 73 #12% JHIAEAEL,  Python AR s 0 N & P .

& 9 Raw BB S S E fIZAH AR

AR kS EEAClIES ]

J/dat R4 AT Raw Hidls

J/docx

/function py HAREF run_all.py BATHIA
main.py F e
global _define.py ESSE AR
dat_type_proc.py EACTTEL Y DL TP/
dat_raw_proc.py Raw Hfs Ab 21 A
write_results.py g RS N

ES
Jresults i Hh 45

FTH Powershell, 1247 python run_all.py PR

WRIa, Rk P IR EERE o i Ed

Ria, BEFrzEMbisirIFmhag R, mTEfr. fthsi RS Matlab A
—
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LAB MADE EASY RN (D BIRA R

1B
0s/01_product/00_venus_lite/0d_test/02_script/@2_PYTHON/dat/global_coins_20

ek QGh**
Fedkk | QGR*%*

62492
62492
IR ol 2

5

#*%L0G***: The global coins data has been saved
**xxL0G***: fi15¢ 3=y

74 Raw BHE45T 4 python BIZAR 3471232
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~hronos . ‘
LAB MADE EASY RN B HRRA A

10. BBV B FIMIRES R

REFENH Venus RAEMNIX T REZOER . KAFWLL Venus 16lite-T %Y
SORBIBEAT AN B

JEEL, Venuslite &% (Ai-T) NAEE ARG (ToRHREEE AU & 25k F
H, P ROR 5 O8RS 80P, DUARIESR B B R IF . Venus
lite-T o AS FHEE 3K

HF Venus KA T FPGA-TDC HiA, HE/MEE R THESA T ER, Ktk
RIS AU S H AU . SERbrtg— & IR B 7 3Rt — 0 I E A AR R 55
JH P ELAA BT 3 T ) 152 4% B A M BB T DA 228 i A 30 4 25

=3

o

10.1 RGARE

RUAREH, BN AT BERE. WESEREWT:

® FIfiilH: -100 mV ~+100 mV

® LilH: 1mV

o “FIyk¥L. 5

b A R AT R R . TR B RS, BGPTSR BE AL 75
O, T 52 PR b 2 45 SR (R VR A B R s 1, (2 5 B O 22 PO 1

75 ZGikrEsE R GRIHEE 1 mV, FREVER-100mV 2]+100 mV, ZiHE 1 mV, F
PIRE S, #AILER)
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Ch
ronos LAB MADE EASY RN B HRRA A

AT P B R R R B S, M BRSO 1 mV I, AT A
FIRERL 1 mV BUHRMERS B E IR AR 30/40/70 mV I, AT AT BRE I
BRI H I

10.2 JEEREENE (RERMA)

Channel-X

O
AN

Pulse generator |

B 76 XOETER A= EREE (s

£ P F i R R RO O F e B A B & 5, Venus 2 ML TDC
I o EEL R 7 2 — AN R (B 5 (EEAIE: | MHz/I8IE) o 2 A &l
TEANZAF 5 BEAT I B4 H I TR . A i N BT HE

MEHIE A LT &R, @I AR O B E AL AT
FERRAT (0 23 Ar T o, (5 P U S I () 22 I T REEAT AE LR i BT REEHHR
BEATEE L AT, AR 3 8] (1 B 18] 22 50415

RFnE SHHINE NS WENE

B 77 e I TE UGS I 18] 22 0 A B3 BRI E R (A ER %, BT, CHOD
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Ch
Hronos LAB MADE EASY R (B AR ]

P 78 M I XA 8] 22 70 A7 B LRSS R (A B, ETHI, CH45)

AU EIAELR BN 25 °C,
® SfFE IS EE (Venus Lite 54125 CHO~CH3) : AU CHO 5 CHI
ML R, HAFERMZR S MirdEE (o) MAMEL)Y 4.3 ps
(RMS).  FH A H 1) BRSO i NS A /92 = 3.0 ps (RMS).
o @M EMIE: AU CH4 5 CHS MIMEL R FEFIR, HEFE
I Z BB IFREZE (o) 214 7.2 ps (RMS), X B F) BRI 58 I A 52
N o/N2=5.1ps (RMS).
AR WS H B UL . TDC MBI A iR 72 DL E 572 FPGA A6
FELRIEIR AN, S (R [ () I ) SEshil Bt SRS Ar A £ 5
T RARB S BADRE TR R PR R GE: VS, HAAafEge
PLSE il & 9D
® S EIHIE Y ENIEE: ~3 ps (RMS)
® HEIEIE T ENAEEE: ~6 ps (RMS)
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’tl
chronos LAB MADE EASY IR CHOND G RA A

At 10 FEHLE RN R HE A SR ON AR, OSSR

JHIEEFE | CHO/1 | CH2/3 | CH4/5 | CH6/7 CHS8/9 | CH10/11 | CH12/13 | CH14/15

AR | 3.0ps |3.1ps | 5.6ps | 5.6ps 55ps | 53ps 6.1 ps 4.4 ps

TFEW | 32ps | 3.1ps | 5.8ps | 6.2ps 53ps | 55ps 6.2 ps 5.1ps

IEHEW | 2.6ps [ 2.5ps | 42ps | 4.2ps 46ps | 45ps 5.0 ps 4.2ps

o2

fAEW | 25ps [ 22ps | 43ps | 4.5ps 41ps | 4.8ps 5.1 ps 43 ps

o2

fE {TR-01-03-010-1 Venus W& i BTG HR S-S BAEAR) 0 4.1 75, AP/ LUE R AT
5 — G W& BRI BARNNRZE F, R E TR .

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
CHO/1 4.16 -323.79 PASS
CH2/3 4.47 -356.82 PASS
CH4/5 8.42 -49.83 PASS
CH8/7 7.43 193.81 PASS

79 Venus W44 A B0k 15 -5 2 FE A R N 3 Aok A ik 4 SR
10.3 NBRERBEIENE (IpERHIL)

Vpp=2.5V x16

R
FERLER —/6163‘%% Venus ME

~

N ~~— A/D

80 XUIEIE I 7] 72 Il s = 1A

— AR E 528
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o [E5YH: [ForAsHsmbiEkd, BAESHT:

B ESHE: 1 MHz
B EFEE: 3ns
B JJkrPFEE: 100 ns
B R S5V

o (ES5M: HESEm - NMEUICED AT 16 B, 2HlEA
Venus F G 1 AMINAIETE . B8 b, BN EE KE SIREELN 1.25

Vo
& ZRLGWE: XM IEIE NN A LA RES R E Y 200mV, filk
LIHRAN ETHE .

. RS

MEHIFERGAELNTGAEE, @RI ED FeZE AP P
A8 EATHUR A AT BLR 20T

® {EZLIPHT: A2 b O I A U A I [ 2 R T RE HEAT SR 0T

o BHANN: REIFRAERTELE, HTERANMELLE, HAE
3] A 368 T ] YO TR 22 20 A

RERE

81 WUEIEM B ZHM NG S ELR GRoadiildiE, @iE2 M3, bk, Ji

LR )

262



hronos

LAB MADE EASY RN B HRRA A

82 RUHIMIN 1] 22 SNt A5 5 PG5 S RSN, IE 8 F1 9, L Thi, AL
e,

AU AR A 25 °C.

® SfGEIIEIEIE (Venus Lite R4y CHO~CH3, A{RMEEHEN CH2 5
CH3) : B ZE A0 T BN, R MZERSINREZE (o) 218 10.52
ps (RMS), S HIBIEENFEE N o2~ 7.4 ps (RMS);

o MHEIIEEE (AKINEBIEAN CHS 5 CHY) . I laZ 4t T K,
R Z R R IEZ (o) £ 13.2ps (RMS), ) BLEIE & A
JEN o2~ 93 ps(RMS).

IR

Rt NIt p SN PN EREE SR e 7)) PR LN ERE] HE S DN
HOETHBRBEN R BRI s RO, BORRSE R =) I, I a0 S
o RTRINE SRR B GRS EZ RRTEHNHE, HS MR E.

FAh, A SE A PR K I (R IR ZE A O, SEIR K, A5 S E B
SR EAE, 2B K.

IS [BJSE SR AN R0 1 R I TE [ (R AR X 55, T 2 EIEN i E S —
HIRF SIS RS, A UE N e tEfe. £ BNHT, AP TS% TPk
BEAT BN AR G IE 1] Y SE B A 58 A 5%

B, KA E IR ER, kT I ] RS HoE # R YR
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SRR, THEANE S EIE 52— IE 8] A 18 27 241E
RJE, HMREEEIE R IR E
%%, FHTIEEE, SR I IR

A HTREASE E A EEE & TDC sz, A EEIE [ e ) 5230
MELRAFAEZES . B TIA S RSB 0 R .

R T BT R] 23 FER A G IR G A S, B B DL Rl & 9D «
A FE I T E MRS FE . ~ 5.4 ps (RMS)
I TE 3 E RS EE: ~ 8.6 ps (RMS)

L

I

At 11 KL SR 8] o R A R (O so

WBiEkEE | CHO/1 | CH2/3 | CH4/5 | CH6/7 | CHS8/9 | CH10/11 | CH12/13 | CH14/15

LFAH | 40ps | 68ps | 7.8ps | 85ps |[89ps | 9.4ps 7.5 ps 9.3 ps

o/\2

£ (TR-01-03-010-1 Venus & # G KR &5 -SHHA) i) 42755, P ATLARIHTIE
kg G B BN RIS R, W E s,
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
CHO0/M 6.47 621.51 PASS
CH2/3 9.08 5743.04 PASS
CH4/5 11.07 198.02 PASS
CH6/7 9.92 -543.00 PASS

83 Venus ¥ S AR U6 4R 157 - 2 AE A PR S S fi A i it R
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10.4 BB EESINENE

[ 84 FLIEIE MG 5 HESARIN RN R

RS 5 R A A, AT H Il AR & . A5 5 KA AR BB i A5 5 o IRk,
MR 5MHz, 155 ETHEEA 3ns, TFRISREA 3ns, H25E 50%, 1
J£ 2V. BIAZE] Venus RGE—MINEEIES . Venus FGUIX P HEHE 1 7] ELEL
BIE R E R 200mV, REEELAI)E, it IRmE FEEdE FAa R B
Ble MR, SRS I S kB i ik BTG K

K 85 HLIEIE HE AR &

AU EAS S B, Sastb. RS (ADEV/TDEV/MDEV/HDEV) 2%
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10.5 BEEKIENE

e

K 86 HLIEIEAE 5 ik vE & x = K

LAB MADE EASY RN B HRRA A

—. MR B 524
EEUE:  FEERERMBIEKT, BASEUT:
HEMFE: 1 MHz
EFH/ R TE: 3ns
ke g : 100 ns (BRARIE)
Mg 2V
RAEEEESRE: BZESHAE Venus —NMIEEE, IR ZE
T8 I TR EL R R B B 1000 mV, i i e KA e % B TS
T BAREES
M EHI R RGAAELMCIE G, Wi IR UK O B2 EAL. @il i
B, WS B RSE T B R R AME (hRdE R E)
= MRAs R
M2 A MERIREE 25 °C.
® SEENEEE (CHO): JKUEME-FI(E: 100.7ns, Bk7ESEsN{H: 13.2
ps (RMS);
® IHEIIEIEE (CH4): BkwEll &= F¥ME: 100.1ns, Bk Rah{E: 153 ps
(RMS)
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LAB MADE EASY RN B HRRA A

(Chronos

, HRIEEAL)

E

A
S
=
=
(m

&l 88 TOT #hB% AN\ 15 5l &

EE: HTRAESARGRPE. S HREEIEL TDC AR R

7, FIEIER TOT (H5hk5E) MELRAAAEESR
NRNA B SRS N B TOT MER A MRALR GF: NS, Bkt

AE DA SE Rl & 7D
S LB IE ) TOT %3h: ~ 11 ps (RMS)
® HiEEIE T TOT %35): ~13 ps (RMS)
HEPUR: FIREGFONRF LR, HhaE TRAES B WRE). K,
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Venus G045 51 NI &S 80/ Tl (&

S 12 TOT SN AME 2 SUT 45 5

J# 18 | CHO CHI CH2 CH3 CH4 CH5 CH6 CH7
kS
c 12.9 ps 1045ps | 9.5ps | 12 ps 13.2 ps 158ps | 13.4ps 12.8 ps

i & | CH8 CH9 CH10 | CHII CHI2 CH13 CH14 CHIS5

o 133 ps 14.6ps | 158 ps | 13.7 ps 12 ps 11 ps 12.6 ps 13.8 ps

7£ {TR-01-03-010-1 Venus W& i EAT IR A -SHFEAR) iRy 4345, H I LAE 2T
5 — G W& BAR R BARMNR S H, N E AR,

4.3 TOT Performance Test(External Trigger)
Test Result: PASS

Channel TOT(RMS, ps) Mean(ns) Result
CHO 10.45 99.90 PASS
CH1 10.45 100.06 PASS
CH2 11.15 100.10 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

K 89 Venus 15 7% AT IR 15 -SH FEA /M i & TOT Ml 4h SR

10.6 1R7U-2 F AL R SRR M B

ES&R%ESS A/D Venus | M E

LTSN

90 VLB 7 e e S R I B

AL S 5 RAESRUE Venus RGHIBIME 5 KEHPIL BRI 6E.
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—. M E 528

B9 (S5 RAERMIEZ, BASHNT:

® JiiF: 5MHz

® EE: 2V~+2V(EIEE 4V)

RPERSKE.:

® GESHIANZE Venus HJ—/~ ADC WIEIEE CHEIE 1) .

® iZBIERN LA RERE N omV (: EHIIAET, BESOH T it
K, WIH ADC It%) ;

® XE ADC B/ rift GExKED N 1000,

= HEAEE

MEHIRE RAELACT G, W5 LR N EAEE EAL. P rris

i EATHUAE AT LT 434

® TEANM . AT DU P Rl -R e e o SR R D RE A
W45 5 5

® HALNHT: RAF ADC JRUGHUIE, HHTTE RGN E LA B 5B EI.

RN EAR LR E N 25 °C,

N‘

}l

o1 BM-Br S s BOBIE N IESXE, M 5 MHz, fREE-2V - +2V, @& 1, #A
45589

limm\ulﬁwwm

AL G T KAERRAE Venus RGN IR EIEHIRE S BoxDigE .
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LAB MADE EASY RN B HRRA A

—. MR E 535

B9 (S5 RAERME ERK, BAsHnT.

HENZE: 1 MHz

T/ R E: 3ns

fkgeEE: 100 ns

MEE: +2V

fitk A S ke 4 B TR

K5 SHMAZE Venus HJ— ADC JlIEIEIE (IEIE 1)

W Z 8 TE R R] LU R E R E Y 100 mV CH Tl

wE ADC B GExKE) R 30,

— BUEAL S S

MEHIEAE RAELMI)S, L7k UK M O B2 B B P s b
RV ARAT LR 23047

® TEMIN: fHEH RUI-HU R e ST ORI R ThREULIN SRR AE S T .
® LN {RAF ADC JEIAEHEIHEITIR NI IE /34T o
WEGIRE A 25 °C.

KA B Bk B an T B R o

B 92 BHtl-Brr e e PR & G\ IERKSh, Si% 1 MHz, TEEZ+2V, I 1, L5
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LAB MADE EASY RN B HRRA A

A, Venus FR G [RIAE SRR Gk ] SR 4R 55 00 &
—. MR E 554
B5W: 55 RAERM Ak, BASHNT:
HEME: 1 MHz
T NEERTE]: 3 ns
ik e 100 ns
MEfE: -2V
fil R T BRI
K5 SHMAE Venus H)—A ADC MlIFE@EE GHIE 1) ;
W 28 38 VB e) LA B B A -100 mV CHF S kb i &
WHE ADC #7rmd GAxKE) 30,
= HEAE S
MEHIRE RGELLHE, @I ORMNEE N A% Bl H A RTiE
i BRIV AFAT LR 4347 -
® TEARNMM. AEA R BT R S BRI A DRI S S Sk
s
® HLNNT:  {RAF ADC JEIREHE A TIR N RIEIE /34T
Mok WHEIRE Y 25 °C.
KB BRI B R B R o

AJme,uJL.J\.NMllH4.
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93 BA-Hr B S BRI G\ Sulkal, M3 1 MHz, 1RFZ-2 vV, i 1, AL

10.7 BETEE

S5 AEE /\ A/D Venus ME
Prirmmy

94 el s &

—. WK E 534
FEUR: A5 S RAERMH IENK, BASHIT.
HEME: 1 MHz
EF/IEER R 3 ns
fik i g 100 ns
® EE: 2V
REEHERE:
® HEZHAZE Venus [1— ADC JljSidIE;
® LI (¥ IR LE B RE R E Y 100 mV CHH Tl
® Al AR LI
® H ADC Blarmift (4115 A 30,
L BRI S 5r
MEHIEE RGELI)S, 85I UKD E4EE B AT
i BRI AT BT 43 47
® TEZRWIIM: AEAHTITEI A <RERIIE ThERULI SE RETE A
® LN AR REIESRAAEIE A TIR AT S AT .

WEEIRE N 25 °C.
KRB RENE 730 a0 T B TR -
BEAh, BAFSCRFIAMESE S g, IR REN B RS AR CRERMED HEAT
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LAB MADE EASY R (BN ARRAF
1 & 128 fH4eT8. 3t mae (s 5 Bl BB TR, Bk AR 23 A
REARH Ko Jo FH 48 ) BE T A 97 1k B 8 7L B 1% oy 55 A0 B e o A A i
CHRT) i DR B dls 1) e B 5 A 1

95 REMEAMHIAGE SIELTR ALK, M 1 MHz, §E5E+2V, #iE 1, MR,
e,

U4k, Venus R GEIRIRESCREXT bk 5 5 1R RE 1 T &
s AECE S S
B5¥: (59 kAERmM Tk, BAESHNT:

® HEENZE. 1MHz
® [ FA/FRERE]: 3ns
® ik FEE: 100ns

o fEEE: -2V

RS RE:

® SESHIANZE Venus HJ— ADC I IEIH;

® CKZIEIE N F] LU RE R E N -100 mV (T S kib &)
® LRl AR LT

® iE ADC Bl rift (1% 4 30.
€770 (2 RS
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LAB MADE EASY AR ChiiD AIRAF
MBS RFEELAAE BRI  5REEA D J5, @i IR
O bAER BAHL, HEH P TR B B R RE 1S AT .

96 AEWSAMEAMAGE SIEL R ATk, 5% 1 MHz, TEEE-2V, JBIE 1, SLAgs

ey

10.8 £FEATE-EEEFENE

/\ AN )
T T a8 Venus  |ZKEM
Py

A/D
/\L

97 4= JRiI [Al-REVE 75 5 I B 7

i

<]

gl

¢

AWK S 5 R A 285 2R B IR VA AT XU TE I 7] 72 5 R i v Al &=
—. WA E 524

B9 59 RAEER B IERKS, BASHWT:
HEMAE: 1 MHz

TR 3ns

ik gE . 100 ns

MREE: 4V
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LAB MADE EASY RN B HRRA A

EooitEEE: MLESel DR EDI 80 N, Al
Venus 78 4t 1 > 5 i

AGWHE: RPN IEE R A EE AR E DY 1000 mV, il
HRAy ETHE

R E S

MEHHR 2 RS ELAT GG, B IR IR L A2 EAHL. )
WL EAZHLVAF AT LT 2042

® koM. M ITI A I IE-RENE 2R TS ThREHEAT SE 2y
#rs

BET: REFRGERF U, EATERANELALH.

HWIE 1 5IETE 3 ARENE oA N B R

98 4R H)-AEREFT S IR LR Gy NIRRT, MR 1 MHz, WEE+4V, GEiE 1 A3, di
RIZERD

10.9 ZEAFE)

Venus 8 FISEIS [AIRFPE R BOEE ARG (AR RE) SURT AR . madad il
A THEE (JICR-OCR) I 2RI IE BB TE FRISEIS 7] 2% 2l AT 7E 4K
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LAB MADE EASY AR, B BRRA A

Ry s BE 23 A DT o e

—. MR E 554

MR E L E R NE S, WS RGIEAFSER A% B T 4 T
$% (OCR) .

B E5RAESRMHIERM, BESHInT.

o HELSNE. MMRIF R, &&mE 20 MHz
® LJI/TFFER: 3ns

® JikrhFEEE: 100 ns

® EE: 2V

RGP ERSRHE.

® G{ESHIANZE Venus REMNIEIH O;

® {iEiE 0 I HARSER ML EN 8 ns & 500 ns (JE: #H NWE—ME
BEATHH, AR LU E D

® K7 Y IR E] U A BB 1000 mV, Al A HT Ry BT

. B S

MEHHR L RGELAL B )G, T8I T3 I8 LK O _EAR 2 _EATHL.

ARGt EeR (OCR) SAEI TR BB KSR U N R Fror . Sl S RS ERE

eI [ A5 R B BV FRUAR A o

Lk 13 A[FEFER[A]S OCR KR MIALE S (ICR 9 20 Mcps, #iE 0)

HFRFERTE], ns 8 20 52 100 200 500

OCR, Mcps 20 20 10.2 10 5 2

276



shronos LAB MADE EASY R (B AR ]

10.10 B EES FPGA #%ILiBE XA

Use/TFIERY Eitﬂ.

K 99 RN ErEE

NI Venus W& £ A RIS BT B REAS E I, FRATH I & TE IR AR
T EATIES: EARIREI . AR A 7 KU FCAS Venwss lite-T

M7

® WHRAME: K Venus WAME THIRMEN .

o REiEM.  HEEIRAE, BOE L HIMRE.

o EEIRIM. fREREREE, i EAAVERAEEORL R & FPGA |
it JE -

o HuEidsk: EAFHAMRRE A TES LRDE, UEIHHERES
FPGA 1% CoIfi £ IS RG22 i £k o

i PS8 I A P AR P2 A A i 2 C— MR DR Bl o R BE B B0 0.333°C/min,

FEA AR EORFFI A Y 30 708t &G w&hed 240 3 MR
MR8, APRAER i TARARRE 1

277



Chronos

LAB MADE EASY RN B HRRA A
60 T T T T T #i T T
1
\
1
50 ’.-|. L N 4
\
I
\
40 - + 4 — -
1
o \
= 1
© 30 + + ¥+ 4
2 /1
©
g //
£ 204+ P+ .
[ \ 1
10F %+ 4 1
\ //
\ //
0 +—+ -+ .
T
\ 1
_1 0 I # I4 1 I I 1 1 I
0 100 200 300 400 500 600 700 800 900
Time(min)
Bl 100 35 BEAE PRSI0 IR FE M 2k 1 B
90 F 7T T T T T T T I
80 - y=1.017x+23.33
70 + :

60 -

e bvs.a

core temperature/'C
(&)
o
T

untitled fit 1
40 - -
30 - -
20 B

| | | | | |

-10 0 10 20 30 40 50 60

ambient temperature/'C

K 101 ME3EE S FPGA A2 e i R ah B (Venus lite-T)
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~hronos N .
LAB MADE EASY AR, B BRRA A

ERNRET, B&EZRETHRES, BRI IEHE RS ELER.

10.11 BHERFEERE (ARBMME)

N PPAL IR AR AR Venus 508 I 1B &S 8 PR RE A, FRAT 1K HL B THE IR
Fah AT A

M VE T

® WHAAE: ¥ Venus WAME THIEMN;

® RGNE: KW WE NN AR CRIE I B 7 A 8 I s
55 .

iR 4 ) 5

® IEHIRAE, WE A HIRRE;

® FrRERNRES, TR,

o Kot I8 EAHUVEARSRBOR > XGETE I (8 227040, il sl
i (A M BifE (% o B0 FWHMD ;

o AN DR ERAK BAR R, R 3-4, DEREBUNFERE T
IR IR Z2 0 AT S, R 70 A HlR B A %
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LAB MADE EASY RN B HRRA A
12 T T T T T
CHO-1
CH2-3
CH4-5
10 | CH6-7 ]
CH8-9
CH10-11
8| CH12-13 -
CH14-15
(7]
Q
W B6F
=
o
4 [ —
2r i
0 1 1 1 1 1 1
-10 0 10 20 30 40 50 60
Temperature/C
K 102 XU E I ] 22 58305 PR 50 B O R Il AU 25 SR

MARGE R, 7E-10 JF - 60 FEMETIRE T, W& 08 70 HFR W i 8] 5%
FIRIFAE/N T £0.002 ps/°C; 138838 18 I [A] 5% 3 i BB /)N T7+0.02 ps/°C.

10.12 FBEESSEEELRRE

HI 2 DIl IE 5 ek bR, HIEIRAF IR IF HAS 5 R IR AT
BB 1 & DAC AAAEIRIFE A 203G A AN FNRBE R, 250 B 38 T P I 1) S 38 A A=
Al TAMHSHEIE (ALE S TSR REBEEE M. X TAFE
FEARBIFANAG ok, M AR ERATH AT T, Wlas R R
B, &I EIE TE B I () IR IR R N T 1 ps/°Ce BARARINM 75T, HA AR
SEITRAIATIRE .
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10.13 AASMEBRT$h SRt 8] R ah

Tdc_clk_sourcezinternal Tdc_clk_source:extemal
Clk_out| icik_in Clk_out
Venus Venus
Reset—P sync_out »{ sync_in sync_out
it it |
WA WA
‘ﬁﬁgj ,ﬂﬁjﬁ

Kl 1032 & Venus B # Ik, 55— 6 VoA I AR RN Bt AT I 1R] St (iAo

RN 11 BANAR, —% Venus WAIEAN PR, XS & Venus &
%, W EEFR. H—6 Venus B4 TDC BEMACE A B, 2 "% Venus
W TDC BHEPECE NIMTET 8. 285 6 Venus WA B E NN MBMAA, MKE =
B WA CHI A1 CH2 Z (A FYI (] ZZ 50 A1 o PR B, A6 FH GBI £, BROETE IS
(1) 5% 5115 45 I P 0 A e 00 i L A [
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LAB MADE EASY RN B HRRA A

K] 104 Venus W4 2 ) CHI A1 CH2 BRI Z 7048 (NERfiA, LB fFRAH TDC W25
T 8 E—2% Venus 4% 1 1% D

10.14 BfE)REDFRE M

FERIRAETS, WRIELITHEL 24h, MHERSSHICE T, SN
Flb ik A AR FCHEAT XUEAE I (8] 22 SE 3 0 A, Rk BE o I Te) P AOARE ko k4G
REH], (£ 24 /NNPY, BEIER 8] SE B AT 0.5 pse

10.15 gEERNELEEIEE

P

K 105 RE IR A

AR 5 RAEBIAE Venus RGEAFIEEEE S N Hm S5 .
—. MR E 534

B5W: (55 RAERME K, BASHNT:

HEMFE: 1 MHz

T REERE: 3 ns

ik i fEE: 100 ns

MERE:  30mV -2V FEfEAEk)

282



Chronos

LAB MADE EASY R (BN AIRAF
RGELEWE.:
® RETHARE Venus 11—/~ ADC M=#E GEIE 1)

R ZIETE R LU B Y 10 mV (Tl k)

([ J
® Rl EAN BT
® E ADC By pift (Br11%) 9 20
— B S
MEHIEE REELEHE (BRI SEARTE) 5, i3Ik LK
Bl BAER AL, HEEa T .

15000 T T T T T T T T T T
O  testresults

10000 (- fitting curve _
[an]
n
—

5000 —

OSO 0 I I I 1 I I 1 I 1 I
= 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
x
fem) — H+= —FI_ T T T T T T T T
3 . =8 N = -0
) or B F-———""
= ul
) |
2 S T
< I
g -10 th I I I I I I I I I I
~ 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
S 2 N4 T T T T T T T T T T
o
o \
= \
c Tl é\ —
3
£ SN
g | e‘l‘e—__e‘l__—_l_ — T —T =g —=——=73 =9
o

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
input amplitude/mV

K 106 BERMELLIEAN 7 R S5 R GETE 1D

WA S5 REK W, E X ARRMARE SR, EBENUEN, BEsHER
(RMS/mean, 100%) FT 2%
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11. ZigZF#E L
11.1 ZigEXE#HED

SRR

ME Bz

Tdc_clk_source:external

Clk_in Clk_out

Venus

sync_in sync_out,

LAB MADE EASY

Tdc_clk_source:external

&

Tdc_clk_source:internal

Clk_in

sync_in

Clk_out
Venus

sync_out

R (U AIRAR

Tdc_clk_source:external

Clk_in
Venus

sync_in

Clk_out

Venus

Reset —P» sync_out

&

N

Tdc_clk_source:external

$

Clk_in

sync_in

Clk_out
Venus

sync_out

¢

Tdc_clk_source:external

Clk_in
Venus

sync_in

&

$

N B

Kl 107 ZR&ReEDRER (RN H. EE: SMEEer, TR BN R g
%O

Z/> Venus B AL — D BRI FEIE MY . ARIRGENITE
&ML, & Venus WAAKIELA T LA RO

® SN (clk_in)

® SMNEEE S5 (sync_in)

® SMEIN B4 (clk_out)

® HMBFEIEESHIH (sync_out)
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Y

LAB MADE EASY AR, B BRRA A

APl T &

FI% s SRR PR E D
EEITA: W EETR.

RGN A

® Jiifi Venus &4 TDC BIEMEMIRESR “Hh

® A Venus WARIBOKHA KRG LM BMRR 25 MHz I B AIED(E 5,

® DA B RIFPE T RGN, DARSRHE, TR R
i3

® [FPfk: 2 sync_in BULEIE Pk (BKTE >40ns) I, B B

i TDC #[F &AL,

TE T WRENBIFED
ETTA: W E RS,

RGMA

® K Venus WA VEEN RGH T BRI

® [ 25 MHz M NIFE S (e EREEMES Az ™4 Mithss
WA, DASRHE, TR R R,

® JSLEAN TDC BEMREEN “HME B

o [Fibflk. MR Eks CGE—s&) $UT TDC B

1B, ZE A a2 sync out i, BfEE LA &K TDC [P
Shi,

NS RT3 E e

LRARER: ERAS VAW B AR DS 5 ) R AR N R B AR, DL
IMEALHSEIR 22 3¢,

ARGibrE: RECHHSEKESE, (EA)Rx 2 BE IR 17 K A [ g i 7] 22
BEAT RGARE o« b1 E 13 B HUSEIRAE AT Fl N 22 % B0 % 1) INTER_DEALY &
&b, AR AR A N B ST RME;

BRI P ADONEEAS Venus W 0 BCME—HINCS o S KRN
PRRME B RAE Raw data o, 8T )5 SEHEHE X 0 SRk a AL 2
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C
ohronos LAB MADE EASY IR UMD A BRA R

HRARAE 10,12 S5 HIIALE B, A S VB A 2 B 5 46 I [ 10 B
11.2 Bid API #HOHFHITZ R ZE L RKE

11.2.1 85T UK R A0 3Z 35471 SCERLLHE P st

horeg

——> R
——> iR

— FIR

& 108 Venus %% & 4AMMIK ~EE

Venus SCRFZ VR HM . RIS 11.1 7504, Venus HMAFHFIT, AV A
Venus0 ¥ % AU 1 1 A4 R, Venusl ¥4 # F K EH Venus0 fr H (IS 4
A K E S (TR RREYS 3ns, TR 4V, EENR | MH2) , @it
Thor 888515 5 0 AT, AN VenusO ¥4 IEIE 0 A1 Venusl 4% (13818
0,. B BB XA T #bL (1G 5L 10G A2 4#bl, AR 1G
NG, 10G AW Kafess EAHLRNG . Venus W& HIRCE 2
BT RIR. ERE, PEWREH IP #bkA MAC Ml FE X 7).
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Chronos

LAB MADE EASY
A& 14 Venus ZIREEMMIKRESH

R (U AIRAR

S Venus0 Venusl AL H
IP bkt 10.0.0.10 10.0.0.20 10.0.0.5
i I Mk 0x1234 0x1234 0x1234
MAC Hitit 0x0123456789AB 0x0123456789CD /
=3 0x0 0x1
TDC i i A B A APR I

B 7 $E T MATLAB A1 Python )2 A, 22 F5 N tde_networking_example.m
A1 tde_networking_example.py. F 7 AT AFEIGEEA BEAT — 0T A 1%

ARFEAN TAEL R R R .

BT USBIE O AR E 1% &FEY
MLEE R
(pHbtiEFIMACHELE)

FERVAZT IR g 0| G SE S

HER A REFRIIRS

(channel_id)

1% B Venus0i& &I TDCET $#13k
IBA A HbET$h”

B EVenus1iZ FHITDCAT 315k
iIR7 “ONERET $”

FEMAIREHNEH
(Et#mpAC, HEIR{E. o m
. REEXNES)

Venus0i& &1 TTDC_reset

#B#RAE

BRFFIRHIERE

IRENEIEF AR

109 tdc_networking_example JHIA<iz 17 i #2 1 H

HARBIHIT .

(1) HSE, 18 USB £ MMEM & W& KIS . OB L5 B E v

H

T A A LR 5
(2)  EESLN G BRI L %

2k
Ae

RBE T A B P25 BN i, i USB # N E He e %, B Mm% E R G,
%E’

(3)  ECP B B IS - 5 & B S BB A, BAX )P & 4 1) Raw



hronos LAB MADE EASY R (B AR ]

data;

(4> WH& Venus0 B ) TDC Ay A 17, W E Y Venus] W HY
TDC iR MBI . FEAR TR H, %4t TDC TAER £k T Venus0
B, PILFEBE Venus0 ¥4 1 TDC ey A <At 4, it i it
FoAth s Bl SR ST Venus0 244 TDC TAER #H 1115, VenusO 75 ZXfic B oMt #h7;

(5)  FCE VenusO 1 Venusl WA HIKIESHL, G4E DAC BIfH. W IAIGEIRME
FERS TR . R0 . SRAEAE SRARIN ) S545(5 R

(6)  Xf VenusO ¥ #5317 TDC Reset, VenusO ¥ #4x5€ & TDC HHUEHE %,
HH F 0T T A5 S AL 4 Venusl ¥4, Venusl B4 A5 & TDC BTG %

(1 AP E RSB K, 193] Raw Bl SCfF
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LAB MADE EASY

12. MEAB [FIGRIEEH
12.1 HEEEMEENILP

IR (B AR ]

Venus 739 7 Filll St , I al LERAE _EAZHLEE AR R FR Al &

RAH.

tk, WAL E AT R GG EE AT T
Venus J5 4650 0 =320 1%, 9.3k (64’ hFFFFFFFFFFFFFFFF), Hihtk+,

P AT DM B 73R R MATLAB #5048 70t IAUAC SR 3R 4T J5 40 5080 1) e

32 AR F MR (64’ hFFFFFFFFFFFFEFEE) o — Y& 33 f i 2 N X R

i, BARRR I TR,

R 15 EAREE A% ]

£3L (64’hFFFFEFFFFFFFFEFF )

[63:60] [59:52] | [51:44] [35:32] [31:18] | [17:8] [7:0]
B KRS RN Reserve | Product | Firmware | FPGA core
it 0x0:Raw | 0x0 serial ID | version temperature,
0x0:Raw data 0.5°C/Isb
data

Raw data 0

Raw data 1

Raw data 31

flFe (64’ hFFFFFFFFFFFFFFFE)

AR EIBRE LT, Raw data #&UANE . T 7> IR — T % Raw data L

a SR AN AT U
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LAB MADE EASY R B FRRA
12.2 HE&E/2BFEEIE

TG 16 N[0S/ 4 )R Fa Bl (U

RT R CH_ID-A CH_ID-B Tdiff(TB-TA)

[63:60]: 0x4/5 [59:40] [39:32]:@IES | [31:24]:IES | [23:0]:Wf (A 2
LSB = 0.975
ps

WR4E RT FIWr2 & BT &880 6, RYE CH_ID Jfik H P BTk rf@iE s, $i
Tdiff (TB-TA){H . KA ZMRYE LT At 5H
t = Tdif f x 0.975 ps
TERI R 220 IE F, 2845 0B -
(1) HFH—mi%dE A 0x5 00000 00 01 _000005;
F7K CHI kb CHO . (KD 5LSB, BRI delt T(1,0) =5 LSB;
(2) 5 Wi%dE N 0x5 00000 01 00 000005;

F/R CHI tb CHO B (/) 5LSB, R delt T(1,0)=- 5 LSB;

12.3 ADC MIEHE

Tk 17 ADC = HH % 150

RT Reserve | CH ID-A AD-A {4 | CH ID-B AD-B 1
[63:60]: 0x2 [59:40] | [39:32]:0Hi& S | [31:20] [19:12]:@IES | [11:0]

BARYE RT W& A H R IEEGEE, WRIE CH ID ik - ATk iEiES,
RJGHEEL ADC 18 .

12.4 REIEMERBIE

Lok 18 RenE Il S H K5 i Y
RT CH ID
[63:601=0x3 [59:52]

ERE

11:0]

an

—

HSCMRAE RT AW & B RE a0, RYE CH_ID fiide Hl - prig ridiE 5,
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LAB MADE EASY AR, B BRRA A

AR5 PRI e A .

12.5 BKFEREHE

R 19 K TE I E R A%

RT Reserve CH_ID TOT 18
[63:60]=0x6 | [59:35] [34:28]:HIE 5 [27:0]: Mk%&E, LSB=0.975ps

R4 RT HBE & B sE M B4 6L, ARYE CH_ID it/ 5 Frik i iEiE 5,
M TOT {5 BKFEMEAMRYE LA 2 it
t =TOT x 0.975ps

12.6 B}E-gEiE /TSR

TG 20 I IAl-REVE 42 R A I E M A% G ]

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]:H [E] 2
piPERS) piiBERS) A3 AR R AR LSB =0.975 ps

Y5 RT AW GHENMT S, R CH_ID jfikH - rkii@EiE s, $2
Tdiff (TA-TB){H . B[R] ZMRYE LT At 5H
t =Tdiff x 0.975ps

12.7 R EET E) B % iE

FTAE 21 XU [ B & e A% A

RT CH_ID [51]: IS 5] 8K e
[63:60]=0x8 [59:52]: prAN Tt [50:0]
pGiPERSS 0: EFIH LSB =0.975 ps
(BN,

4R RT AW GHEMA SR, MR CH ID fFikH - priki@iE S, $2H
B ([517:00 AR BEAT([S1]: 1) BB [A1ERAE 2.

t=Tx0975ps
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LAB MADE EASY AR, B BRRA A

12.8 AHAMEHIE

RT CH_ID [51]: P 5] 8 e
[63:60]=0x9 [59:52]: prANA Eayit] [50:0]
pliiBIERSS 0: N FEIE- EFHARTE | LSB=0.975 ps
1:JE BA I (7]

RYE RT AW S MM A SR, R4E CH_ID JiEH g i@E s, $#I
N FEV- BT TR ([51]=0x0 B AI[50:01ME, t 1) A1 HHRE] ([511=0x1 B [1[50:0]
fEH,t 2)

t=Tx0.975ps

BRI, Gt 1/ 2 x 100%.
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LAB MADE EASY AR, B BRRA A

13. TFEHUMZRF %

Venus 245 F P 6@ R ALHLEM AN _EAL LA 3EAT E el O R . Bk
wr AR

Tk 22 BTSRRI E AR Z O KRGS
i X Rl XK L]
AU i
i Tihik s HAABRT
pap/ AN
TDC 7% AUX X% AT LA
TDC FEHT (7] FFRITAG 5%, FF
A HLIE A AE Sy i FPGA TH#E, HF | BAABR 7w
XA A A AE T KT
HAbhThhe Ko
GUI 7 #rIhig
LA BT APT #2200 B A R HAKERR]
MATLAB/Python #£ %35 7 Hr
JIA
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LAB MADE EASY

Bt 3%
A.BERRHREMMIIR

FA% 23 Venus B 7 AL SR AF51%

IR (B AR ]

F5 WA/ BRI IR BH | HERbAERD Ui B
1. Venus 15 % 1 Femh

2. 0 1 St

3. T R E R AR 1 St

4. FE Y0503 I /4 1 it

5. USB3.0 2845 1 Fen

6. TF-IR ML 1 JLAih

7. AUX 44 1 1 Fens

8. SMA A BEEEHSk 2 FLfil

9. AL A 2 A 1 SLAih

10. API #: R E 1 2

11. MATLAB/Python ¥4 73 #7 il A 1 B Al

12. LENCRSPiRaR 2 1 IR AT 2
13. SE il 475 5K 1 LW TR o

B. Bk A< i BR

Venus lite F /) TDC KL T 2% FPGA-TDC #iA, AT LA TG 64 4 Eh
FIFAFALES . BET, Bl EEMAR DLk, BRERR) BEH. BEE W
kBLEAC, FATOTRE 2 FEET 3EAT 58T

C. B FER R A 15 BR

NERHEAR T Venus T A AF R A AR/ AL Vi BH o

/A& 24 BEIFRRAEILIREA

TR i A AT [A] FE ) Ui A
V1.1 2025.10 JERUREAL
V1.2/V1.3 2026.2 O INTEN 1. B0 7R L
[
2. AL T HIEAIES

BB
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~hronos

LAB MADE EASY R B FRRA
| | | | |
=g 25 RUFARAEHALILER

BAFRUA KA (] FE K i B
V1.0.0 2026.2 WK
V1.1.0 2026.4 B4 V1.3 A
M) )8 24 5y
D. XM IERE O F1F=
F1& 26 JINIBEIZEOTIR
P 2N & IR it ]
1. AUX 1 HL7eHh
5,6,7,13,14,15 H 7 Hh
23,4 12V fHEHf A
8 3.3V
2. TIRBPK M RJ-45
3. USB3.0 USB-A
4. QSFP #2101 | 4 B6H, BRIAZE 1 MR, | H/ 752 QSFP #%
SFP JLAFIUR 4 i
%
5. HIEA M +12V EJ508A

E. BB Rz sr iR

*—l} TDC a(total) = \/a(det)? + a(analog)? + a(TDC)?

o(det) a(analog) a(TDC)

t  T; _ -
o(total) = \}J(det)z + (W)? + o(TDC)?
pp

10— E R G R E R E) 7 i E

PRI a4 ARk E S 220d Venus RGBT B JE #EA TDC & R 40, BRI
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~hronos N .
LAB MADE EASY AR, B BRRA A

i S S A S (] SE 5 (EIAFIEAE, RMS) 4 o(det), HSEHUN i o HL & DAL Dy HE T T
P 5INHII A] 5231 4 o(analog), TDC 73 #33& I (8] 52308 o(TDC), AR A4 Js i [a]
SEEHUH s

o(total) = /o (det)? + o(analog)? + o(TDC)?

Horp, B EME S 5] NPIRT RIS 3 o(analog) S AAG 5 HIRIR k HTHL B N =
o(input-noise) 5K . M55 FHR k SERM 00 SIS (] HLEE 717 96 SRR FNEF A S B
PAVBR A NG T IRVERT ] tpeas B RIEMEN Vip, A4 B 8] B30 AT LT L
A

o(total) = |o(det)? + (et Tinputonoise, | orpyoya
Vov

FRATTAT LARRHE A 2 2RI AR S0 2 B 1R SR 3 AR, DA AGHE PRI B2 R 4 2 75 T LA 2 3K
(REEININ= G
tetn, FAiTik Venus 2 A IR, 7T LU o(TDC), thindi#E 10.2 15, XFT- Venus
Lite R 51157 PR 1EE, TDC AL K8 5%8129°8 3 ps RMS; XJT Venus Lite &%
P EEIE, TDC A SN 8 E512179 6 ps RMS;
SRIG BATIRE Venus BIRGbre i, MRHE 10.1 47, 7T LAFH 340 18 F50\ 6
JE#)25 2 mV RMS;
i, AN T 600 mV TREEAES, AR A (GEEAZ EFRTED 2582 ns, M4
HRYE AT LA ] Venus Lite 5 5t 21 4 HF 838 51 NI 1] B30 249°8V9 + 49 =
7.6 ps RMS, HiEiEIE 5| N\ B0 31%19V36 + 49 = 9.2 ps RMS
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LAB MADE EASY RN (D BIRA R

F. E&FRIZE A

ch0-1 ch0-2 chO-3 chO-N
CHO /\ /\ AN

‘ TDCO ‘l Teho-1 | Teho-2 | Teho-3 | """ | Teho-m ‘
- S G ch1-m ‘ e 1 ‘l T | e | T | ______ | Ton ‘

: chX-1 chX-2 chX-3 chX-K :
CHX /\ /\ A /\ ‘ TDC X |‘| Tehx1 | Tehx2 | Tenx-3 | """ | Tenxk ‘

| Time sorting logic |

4

[ s | Tenos | Tems | Teor | Tewo | Temo | Tems | Tews | Temea | e | Tewer | Toron | Teraam |

Coincidence buffer and calculate

<_| Tehx-1 l Tcho-1 | Teh1-1 I Teho-2 I Tenx-2 | Teh1-2 | Teh3 I Teho-3 | Tcw """ | Tenxx | Teno-n | Tehi-m ‘

Time coincidence data |

& 111 Venus 7EZ&RT 8] 55 & B4 31 7% 4815 BA

Venus &K M 2& T FPGA FIBEF (LA AT & SHF IR 128, DLORUEST & ik (1l FE AN
R HAEAERW LB, H5, %4> TDC @il tHE &N EE KA G 5 2L
8]s SRJ5, ARIEEF PR RIS (5 RILME S B AT HER s S5, RUCK SRR Ja B R 2
PN BNIFEE ALK, FErh B8 — AN F AR T R] 5 2847 X P9 AR A A (o B (B A T 755
Fk, TEN A& SNSRI R E, RE T — MR AZFX, EEL
EidAE. Bk, SERFE A R S U R ITE AT S R E AR, JF st gy ALK
G

G.A—H BRXAZH M HRETEAR

Venus #4541 FH & IE YA W% (MDEV) | M5i% W7 (HDEV) « N [8l{f % (TDEV)
MYAEWmZE (ADEV) HIiHEARI TR, i, x NENELE R, © o,
N AG it s 8.
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LAB MADE EASY AR, B BRRA A

N-2t
1

ADEV = m Zl (Xip2r — 2Xj47 + ;)2
i=

N-37+1 j+7-1

1
MDEYV = | Z [, Givze = 2 + 3
Jj= i=j

N-2t1
T 1
TDEV = — —Z(x- — 2Xj40 + x;)?
_ 2 i+27 +7 14
V3 |2(N —21)T L

N-31
1
HDEV = 672(N — 37) Z (Xi+3r = 3Xi42r + 3Xi4r — X)?
i=

Venus 15— BAHR RBOHH AL T fros. Herb, x y0GEIER (A Z 8 LR, kA
TG N NG S AL

AC(k) = et [xe — mean(x)] (X — mean(x)]

11 [xe — mean(x)]?
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LAB MADE EASY

FIXHERLIER

IR (B AR ]

SRS A& 5 1]

(LEON

B

UG-01-3-010-1 2025.12

Cong

V1.0

UG-01-3-030-1 2026.2

Cong

L BEXE V1.2 BEAF AR BEAT 58T 5
2. Ak 1 I ) B R

303900 T LR AR AR L B B D)
HE s

4. LA TN A SE R AL RE 4% 4

5. B0 T AT BRI N B3R

6. #NT Labview SDK, EH T
C++/Python/Matlab SDK;

7. 39007 Start-Stop TR

8. BB 1 AR Mk AE R

UG-01-3-040-1 2026.4

Cong

L BEXT V1.3 B AR BEAT 58T 5
2. FE4HHA T Start-stop Gty
s

3. BT T AT e A S 1

4. FEFr 7 MRAE SR APT #:1
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