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V1718 Bridge



V1718 Bridge

Overview

pseLv | E S The Mod. V1718 is a 1-unit wide VME master module which can be operated from the
- o USB port of a standard PC, which represents the “intelligent” section of the system. The
module is capable of performing all the cycles foreseen by the VMEG64X specifications?.
= a1 The Mod. VX1718 is the VMEG4X mechanics version of the module; in the present
E o2t manual the “generic” term “V1718" refers to all versions, except as otherwise specified.
% % It can work in a “multimaster” system with the possibility of operating as a system
pes controller, in this case (which is the default option as the board is inserted in the slot 1), it
mld] (F=e: works as Bus Arbiter, Sysclock Driver, IACK Daisy Chain Driver, etc.
==l - e Operation as a Slave module is available for reading the Dataway display and the
i = Internal Test RAM.

The module features a LED display? which allows to monitor the VME bus activity in

'Dn detail. The front panel features 5 TTL/NIM programmable outputs® on LEMO 00
2 connectors (default assignment is: DS, AS, DTACK, BERR signals and the output of a
PROGRAMMASL ”*5 prograr?ma)ble Location Monitor) and two programmable TTL/NIM inputs* (on LEMO 00
o 3 connectors).
_EZDTK
d The V1718 — PC interface is USB 2.0 compliant; previous issues are also supported.
e USB data transfer takes place through the High Speed Bulk Transaction protocol. The
_dm VME Bus data transfer does not require to be strictly synchronised to the USB transfer
; thanks to a 128 kbyte local buffer.
PROGRAMMABL I'D . .
£ INPUTS L The Module is supported by the most common PC platforms (Windows 7/8/8.1/10,
L1 Linux), thanks tho the drivers available for free download on the product web page (§
4.1.1).
Q@ u @
UsB = Useful example programs are provided as well. Firmware upgrades are possible via
e USB; only tools developed by CAEN must be used for the firmware upgrade.
PUSHBUTTO
N——————N Q svSReS




Environment setup for CAEN DAQ system

OS: Ubuntu 20.04
source path: ~/newVMEDAQ/

CAEN USB driver 1.5.4 = cd ~/newWMEDAQ/CAENUSBdrvB-1.5.4
make
sudo make install
sudo reboot (or sudo shutdown —r now)
=» Once the DAQPC reboots, CAENUSBdrvB will be loaded automatically.

5 1smod
Used by

c

blake2b generic

3 $ Llsusb
Device 1: 1d6b: Linux Foundation 3.8 root hub
1 Device B g1 Holtek Semiconductor, Inc. Keyboard LKS@2
r Device . 0 . 4 3 z 2 M -

Xd g D d
Anchor Chips . Python2 WDM Encoder

Device 1: 1d6b: Linux Foundation 3.0 root hub
1 Device B g1 Holtek Semiconductor, Inc. Keyboard LKS@2
1 Device g :2518 Pixart Imaging, Inc. Optical Mouse
1 Device 1: 1d6b: Linux Foundation 2.0 root hub

s [




Get Firmware version of CAEN VME Bri

x_tables 53248
autofs4 49152
hid_generic 16384
usbhid 65536
hid 147456
mfd_aaeon 16384
asus_wmi 40960
sparse_keymap 16384
platform_profile 16384
r8169 86016
psmouse 176128
crc32_pclmul 16384
i2c_ise1 36864
realtek 32768
i2c_smbus 20480
ahci 45056
libahcti 45856
xhci_pci 24576
xhci_pci_renesas 20480
wmi 32768
video 61440

ip_tables

F& " GAEN'Upgrader GUI'-'Upgrade GAEN Front-End Hardware — ['=1 %

g
CAEN -'?'0,-Electronic Instrumentation

usbhid,hid_generic

eeepc_wmi,mfd aaeon =
asus wmi Board Upgrade Bridge Upgrade

asus_wnmi

Available actions Connection Type

Get Firmware Release - USB

Bridge Model V1718 - Link Numbgr

| E—

i2c_i801
ahci Message Get Fw Rel

xhci_pci mware revision = 2.18
asus_wmi,wmi_bmof,mfd_aaeon,mxm_wm EUIEL CLEE
asus_wmi, 1915, nouveau

WinEoORFRMNMRPBREROODDOEOREREMNMOOMNDOE MNP

Bus 002
Bus @61
Bus 061
Bus 001
Bus @01

Bus 002
Bus 001
Bus 001
Bus 001

Gtk-

Device 881:
Device 085:
Device 067:
Device 013:
Device 001:

Device @81:
Device 065:
Device 007T:
Device 001:

1d6b: 0063
04d9:1702
093a:2510
0547:1002
1deb:0802

1d6b: 0003
04d9:1762
093a:2510
1deb:0802

AR G IR G RGE LG M - anberra-gtk-modulel

WARNING: An illegal reflective access operation has occurred
WARNING: Illegal reflective access by com.jtattoo.plaf.DecorationHelper (file:fetc/CAENUpgrader/lib/JTattoo.jar) to method sun.awt.X11

Linux Foundation 3.0 root hub

S lsusb

Holtek Semiconductor, Inc. Keyboard LKS02

Pixart Imaging, Inc. Optical Mouse

Anchor Chips, Inc. Python2 WDM Encoder

Linux Foundation 2.0 root hub

Linux Foundation 3.0 root hub

S lsusb

Holtek Semiconductor, Inc. Keyboard LKSB2

Pixart Imaging, Inc. Optical Mouse
Linux Foundation 2.0 root hub

S ./CAENUpgraderGUI |

WARNING: Please consider reporting this to the maintainers of com.jtattoo.plaf.DecorationHelper
Use --illegal-access=warn to enable warnings of further illegal reflective access operations
EﬁRNING: ALl illegal access operations will be denied in a future release

WARNING:




Environment setup for CAEN DAQ system

CAEN VME Library CAEN VME Lib 3.4.0 = cd ~/newWMEDAQ/CAENVMELIib-v3.4.0/lib
sudo install_x64
cd ../sample
make
JCAENVMEDemo V1718 0

CAEN VME Manual Controller
total 188K

drwxr-xr-x
drwxrwxr-x
- TWXTWXT -X
-fW-r--r--
-TW-TW-T--
~-fW-r--r--
-TW-TW-T--
-fW-r--r--
-FW-TW-T--
-rW-r--r--
-fW-r--r--
-TW-TW-T--
-fW-r--r--

d

/ - READ
/ - WRITE
* - BLOCK TRANSFER READ

, _ . - BLOCK TRAMNSFER WRITE
CAENYVMEDemoMaln.c - CHECK INTERRUPT

CAENVMEDemoMailn.o 1 - ADDRESS FE00000

CAENVMEDemoVme. c - BASE ADDRESS [EEG00000 ]
CAENVMEDemoVme .o - DATA FORMAT
CaenVmeVsL.c - ADDRESSING MODE
CaenVmeVsL .o - BLOCK TRANSFER SIZE
- AUTO INCREMENT ADDRESS
console. h - NUMBER OF CYCLES
- VIEW BLT DATA

console.o - FRONT PANEL I/O
Makefile - EXECUTE SCRIPT FILE

5 - CAENVMEDemo V1718 6 - QUIT MAMUAL CONTROLLER

console.c

R R R R R R e e O
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V4718 Bridge

Introduction

The V4718 is CAEN VME-to-USB 3.0/Ethernet/Optical Link Bridge implementing a VME master controlled by a PC via
USB 3.0, Gigabit Ethernet and CONET Link (CAEN proprietary optical link protocol), including all the functions in a 1-unit
wide VME 6U form factor. The V4718 is characterized by an enhanced data rate and extended interfacing capabilities,
thanks to the on-board Zynq Ultrascale+ SoC module (including an ARM-based processor running Linux OS).

The Bridge is also available in the VX4718 version with VMEG64X mechanics (VMEB4X cycles not implemented). In the
present document, the “V4718" term will be used to generally refer to both versions, unless otherwise specified.

The optical link connection between the V4718 and the host PC requires a CAEN optical controller (A3818 PCI Express
or the A2818 PCI card) or the A4818 USB 3.0-to-CONET compact adapter, and an optical fiber cable (see Tab. 1.1).
Multi-crate sessions can be easily performed thanks to the CONET Daisy chain capability: up to eight V4718 units can
be controlled by a single link of an A2818/A3818/A4818 building a CONET Optical Network.

The V4718 is compliant with the USB 3.1 Gen1 speed protocol and can be connected to the USB port of the PC running
Windows or Linux OS. The V4718 also have a 1 Gigabit Ethernet port allowing high data transfer rate.

The V4718 can perform all the cycles foreseen by the VME64 standard except those intended for 3U boards. The Bridge
can operate as VME System Controller (normally when plugged in the slot 1) acting as a Bus Arbiter in Multi-Master
systems. The activity on the VME bus can be monitored in detail both locally (through an 88-LED DataWay Display) and
remotely.

The front panel of the V4718 hosts 6 TTL/NIM programmable 1/Os on LEMO connectors: four outputs (default
assignment is: DSn, AS, DTK, BERR) and two inputs. The I/Os can be programmed via USB, Ethernet and Optical Link to
implement functions like Timer, Counter, Pulse generator, 1/0 register, and others (see Chap. 8).

The supported data transfer rate, with a CAEN slave readout in MBLT64 data transfer mode, is up to 60 MB/s by USB
3.0 and Ethernet and up to 80 MB/s by CONET2. Thanks to the 128KB memory buffer, the activity on the VME bus is
not slowed down by the transfer rate on the USB port, on the Ethernet or on the CONET one, especially when several
V4718 units share the same network.

The V4718 can be integrated into the most common Windows® and Linux® computers and middleware libraries are
also provided. Moreover, the presence of an embedded Linux-based CPU gives to the user the chance of running
custom software directly on-board.

The user can completely control and monitor the V4718 by Web Interface, including the firmware upgrade.



Connection to V4718 Bridge via IP

V4718 USB driver = cd ~/newVMEDAQ/V4718-USB-Drv
sudo install.sh

Wired +
newBuilding O . .
Connection status of DAQ PC to V4718 Bridge (1.1)
CAENV4T18 © :~$ ping 192.168.1.1
Pv4 Address 192.168.1.1 PING 192.168.1.1 (192.168.1.1) 56(84) bytes of data.
Pv6 Address 64 bytes from 192.168.1.1: icmp seq=1 ttl=64 time=0.8615
Hardware Address covered for safety 64 bytes from 192.168.1.1: icmp seq=2 ttl=64 time=0.017

64 bytes from 192.168.1.1: icmp seq=3 ttl=64 time=0.817
AC

DNS

- 192.168.1.1 ping statistics ---
VPN + 3 packets transmitted, 3 received, 8% packet loss, time 2042ms
rtt min/avg/max/mdev = 0.015/0.016/0.017/0.000 ms

Mot set up

Network Proxy off | &

IP of V4718 Bridge: 192.168.1.1~253 available in local network

Connection IP(192.168.1.254) into V4718 Bridge controller


http://install.sh/

Update of V4718 and VME firmwares

Connection IP(192.168.1.254) into V4718 Bridge controller

B ping 192.168.1.254
PING 192.168.1.254 (197.168.1.254) 56(84) bytes of data.
64 bytes from 192.168.1.254: icmp_seq=1 ttl=64 time=0.501 ms
64 bytes from 192.168.1.254: icmp_seq=2 ttl=64 time=0.104 ms
AC

|::|
q

192.168.1.254 ping statistics
2 packets transmitted, 2 received, 0% packet loss, time 1031ms
rtt minfavg/max/mdev = 0.104/0.302/0.501/0.198 ms

)} v4718App x + v E
& C (O A Z9 9% | 192.168.1.254/ihain/firmwareupdate < %+ ® » 0O (@ %A%x;g)

IliIIIIIIIIIIIIIIIIIHHHHIHHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Firmware

The current firmware version is: 2022120601 H W

Firmware update

| mo! Moy | Mesl mpot oig
The current VME firmware version is: 3.05 SW

VME firmware update

ojo

| mo! Moy | Meysl mpot of



RUN Demo program in V4718 SoC

: ssh root@l9z2.168.1.254
The authenticity o ost "192.168.1.254 (192.168.1.254)' can't be established.
ECDSA key fingerprint is SHA256:9kSQuh3+pkHCQS5kLbGBBLEXiEhRE® jWwCkX68UVWD3Ngs.
Are you sure you want to continue cmnnectlng (ves/nof[fingerprint])? yes
ning: Permanen added '192 168.1.254" (ECDSA) to the list of known hosts.
root@l92.168.1.254"'s password: root
Linux Td163d6c7%9a9 5.4.0-x1linx-v2020.2 #1 SMP Tue Jul 27 07:54:29 UTC 2021 aarché4

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in fusr/share/fdoc/*fcopyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

z in: O M3 11: = (2 M ; f
root@fd163d6c79a9:~# 11
total 8
drwxr-xr-x 2 root root 4096 Mar 4 11:30
-frWw-r--r-- 1 root root 981 Jul 15 20621 README

1) Enter the directory “cd CAENVMEDemo"
2) type “make”

3) run ./ CAENVMEDemo"
=> if nothing is displayed on the screen, all is good.



gnuplot for real-time monitoring

Install “gnuplot” package by using apt-get

1) sudo apt-get update

2) sudo apt-get install gnu
3) sudo apt-get install gnu
4) sudo apt-get install gnu
5) sudo apt-get install gnu
6) sudo apt-get install gnu
/) sudo apt-get install gnu
8) sudo apt-get install gnu

ot
ot-data
ot-doc
ot-mode
ot-nox
ot-x11
ot-qt

O O O O O O O
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V1290N TDC

C AUX
o POUT
N L2R
T Y L2A
R CLK
o CLR
L TRG
RST

a8

2
MULTIHIT TDC

Overview

The Model V1290 A is a 1-unit wide VME 6U module that houses 32 independent
Multi-Hit/Multi-Event Time to Digital Conversion channels. The unit houses 4 High
Performance TDC chips, developed by CERN/ECP-MIC Division. Resolution is 25 ps (21
bit dynamics). The module accepts both ECL and LVDS inputs.

The Model V1290 N is a 1-unit wide VME 6U module that houses 16 independent
Multi-Hit/Multi-Event Time to Digital Conversion channels. The unit houses 2 High
Performance TDC chips and shares most of its features with the V1290 A. The module
accepts NIM inputs.

The VX1290 A and the VX1290 N are the VMEB4X mechanics versions of the Mod.
V1290 A and of the Mod. V1290 N respectively. They provide all the features of the std.
VME versions, moreover they support the GEOgraphical Address.

The CERN/ECP-MIC HPTDC is a General Purpose time-to-digital converter, with 32
channels per chip. The chips can be enabled to the detection of the rising and/or falling
edges.

The data acquisition can be programmed in "EVENTS" (“TRIGGER MATCHING MODE"
with a [programmable time window: the so called maich window) or in "CONTINUOUS
STORAGE MODE".

The board houses a 32 kwords deep Output Buffer, that can be readout via VME (as
single data, Block Transfer and (Chained Block Transfer) in a completely independent
way from the acquisition itself.

The TDCs' programming is performed via a microcontroller that implements a high-level
interface towards the User in order to mask the TDCs' hardware.

Both the Mod. V1290 A and the Mod. V1290 N fit into standard, V430 and VMEG4x
VMEDbus crates.
The Mod. VX1290 A and the Mod. VX1290 N require VMEG4x VMEbus crates.



ReadMe.txt: Compile and Run command

--- CAEN SpA - Computing Division ---

www . caen. it

Program: V11%90Readout

README . txt : This file.
ReleaseNotes.txt : Rewvision History and notes.

src : Source files

inc : Include files

build : Windows Project files

bin : Executable files, precompiled and custem-developed
template specific fi xt)

2/ bit

- CAENVMEL1ib library
- V1198 | V1290 Digital TDC

Installation

Execute "make

Syntax

./V1190Readout [config file]

How to get support

-UU-{D0S)----F1 ReadMe.txt

Compile DAQ code

Run DAQ code with V1190Config.txt



ReadMe.txt: Makefile

Output

gcc

-fPIC -DLINUX -Wall

-Wall -s

DEPLIBS -1 CAENVME -1lncurses -1m
LIBS

INCLUDEDIR = -I.

0BJS = src/$(EXE).o src/keyb.o

INCLUDES = src/keyb.h src/V1190.h

/bin/rm -f $(0BJS) $(EXE

(0BJS)

/bin/rm -f EXE

(CC) $(FLAGS) -o EXE) 0BJS) $(DEPLIBS

INCLUDES ) Makefile

COPTS INCLUDEDIR) -c Q@ $




V1190Config.txt: Connection VME Master

# IhAAkAAAAXAkAk Ak Ak AkAkAkhkkhkkkhkhkhkhkhkhkkhkkkkhkhkhkhkhkhkhkkkhkkkhkhkhkhkhkkkhkkkhkkhkhkhkhkkkkkkkk

# Readout Configuration File
H#H okkkkkhkhkkkkhkhkhkhkkkhkkhkhkkhkkkkhkhkhkkkkhkkhkhkhkkkhkkkhkhkhkkkkhkkhkhkkkkkkkkkkkkkkkx

LINK (VHE Master) ### connection VME Master (V4718)
LINK ethv4718 192.168.1.254 LINK V4718 192.168.1.254

# methode for wavedump with V4718
# OPEN ETH_V4718 192.168.1.254 0 32100000

#LINK ethV4718 192.168.1.254 0 32100000 ### BASE_ADDRESS of VME module (TDC)

# Base Address of the VME board ### check the address of the side panel of TDC
# V1290N TDC

#BASE_ADDRESS  EE000000 BASE_ADDRESS EEOO0000

BASE ADDRESS EEO00000

.':1 ADDR

### RAW DATA (save data in “Raw_Data.txt")
RAW_DATA 1

# Channel for the time reference

; ### Time reference among input channels (ChTref = 0 ch)
TIME_REF 0

WRITE_EVENT FILE 1 WRITE_EVENT_FILE 1

# Enable/Disable Output File with event list HH#H# Enable OUtpUt F|Ie "V1 19OEventList.txt




V1190Config.txt: Trigger Matching Window

‘_ reject latency

window offset (programmable

search window E

match window width (programmable Yxtra search”

margin
programmanie

Y reject
margin

frigger input

pt

Fig. 2.5: Mod. V1290A/N Trigger Matching Mode timing diagram

# Trigger Matching Window (width, offset in steps of 25 ns)

### Trigger Matching Window (1 clock = 25 ns)
3 set width: 500 ns (20 clocks), offset: -700 ns (28 clocks)
% set value have to be divided by 25 ns (1 clock).

. Ve ### offset -700 ns (-28 clocks)
Pt oith R e LT ### width 500 ns (20 clocks)

T AD O

RIGGER i ### reject margin 100 ns (default)
### extra search margin: 200 ns (default)
TRIGGER_ WINDOW 20 -28




V1190Config.txt: Channel Mask and Histogram

### Enable All Channel
CHANNEL_MASK FFFF

# ch 0 and 1 # chO~7
#CHANNEL_MASK 3 CHANNEL_MASK FF
# ch0~3
CHANNEL_MASK F
# cn0-~1
- gnuplot CHANNEL MASK 3

#HISTO_CHANNELS 400 10

### 2N bit and bin size (1 bin = 25 ps = 0.1 clock)
HISTO_CHANNELS 12000 1



V1190Readout.c: main - read config.txt

if (argec > 1){

strcpy(tmpConfigFileName, argv
printf(
}

WIN32
sprintf(path, , getenv( )i)s
mkdir(path);

;printf(ConfigFileName, , path, tmpConfigFileName); It iIs not Working proper|y.

sprintf(path, )
sprintf(ConfigFileName, , path, tmpConfigFileName);

sprintf(path, )

sprintf(ConfigFileName S /%S path, tmpConf g u c u
sprintf(ConfigFileName, , tmpConfigFileName); Read file Conflg.tXt
printf( ,ConfigFileName);

if ( (f_ini1 = fopen(ConfigFileName, )) = NULL ) {
printf( , ConfigFileName);
goto exit_prog;

}

fgets(str, 1000, f_ini); . .
printf(’ , Str); Code running check point

, ConfigFileName);



V1190Readout.c: main — LINK V4718

handle=-1;
BaseAddress = OxEE000000; i ; CAENVMELib-v3.4.0/include/CAENVMEtypes.h:
o . BaseAddress is updated by COﬂfIg.tXt cvSuccess =0, /* Operatigﬁ completed successfully */
V1190Readout.c

Int handle=-1;

printf( , ConfigFileName);
printf(

if (BType == cvETH V4718) {

1f (CAENVME Init2(BType, ip, bdnum, &handle) != cvSuccess) [ # Initialization Of CAEN VME
printf( 3

Sleep(1000); # CAENVME_Init2 for V4718 Bridge
goto exit_prog;
} else {
: printf( - CAENVME_Init2(BType, ip, bdnum, &handle) != cvSuccess

while(!feof(f_ini)) {
data, addr;
nwopc, val;

opcd

app;

str = 3
fscanf(f_int, Sestr)e

if (str 0] == 7){
fgets(str, 1000, f_ini); $ ./V1190Readout V1198Config.txt

wRkR ke ke R R R ek ek ek ek ek e ke Rk
V1196Readout 1.1

HEREEERAEAREAREARERAERAARA R AR R AR A AR AR AR EAR AR R AR A AR A A R AR e ek

copy name of config file

read config file V1 1fig. txt

FE ek e ek s o e o e ok e o s e s e s e e e ok e e ek e e

}
else {M

if (Strstr(étr, 7 )!=NULL) {
BType;
1ink=0, bdnum=0;

Reading Configuration File: ./vii198Config.txt

start while

fscanf(f_int, 192.168.

if (strstr(tmp,
BType = cvV1718;

else if (strstr(tmp,

/ CAENVME_Init2
eAddress: dbe3BB14
-605880260

T o e = Board type = cvETH_V4718
% —_ ’ &HistoBinsiz = m .
fscanf(f_ini, "%s", ip); IP = 192.168.1.254 L:::I;a:cz:lg'; S e and 24adeba

printf( s DY) faddr and & afadobs 24fadeba

Configuration Complation

}

else { Open Raw_Data.txt

printf(
goto ex
} // en



V1190Config.txt: Write Register (Default)

H KKK KAAKAAAKRAAAAAAAA AR A AR ARk Ak kkkkkkhkkhkkhkkhkkkkkhkkkhkkkhkkhkkhkkkkhkkhkhkkkkkkkkx

# VME Write to board registers

F Fokkok ok ok ek ke ok sk ke ok ok ok sk sk ke ok sk ok vk ke gk vk sk ok ok ok sk ok ke ok ok ok ok ok ok ok ok ok ok ok ok ke ok ok ok ok ke ok ok ok ke ok ke ok ok ok ok ok ok ok

if (strstr(str, ) !1=NULL ){
fscanf(f_in1, , SWrite2File);
printf( , SWrite2File);

}

if (strstr(str,
fscanf(f_in1,
fscanf(f_in1,

### Reset VME Board
WRITE_REGISTER 1014 0

V1190WriteRegister|( ( Jaddr, ( )data); Reset & BLT Event Number

if (VMEerror) {
printf( , BaseAddress + addr);
goto ex1t_prog;
}
}

BLT Event Number ### BLT Event Number

l WRITE_REGISTER 1024 FF

#H##
# Trigger Matching ### or CONTINUOUS STORAGE MODE

: WRITE_OPCODE 1 0000

if (strstr(str )I=NULL) {
fscanf(f_in1, , &nwopc);
printf( , &nwopc);

for(1=0; i<nwopc; i++) {
fscanf(f_ini, , &app);
printf( , &app);
opcd[ 1] = ( ) app;

:
{(V1190vr teOpcode (nwopc, opcd)]
printf( , hwopc, opcd )2
goto exit_prog;

} & ?7 h le

fclose (f_ini);



V1190Readout.c: main - Initialization of TDC

fwrev =
printf(
sn =

printf(
sn |= (
printf(

BoardType = (

printf(

BoardType |= (
printf(
BoardType |= (
printf(

V1190ReadRegister(FW_REVISION);
, sn, (fwrev >>
)V1190ReadRegister(CR_SERNUMO ) ;
, sn, (fwrev >>
)V1190ReadRegister(CR_SERNUM1) << 8;
, sn, (fwrev >>

)V1196ReadRegister(CR_BOARDIDO);
)V1190ReadRegister(CR_BOARDID1) << 8;

)V1190ReadRegister(CR_BOARDID2) << 16;

if (VMEerror) {
printf(

goto ex

printf(

& OxFF, fwrev & OxFF);
& OxFF, fwrev & OxFF);

& OxFF, fwrev & OxFF);

BoardType, sn, (fwrev
BoardType, sn, (fwrev

BoardType, sn, (fwrev

BoardType, sn, (fwrev

8) & OxFF,

fwrev

fwrev

fwrev

fwrev

\

5 ./V1190Readout W1198Config.txt

wRkR ke ek Rk e R R R Rk ek e R ek Rk R

V1196Readout 1.1
HEREEERAEAAERARARA AR AR R AR AR AR AR A AR AR R AR AR AR A AR A A R A AR ek Rk
copy name of config file

read config file: ./Vi190Config.txt
# R R ERR AR R R R AR ARk AR R ek e kR R Rk ek ek ke ®

Reading Configuration File: ./vi1198Config.txt
start while

by CAENVME_Init2
: dbe

&HistoNbin

&HistoBinSize: 2

&addr and &data: 24f4 8 24f4dob4g
&addr and &d 4deba 24f4dob4g
Configuration C i

Open Raw_Data.txt

SerNum = 5598592, Fw Revision = 0.17
169, Fw Revisien = 8.17
rNum Fw Revision = 0.17
. Fw Revision = €
Fw Revision
erNum = 244 Fw Revision
Fw Revision

Board Type: V rNum =
Board Type: V1290: SerNum

Board Type:
Board Type: V SerNum

Readout started.

No data

TDC_ErrorFlags = 0608; Ovf=0; TrglLost=0
No Trigger

No data
TDC_ErrorFlags = 0608; Ovf=0; TrglLost=0
No Trigger

No data
TDC_ErrorFlags = 0006; Ovf=0; TrglLost=0
No Trigger

No data
TDC_ErrorFlags = 0000; Ovf=0; TrgLost=0
No Trigger




V1190Readout.c: main — Set Opcode

ctrl = V1190ReadRegister(CONTROL); :
V1190WriteRegister(CONTROL, ctrl | 0x11); I 5 ./vi198Readout V1198Config.txt

uilQOWriteRegister(BLT_EVNUM, OxFF); BLT Event Number e e e e e o ok e e e e o o e oo e o ol e o oo e e e o oo e e o e e
V1198Readout 1.1

T

opcd| 0 |=0x0000; . . - =
V1190Wr iteOpcode(1, opcd); nable Trigger Matching Enable Trigger Matching Mode reod Egzgi;ffg?gflg,l,f\ffﬂgﬂmnﬁg,txt

FE ek ek ek ek ok s e s e ok sk e ek e e e e e e e e e

Reading Configuration File: ./vi1198Config.txt
opcd[ 0 ]=0x1000; opcd| | |=TMWwidth; start while
V1190WriteOpcode(2, opcd); // Set T ' . . £ Tri Matchina Wind e b CARNVHE Inits
pen v {E_Ini
el Width and offset of Trigger Matching Window B T b A
V1190Wr iteOpcode(2, opcd); gger Matching dow Offset (int *)&RawData: -605880260
&ChTref: 620023984
opcd| U |=0x4400; &Write2File: 620023964

oped[1]=( )(ChMask & OxFFFF); (int *)&ChMask: 24fdd@ac
oped[2]=( )((ChMask>>16) & OXFFFF); BHistoNbin: 626823968

d[ 3 |=0x0000; . gy
ggzd =0:0000; &HistoBinSize: 620023372
opcd! 5 |=0x0000; Raddr and &data: 24f4deb8 and 24f4dob4
opcd! 6 1=0x0000; Raddr and &data: 24f4deb8 and 24f4deb4
opcd| 7 |=0x0000; Configuration Complation

opcd| 8 |=0x0000;

Open Raw_Data.txt

1f (BoardType == 1190)

yiloowriteOpcode(o. opcd): SerNum = 5598599, Fw Revision = 0.17
else SerNum = 169, Fw Revision = 0.17
V1190Wr iteOpcode(3, opcd); Enable Channel for V1290N SerNum = 24489, Fw Revision = 0.17
Board Type: V10: SerNum = 24483, Fw Revision = 8.17
V1196WriteRegister(SW.CLEAR, ©); Board Type: V1298: SerNum = 24489, Fw Revision = 0.17
Board Type: V1298: SerNum = 24489, Fw Revision = 6.17
Board Tvpe: W1290: SerMum = 274489 Fw Rewvision = 8.17
Board Ready. Press a key to start the acquisition ('q' to quit)

printf(
if (getch()==
goto

: i Readout started.
BufferSize 1024 * 1024; No data

if ( (buff = ( *)malloc(BufferSize)) == NULL) { i — TDC_ErrorFlags = 0608; Ovf=0; TrglLost=0
printf( , BufferSize/1024); BUffer size 1024 X 1024 No Trigger

goto
}
: No data
printf( » NUM_CHANNELS); TDC_ErrorFlags TrgLost=0

- r
for(i=0; i<NUM_CHANNELS; i++) { No Trigger

Histo[1] = ( *)malloc(4*HistoNbin);
memset(Histo[ 1], ©, 4*HistoNbin);

DiscardCnt[1] = ©; No data

HitCnt[1] = 0; TDC_ErrorFlags TrgLost=0

Negcnt( i] = 0; — Initialization of all histogram variables No Trigger

mean[1]=0;
stddev[1]=0; No data

nstat[1]=0; TDC_ErrorFlags TrgLost=0
No Trigger

}
TrgCnt = 0;

Lf (Write2File)

fout = fopen(OUTFILE NAME, “v'); Open fout to write “V1190EventList.txt”




V1190Readout.c: main — Readout Loop and Write buff(]

PreviousTime = get time();

while(!Quit) {

if (kbhit()) {

; choose the command:
printf( s .
printf( ; Quit .
pr\nt]t( 5 Refresh (stat & Histo) =
Added by ryu [ . Save Histograms -
printf( : Plot Histograms
printf ; Change Input Channel

(
rintf( r
Ermtf( show menu (space bar)

c = getch();
Tile =
Quu
if (c =
printf(
TrgCnt=0; PrevirgCnt=0;
for(1=0; 1<NUM_CHANNELS; i++) {
memset(Histo[1], ©, 4*HistoNbin);
DiscardCnt[1] = 0;
HitCnt[1] = ©;
NegCnt[1] = 0;

}
H
if (c =
SaveHistograms(Histo, HistoNbin, ChMask);

)
f ((ChMask >> ChToPlot) & 0x1)
PlotHistograms(Histo, HistoNbin, ChToPlot);
(c = )it
printf( )3
scanf( , &hToPlot);
g

L (im0 0) ‘ Default

printf(

pristy ); But it is shown when the “space bar” is pushed.

printf(
}

by

ret = CAENVME_FIFOBLTReadCycle(handle, BaseAddress, ( *)buff, BufferSize, cvA32_U _MBLT, cvD64, &nb);
if ((ret != cvSuccess) (ret != cvBusError)) {

printf( );

goto [ :

}

if (RawData == 1){

for(r=8; r<nb/4; r++) Write buff[] to “Raw_Data.txt”
fprintf(fr, » ry, buff(r], r);
sleep(2);
}




V1190Readout.c: main — Read rate & Trigger rate

CurrentTime = get_time();
ElapsedTine = CurrentTume - PreviousTime;
if (ElapsedTime > 1000) {
TPrate = (( )(totnb) / ElapsedTime)*1000.0;
TRGrate = (( )(TrgCnt - PrevirgCnt) / ElapsedTime)*1000.0;

Readout rate (TPrate/1048576), Trigger rate (TRGrate)

if (totnb==0) printf( e
else printf(

Overflow (Ovf), Trigger Lost (TrgLost)

, TPrate/1048576, TRGrate);

printf( , TDCerrors, Ovf, TrglLost);

if (TrgCnt==0) {
printf(
} else {
printf( , TrgCnt);

printf( ); Readout Rate=@.@0MB/s. TrgRate=4.9950 Hz

for(1=0; 1<(NUM_CHANNELS); i++) {

TDC_ErrorFlags

517 triggers processed

0eee; Ovf=0; TrgLost=0

Number of trigger: TrgCnt
Found Discarded Negative

if (nstat[i] > 0) { 100.00%  0.00% 0.00% ---
mean[1] = mean[1] / nstat[i]; .00% .00% .B8% nstat=5 m=61505.000 (ps) s=3284.905 (ps)
OO L BO% .00%
.B0% .B0% .00%
OO L BO% .00%
.B0% .B0% .00%
OO L BO% .00%
.B0% .B0% .00%
OO L BO% .00%
.B0% .B0% .00%
OO L BO% .00%
.B0% .B0% .00%
OO L BO% .00%
.B0% .B0% .00%
. BE% .BO% .00%
) .B0% .B0% .00%

1f (BoardType == 1190)
printf(
Ui o | JH1tCnt[1]*100.0/TrgCnt, (

{ \WNoarp+l 114100 0/Trarnt petatla

)DiscardCnt[1]*100.0/TrgCnt,

1004maonl 11 100xctdday 1) .

else
printf(
165 JH1tCnt[1]*100.0/TrgCnt, (
( JNegCnt[1]*100.0/TrgCnt, nstat[i1], 25*mean[1], 25*stddev[1]);

)DiscardCnt[1]*100.0/TrgCnt,

yemet
printf(
1, ( JH1tCnt[1]*100.0/TrgCnt, (
( JNegCnt[1]*100.0/TrgCnt);

)DiscardCnt[1]*100.0/TrgCnt,

. 00%
. 0%
. 00%
. 0%
. 00%
. 0%
. 00%
. 0%
. 00%
. 0%
. 00%
. 0%
. 00%
. 0%
. 00%

. 00%
. B0
. 00%
. B0
. 00%
. B0
. 00%
. B0
. 00%
. B0
. 00%
. B0
. 00%
. B0
. 00%

mean[1]=0; ,ﬂﬂﬁ
stddev[1]=0; .ﬂﬂﬁ
nstat[1]=0; . 00%

} . BE%

} . BE%
printf( ) I ,ﬂﬂ?
totnb=0; TDCerrors=0; Ovf=0; TrglLost=0; ,ﬂﬂﬁ
PrevirgCnt = TrgCnt; . 0%
PreviousTune = CurrentTume; . 00%

} : . 06%
. 00%

if (nb = 0) ,ﬂﬂ%
continue; .00%
totnb += nb; . B0%
, 0%

0 0
8 e
0 0
8 e
0 0
8 e
0 0
8 e
0 0
8 e
0 0
8 e
0 0
c o
0 0
LO8%  0.00% B.00%
i 0 0
c o
0 0
c o
0 0
c o
0 0
c o
0 0
c o
0 0
c o
0 0
c o
o ]




V1190Readout.c: main — Data Analysis |

V1190EventList.txt

Event Counter = 0 (Ev.n.0)
Rpnt = 0; Status: ErrorFlags = 0000; Ovf=0; TrglLost=0
while (Rpnt < (nb/4)) { Tref(Ch ©) = 696971

1f(IS_GLOBAL HEADER(buff[Rpnt])) { Ch 1 = 1332
1T (!Header) Event Counter = 1 (Ev.n.1)
pruntf( , Rpnt); Status: ErrorFlags = 0000; Ovf=0; TrgLost=0
if (Write2File)
fprintf(fout DATA EVENT _COUNTER(buff[Rpnt]), TrgCnt); | . . Tref(Ch ©) = 531284
s daneDs ( : = = : : DAQ is working properly Ch 1 = 1411
\'ﬂ dP't AT t Event Counter = 2 (Ev.n.2)
SISHRE Status: ErrorFlags = 0000; Ovf=0; TrglLost=0

TrgCnt++;
ErrorFlags=0; ’Tref(th 0) = 956736
memset(ChFound, 0, *s1zeof(ChFound )); P Ch 1 = 1392
else if (IS_GLOBAL_TRAILER(buff[Rpntl)) { P4 Event Counter = 3 (Ev.n.3)

A ff t ‘ Status: ErrorFlags = 0000; Ovf=0; TrglLost=0

Ovf = buff[Rpnt]>>25&1;

5 r ‘ Tref(Ch 0) = 923665
Trgpost = leffLantJ>>26&1, Ch 1 = 1482

Event Counter = 4 (Ev.n.4)
Status: ErrorFlags = 0000; Ovf=0; TrglLost=0

if (Write2File) { Tref(Ch 0) = 1386517
fprintf(fout, , ErrorFlags, buff[Rpnt]>>25&1, buff[Rpnt]>>26&1); Ch 1 = 1418
¥ Event Counter = 5 (Ev.n.5)
if (ChFound[ChTref]) { Status: ErrorFlags = 0000; Ovf=0; TrgLost=0
fprintf(fout, , ChTref, TimeAbs[ChTref]); _
for (1=0; 1<NUM_CHANNELS; 1++) { g;ez(ghlg%{ Lebles
if ((ChFound[1]) (1 != ChTref)) { Event Counter = 6 (Ev.n.6)
timerel = TimeAbs[1] - TimeAbs[ChTref]; Status: ErrorFlags = 0000; Ovf=0; Trglost=0
if (timerel > 0) {
nstat[ 1]++; Tref(Ch 0) = 669618
mean[1] += ( Jtimerel; Eh lt=cl45€ i 23
3 = 3 *+1 - ven ounter = v.n.
SLtTd?:l\I{[L;gszh(e) JLERRCEEC St iRCEaL), Status: ErrorFlags = 0000; Ovf=0; TrglLost=0

fprintf(fout, , 1, timerel); I Tref(Ch 0) = 1161309
if ((timerel > 0) ((timerel/HistoBinSi1ze) < HistoNbin)) Ch 1 = 1364

Histo[1][(timerel/HistoBinSize) ]++;

}

else

NegCnt[ 1]++;




V1290N TDC



DAQ setup for V1290N TDC via V4718 Bridge

detection

!

Oscilloscope

Shleldlng box

NIM system
(HV, FIFO, DISC, Com)

DAQ PC
VME system

- V4718 Bridge
- V1290N TD¢

29



DAQ setup with V1290N TDC

thr: -20 mV

TDC
V1290N

COM.
STOP

chO

DAQ PC
(win10)

ch1 (20 mV/div)

) (X
500 mVid
535 M ofst

2

5 1 L -
I 1 202 V. o
— 100 ns/div

wavesurfer 3034z 350 MHz Oscilloscope 4 GS/s

Time difference between COM. STOP (ch4 leading edge) and input (ch3 trailing edge): at least 200 ns delay



DAQ setup for V1290N TDC

ic uni

2 coin. Log

HVPS

DISC

FIFO

V1290N TDC

dge

V4718 Br

QUAD SCALER AND

. ia\‘
:;x..xuvicxuf»._ H_ —-

L]
: .ex,x_l(rf " P0000000 | H
1@} i fun .

DO,

OOOOO , OOOOOOOO J

o) \ov 3 3.3 @ (O] r

rb ,. V?V_L.

s60

ouAL
kv BIAS SUPPLY

o) O o) 3_ ©OO ®

IC 900" 900
OO0 [FOS 2R
CMNCE .6 Q.OOIHOC
QIO

1@l” 1€
)|

B

i

&




Running DAQ program without/with trigger

% ./V1198Readout V1198Config.txt

Open Raw
dkkhkhkhkhkhkhkhkbhhk bk th bbbk bbb b hhhd bk hrbehtehhhhdhhdhhdhhhhhhd c -

vi196Readout 1.1 serhium =
HRERERERER AR R R R R R AR AR Rtk ek ek e ek e d® e JLlTl
copy name of config file Serfum
read config file: ./vi1190Config.txt Board Type: B: Serbum =
ﬁ RERERREARERAARAARA AR R AR AR A AR AR AR R R AR A AR AR A AR A A AR AR A AR AR ek ek k ke E_:Er: .' = i 2N rEr'«JLl'rI

Board Type: W12 £riium

Reading Configuration File: ./V1198Config.txt Board Type: | B: Serkum
start while )
192.168.1.254
Open V4718 by CAENVME Init2
(int *)&BaseAddress: dbe3e014 Readout started. OQu
(int *)&R 50
&ChTref

Revision
Revision
Revisio

[T O e Ty

data
DC_ErrorFlags = GB88; Ovi=B;
Trigger

BO23964
24f4dBac

: and 24f4dob4 érrﬂrpla. .y
Baddr and &d and 24f4debd e
Configuration riggers processed

, Fw Revision = 0.17
Fw Revision = 8.
Fw Revision

= 0.17
Board Type: V : Serh = 244 Revision = 0.17
Board Type: V \ 44 Revision = 0.17
d Type: V12 N = Revision = @.17
Board Ready. Press a key to start the acquisition ('q' to quit)

Readout started.

No data

TDC_ErrorFlags = 0000; Ovf=0; TrgLost=0
Mo Trigger

no trigger

Mo data
TDC_ErrorFlags = 0000; Ovf=0; TrgLost=0
No Trigger

Mo data
TDC_ErrorFlags pOBO; Ovi=0; TrgLost=0
No Trigger

I S

No data
TDC_ErrorFlags = 0000; Ovf=0; TrgLost=0
No Trigger

= -~y -

i bt Pl Pad Pod Ped Pod Pud Pd Pl fad P

[y
T




Running DAQ with trigger (plotdata.txt)

Gnuplot (“P”) and plotdata.txt ("h")

mryu134@TPCsim: ~/newVMEDAQ/V1190Readout B mryu134@TPCsim: ~/newVMEDAQ/V1190Readout

Chanmel 1
25 T T T T

T
'plotdata, txt’ ——

9
]
1
:]
0
9
0
]
0
1
0
1]
3
1
4
1
2
1
5
7
1
5
1
2
8
9
1
8

choose the command:
Qui
Refresh Histo)

Plot Histograms
Change Input Channel Change Input Channel
show menu (space bar) = show menu (space bar

TFgLosT=0

Megati u .
g 200 400 [500) 800 L]

5.742 (ps)

-14,6341, 9.69968

U100 OO0~

plotdata KNU V1290NTDCOO1.txt 9%

F1 Vi190Config.txt Top L15 (Text) --




V1190EventList.txt

Event Counter = 0 (Ev.n.0)
Status: ErrorFlags = 0000;

Tref(Ch 0) = 696971

Ch 1 = 1332

Event Counter = 1 (Ev.n.1)
Status: ErrorFlags = 0000;

Tref(Ch 0) = 531284

Ch 1 = 1411

Event Counter = 2 (Ev.n.2)
Status: ErrorFlags = 0000;

Tref(Ch 0) = 956736

Ch 1 = 1392

Event Counter = 3 (Ev.n.3)
Status: ErrorFlags = 0000;

Tref(Ch 0) = 923665
ChRI=N1432

Event Counter = 4 (Ev.n.4)
Status: ErrorFlags = 0000;

Tref(Ch 0) = 1386517

Ch 1 = 1418

Event Counter = 5 (Ev.n.5)
Status: ErrorFlags = 0000;

Tref(Ch 0) = 1992249

Ch 1 = 1435

Event Counter = 6 (Ev.n.6)
Status: ErrorFlags = 0000;

Tref(Ch 0) = 669618

Ch 1 = 1452

Event Counter = 7 (Ev.n.7)
Status: ErrorFlags = 0000;

Tref(Ch 0) = 1161309

Ch 1 = 1364

Event Counter = 8 (Ev.n.8)
Status: ErrorFlags = 0000;

Tref(Ch 0) = 353153

Ch 1 = 1346

Event Counter = 9 (Ev.n.9)
Status: ErrorFlags = 0000;

TrgLost=0

TrgLost=0

TrglLost=0

TrgLost=0

TrglLost=0

TrgLost=0

TrglLost=0

TrgLost=0

TrglLost=0

TrgLost=0

# Time reference (Tref)
Tref(Ch 0) = measured time?

Ch 1 = time difference against Tref
Status: ErrorFlags = 0000;

# if overflow = 1
Ovf =0

# if Trigger lost = 1
TrgLost = 0



New code for V1290N TDC

daqg@daq-ubunty:~/spdak2024/daq V1290N_TDC§

total 596K
“(W=[==l==
- MWXI-Xr-X
- FWXI = XI-X
“(Wel ==l ==
-TW-r--r--
-rw-r--r--
“(W=l ===~
drwxrwxr-x
-rW-rw-r--
- PWXI = XTI =X
-rW-Tw-r--
-rW-r--r--
“(W=[ ===~
- FWXI - Xr-X
drwxr-xr-x
“W=l ===~
-rW-r--r--
~rwW-rw-r--
~IW=rW=r=-=-
-rW-rw-r--
- FWXIrwXr-Xx \
daqg@daq-ubuntu: ~/spdak2024/daq_Vl290N TD

:31 CAEN Llcense Agreement.txt

:25 convert V1290nDatalntoRoot.C~
:22| convert_V1290nPlotFromRoot.C
:39 convert_Vi29UnFlotFromRoot.(~
+19 11‘,J/

:31 LICENSE

:31 Makefile*

:31 README_ryu.txt

:31 ReadMe. txt

:31 ReleaseNotes. txt

:50] runV1290. s

:11 sr¢
:53|v1290Config.txt |
:31 V1290Config. txt~

:54 V1290 EventlList.txt

:54 V1290 _plotdata.txt

154 V1290 Raw Data.txt

e R S b R N R R R R R N R RS e RS S S e

4) Run = $./conversh

root -b -q 'convert_V1290nDatalntoRoot.C(rn, evts)'
root -b -q 'convert_V1290nDatalntoRoot.C(52, 1024)'

olfiietel rn52_V1290_DataAll_evts1024.root
Input: rn52 V1290 DataAll_evts1024.txt

root -b -q 'convert_V1290nPlotFromRoot.C(rn, evts)’
root -b -q 'convert_V1290nPlotFromRoot.C(52, 1024)'

.:‘:.*..l Dat .::m'll e ‘l'..:l 024.hst_
2_V1290_DataAll_

cl tdcCh® _7.png
vts1024.hst c“ _tdcCh8_15.png

3) Run = $./V1290Readout V1290Config.txt

1) configuration

2) Compilation (make)




V1190Config.txt (original form)

R R R R R R R
Readout Configuration File
edited by Min Sang RYU with Heejeong BYEON, Sehwook LEE

e e i e e ke i ok e ok o e ok e s ok sk ok sk ol sk ke ok ke e ke ke ke e e ok e ok ek ok e ok

LINK (VME Master)
#LINK V1718
INK ethV4718

methode for wavedump with V4718

## OPEN ETH_V4718 1°¢ : 254 0 32100000
LINK ethV4718 192.16 54 0 32100000

V1296N TDC
BASE_ADDRESS  EE000000

Enable/Disable Output File with event list

WRITE_EVENT_FILE 1

Trigger Matching Window (width, offset in steps of 25 ns)
set width: 500 ns (20 clocks), offset: -700 ns (28 clocks)
TRIGGER_WINDOW [set width in hexa] [offset in hexa]
set value have to be divided by 25 ns (1 clock).
extra search margin: 200 ns [default] TMW
reject margin: 100 ns [default] -> it is not included in offset region.

### TRIGGER_WINDOW 350
### TRIGGER_WINDOW 20

#CHANNEL_MASK FF
CHANNEL_MASK ~FFFF

# only ch 0 and 1
#CHANNEL_MASK 3

# only ch® and 3
#CHANNEL_MASK 9

# only ch®, chi, ch7
#CHANNEL_MASK 83

# cho ~ 3
#CHANNEL_MASK F

#HISTO_CHANNELS 12000 1
#HISTO_CHANNELS 1200 10
#HISTO_CHANNELS 4000 1
HISTO_CHANNELS 1200 10

B S R e P T R T e e s

# VME Write to board registers

R e s




New code for V1290N TDC

~/spdak2024/d_aq_V1 290N _TDC/src/data

rn52_V1290 DataAll_evts1024.txt DataAll: only data

rn52 V1290 _EventlListAll_evts1024.txt EventListAll: data with comments
rn52_V1290_SavedHisto_chO_evts1024.txt

rn52_V1290 SavedHisto _ch10_evtsi1024.txt
rn52_V1290_SavedHisto_ch11_evts1024.txt
rn52_V1290_SavedHisto_ch12_evts1024.txt

rn52_V1290_SavedH1isto_ch13 evtsi1024.txt
rn52_V1290_SavedHisto_ch14_evts1024.txt
rn52_V1290_SavedHisto_ch15_evts1024.txt
rn52_V1290_SavedHisto_chl_evts1024.txt Spectrum of each channe
rn52_V1290_SavedHisto_ch2_evts1024.txt
rn52_V1290_SavedHisto_ch3_evts1024.txt
rn52_V1290_SavedHisto_ch4_evts1024.txt
rn52_V1290_SavedHisto_ch5_evts1024.txt
rn52_V1290_SavedHisto_ch6_evts1024.txt

rn52_V1290 SavedHisto_ch7_evts1024.txt
rn52_V1290_SavedHisto_ch8_evts1024.txt
rn52_V1290_SavedHisto_ch9_evts1024.txt

# Number of Trigger (unsigned int) - added by ryu

# Number of Trigger should be 2°n (n=integer) and mininum 2

#NUNBER_OF_TRIGGER 1000
UNBER_OF_TRIGGER 1024

NUNBER_OF_TRIGGER 2048
#NUNBER_OF_TRIGGER 16384

Trigger Matching Window (width, offset in steps of 25 ns)
set width: 500 ns (20 clocks), offset: -700 ns (28 clocks)
TRIGGER_WINDOW [set width in hexa] [offset in hexa]
set value have to be divided by 25 ns (1 clock).
extra search margin: 200 ns [default] TMW
reject margin: 100 ns [default] -> it is not included in offset region.

reject latency

trigger input

W ' ' I match window width Emﬂrammablell ’Mmm
margin p
### TRIGGER_WINDOW 350 (programmatjle) meg“é’r%mabml
### TRIGGER_WINDOW 20 -28 j | |
pt

#HH 2024.01.10
# width500ns, offset 600ns, exMargin 100ns, rejectmargin 100ns
TRIGGER_WINDOW 20 -24 4 4

Fig. 2.5: Mod. V1290A/N Trigger Matching Mode timing diagram



TDC Linearity Test



DAQ logic of TDC Linearity Test

DISC.

Threshold
&
Width

Zero
Adj.

Fan-In
Fan-Out

»

L

TDC

COMMON Stop

Cho
L

Ch1
r

Ch2

ChN

crate

control
module

T DAQ PC

COMMON STOP mode

mV/div

L

ns/div

COMMON STOP

Cho

Ch1

Ch2

39



TDC Linearity Test for Calibration

T full = 100 ns with 10 bit (1024) data set

100|ns TDC L' .
1024lbin Measured Time (TDC bin) vs Delay time (ns) mearlty _
005765625 e/ = measured Time (ns) / delayed Time (ns)
. ns/bin 1100
1000 Y=aX+b DC A
. , Measured Time 900 a = TDC bin / delayed time Linearit
delay (ns) unit time (ns/bin) (TDC bin) a0 b = offset Y|
10 0.09765625 102.4 200 T o o o o o
20 0.09765625 204.8 600
30 0.09765625 307.2 500
40 0.09765625 409.6 200
50 0.09765625 512 300
60 0.09765625 614.4 200 .
70 0.09765625 716.8 100 de|ayed Time (ns)
80 0.09765625 819.2 0
90 0.09765625 9216 0O 10 20 30 40 50 60 70 80 90 100 110
100 0.09765625 1024

COMMON STOP MODE

Channel on TDC | |
5
1
1
1
|
1
1

A
1
T
1
1
1
1
1
1
1
1
1

delay = 60 ns 40



TDC Linearity Test

tChO: time ref default delay 22 ns

m delay (tCh1 —tCh0), ns el (tChi (G0 m measured time difference (tCh1 — tCh0), TDC ch D)= [EESUIE t|mer(]1éfference (tCh1 —tCho), Linearity (=mTD/delay)
42 0 22 1021 25.525 1.160227273
43 10 32 1389 34.725 1.08515625
44 20 42 1810 45.25 1.077380952
45 30 52 2212 55.3 1.063461538
46 40 62 2639 65.975 1.064112903
47 50 72 3059 76.475 1.062152778
48 60 82 3456 86.4 1.053658537
49 70 92 3861 96.525 1.049184783
50 80 102 4286 107.15 1.050490196
51 90 112 4292 107.3 0.958035714
52 140 162 Out of Range #VALUE!
14
O linearity (mTD/delay)
1.2
o o A linearity (mTD/delay)
........ @@@.@
1 @ L] a . M (linearity (mTD/delay))
o
2 08
®
g y = -0.0005x + 1.0963
£ 06
R? = 0.9039
0.4
0.2
; linearity =-0.0005*25 ps=-0.0125 ps/ns
0 20 40 60 80 100 120

Delay (ns) 41



2 Coin. Test




Time measurement of triple

Scintillation counter/detector:
Scintillator + PhotoMultiplier Tube (PMT)

Tk

scintillation detectors

DISC.
Logic
_\[_ Unit
AND ‘,
Coincid level
_\[_ [ 0INCI tzr:ce eve TDC
Threshold Width
& COMMON Stop
Width
T Ccho
r
Ch1
r
» Ch2
ChN

Detection efficiency
Number of Count (Sc1)

&

~ Number of Coincidence (Sc0&Sc2)

crate
control

T DAQ PC

module

COMMON STOP mode

2 COMMON STOP
~
S
€ | ChO (tChO, Time reference)
| Ch1
: l | Ch2
o ns/div
At = ~10 ns

tChO
= tCho
E  ChO (tChO, Time reference) Enlries 1025
= Mean 1.0452+06
F SdDev  6.025e+05
2 Underllow [i]
E Crvarlow [+]
1.5 Integral 1025
=
oE '
el 7
10 1 10 DG ch
tCh1
tCh1
80 Entries 1025
B0 Mean 435.8
0 StdDev 8183
&0 Underflow 0
50 Owverflow 0
Integral 1025
40
30 At10 = tCh1-tChO = 435.8 x 25ps = 10.90 ns
20
10
1 1 1 1 1 1 1 1
DD 500 1000 1500 2000 2500 3000 3500 4000
TDG ch
- tCh2 oho
120 Entries 1025
E Mean 459.2
1001— Std Dev 67.95
F Underflow 0
80 Overflow 0
g0 — Integral 1025
40 At20 = tCh2-tChO = 459.2 x 25ps = 11.48 ns
20—
D E 1 1 1 1 1 1 1 1
0 800 1000 1500 2000 2500 3000 3500 4000

TDC eh

43




Time resolution between

- tCho oho
£ ChO (tChO, Time reference) Entries 1028
o5 Mean 1.045a+06
E Std Dav 6.025a+05
2 Underfiow [i]
E Dwverflow Q
1.5 Integral 1025
=
osE-
0 =
7
10 TDC ch
tCh1
E tChit
90 Entries 1025
BOE- Mean 435.8
70E- StdDev 8183
E Underflow 0
gg = Overflow 0
E Integral 1025
40E-
30 At10 = tCh1-tChO = 435.8 x 25ps = 10.90 ns
20E-
10
0 = 1 1 1 1
0 2500 3000 3500 4000
TDG ch
tCh2
- tCh2
120 — Entries 1025
E Mean 4592
100 Std Dev 67.95
F Underflow 0
= Overflow 0
60— Integral 1025
40 At20 = tCh2-tChO = 459.2 x 25ps = 11.48 ns
20—

=

1 I I I
2500 3000 3500 4000
TDC ch

<<Recommendation paper>>
Characteristics of Multigap timing RPC
M. S. RYU et al, JKPS 52 (2008) 1748

(ScO & Sc1) and (Sc0 & Sc2)

Fit the At10 and At20 with the Gauss formula

1 -i(zEy
— 2 a
o\/2m

fz) =

root[] hist.Fit("gaus");

f (x) pO*exp (-0.5* ( (x-pl) /p2) ~2)

pO0: Constant

pl: mean of Gaussian distribution

p2: standard deviation of Gaussian distribution

Time resolution (o, and ;)

Oar10 = 81.83 count X 25ps/count = 2.046 ns

2 _ 2 2
OAt10 = Of1 T+ Oy

2
/ 2
Oat10 B \V2.046ns

If 64 = oy
Ot1 = Otp = =

2 2

= 0.7152ns = 715.2 ps



V792N QDC




V792N QDC

© DTACK
% .9
(-
@ Overview
': 12 @
) The Model V792 is a 1-unit wide VME 6U module housing 32 Charge-to-Digital
L P=§ Conversion channels with current integrating negative inputs (50 © impedance). For
* Q each channel, the input charge is converted to a voltage level by a QAC (Charge to
. | Amplitude Conversion) section. Input range is 0 + 400 pC. The Model V792 N houses 16
O input channels on LEMO 00 connectors and shares most of the other features with the
Mod. V792.
Q pwr
! (o) The outputs of the QAC sections are multiplexed and subsequently converted by two fast
=4 12-bit ADCs. The ADCs use a sliding scale technique to improve the differential non-
’ % linearity.
Lo () The Mod. V792/V792 N offer a 32 event buffer memory, A24/A32 addressing mode, D16,
P, Qo/ D32, BLT32/MBLT64 and CBLT32/CBLT64 data transfer mode. Multicast commands
T (i'—\.: also supported.
S
=4 The boards are available both for standard and V430 VME crates; all versions support
, (o) live insertion, allowing the User to insert (or remove) the board into (or from) the crate
B without switching it off.
a A 16 ch. decoupling board (Mod. A992) is available for the Mod. V792 to avoid ground
© loops and signal reflections when long flat cable (110 Q) connections to the 50 Q2 inputs
P are used (one 32 ch. V792 requires two A992 boards).
BusY :\__/: (=]
= @ A 16 ch. flat cable to LEMO input adapter (Mod. A392) is also available for the
wio (@) Mod. V792 (one 32 ch. V792 requires two A392 boards).
(- N




Environment setup for CAEN DAQ system

QTPD DAQ 1.1.0 = cd ~/newWVMEDAQ/QTPD_DAQ-1.1.0
Jconfigure
make
sudo make install

—> if you face the error "aclocal-1.15: command not found" during make
=» restart 'autoreconf -f —i’

cd src/
sudo chown -R mryul194 config.txt/
sudo chgrp -R mryul94 config.txt/
[Configuration] emacs -nw config/config.txt (CONNECTION, QTP_Base_ Address, Iped, etc)

[RUN] ./QTPD_DAQ



Configuration of CAEN V792N QDC

conflg flle path: N/neWVM EDAquPD_DAQ-1 '1 'olsrclconflg/ Hif}gigriaf}?'jif}}fif?iif?i?rf?r?f&uHiHiHHiHHHHHHHHHHH
Fkk e e Ak ek A O L L b L E e T et

TDC and Peak sensing ADC)

ryul94@TrPCsun:~/newVMEDAQ/QTPD DAQ-1.1.0/src/config$ 1
y : V792, V792N, V862, V965, VI65A
: V775, V775N

: V785, V785N, V1785

B e ek ke e Tk Ak ok Tk ke Ak ok ok ke ok ok ke ok ok ok ok ke ok ok ok ok o ok ok

: : 8 14:35 config.txt
-rw-r--r-- 1 mryul94 mryul94 4.2K 2 8 14:35 config.txt V775N
-rw-r--r-- 1 mryul94 mryul94 4.2K 2 8 14:34 config.txt V792N
ryul94@TPCsim:~/newVMEDAQ/QTPD_DAQ-1.1.0/src/config$ Ji

3E o e o e e e e A e ok A e ok o e o ek Ak ok ERE SR SRR R R R Rt

# Connection type V1718 | V2718 | 718 | v4718 | A4818

# Examples:
V1718 => usbhV1718
c1V2718
usbv3718 | pciv3718
usbV4718 PID
c1v4718
ethv4718 ipaddress
> usbA4818 PID

----- FA KKK KA I A AKX A A A AXAA A I A AKX KA A A A XA AAd*

# V1290N TDC
#(TP_BASE_ADDRESS EEOODO00

-
[ td
—
-
-
-
-
-
——
-
=
-
-

# V1742 ADC (DRS)
#(TP_BASE_ADDRESS 32100000

B V792N ODC
QTP _BASE_ADDRESS CC110000

“:muuau
o

Steh
¢
2|C
o [od

RO
L)

# V775N TDC (PNF , s/n 585)
#(TP_BASE_ADDRESS 22220000

7
)

> /
LA

Integration capacitance = 100 pF
Backplane board QAC output = 1T mV/count
Q/count=CV = 100 pF * 1 mV/count = 100 fC/count



Configuration of pedestal current value (I;)

Integration capacitance = 100 pF In config.txt
QAC output = 1 mV/count » lped =100 QDC count
Q/count=CV = 100 pF * 1 mV/count = 100 fC/count = Qped = 100 count x 100 fC/count = 104 x fC= 10 pC

Qped = 10 pC
9 IP = Qped /TGATE = 10 pc / 100 ns = 0.1 mA = 100 UA

Pedestal run of New QDC (PID 22192)

— thD qCho — th1 qCh1
10000 £ Enlries 32226 20000 Enlries 32226
= Mean 108 Mezn 6B.76
25000 = Std Deav 0.5163 25000 Std Dav 0.561
E Underllow 0 Underliow 0
20000 E Ovarilow 1 20000 Owverflow 1
15000 é Integral 3 92%a4+04 15000 Intagral 3.2222+04
10000 ; 10000
5000 § 5000
0 — PSR T S T T T T TR ST TR TR S T N T TR T S R T SN T S R ST T T T T T N R O PR T N T T R U S T T T R T T I T S N R T TR TR T T T ST N T N T R
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
QbC ch QbG ch
qChO0 = 10.6 pC qCh1 = 6.876 pC

2 Ip gcho = qChO / Tgare = 10.6 pC / 160 ns = 66.25 uA
> |5 qcho /count = 66.25 uA/100 count = 6.625 nA/count

2 Ip qch1 = qCh1 / Tgape = 6.876 pC / 160 ns = 42.96 uA
> |5 qcni /count = 42.96 uA/100 count = 4.296 nA/count



Run DAQ for CAEN V792N QDC

exe file path:

=MFWXIrwWXr-x
~rw-rw-r--
~rw-rw-r--
=MFWXIrwWXr-x
=rwW=-rw-r--
~MWXIrwWXr-x
~rWXIrwWXr-x
“rWXIrwWXr-x
“rwW-rw-r--
~rWXr-xr-x

drwxr-xr-x .

~MWXr=-xXr-x
“MwW=rw-r--
~MWXr=-xXr-x
~MWXr=-xXr-x

mryul94@TPCsun:~/newVMEDAQ/QTPD DAQ

Readout Rate

[q] quit

~/newVMEDAQ/QTPD_DAQ-1.1.0/src/QTPD_DAQ*

mryul94
mryul94
mryul94
mryul94
mryul9q
mryul94
mryul94
mryul94
mryul94
mryul94
mryul94
mryul94q
mryul94q
mryul94
mryul94

[r] reset statistics

end: 1760833419
7omin Bsec

Running Time:

input: 1134

Trigger rate:

mryul94
mryul94
mryul94
mryul94
mryul94
mryul94
mryul94 24K
mryul94 24K
mryul94 114K
mryul94 7.3K
mryul94 4.0K
mryul94 24K
mryul94 §.1K
mryul94 16K
mryul94 6.8K

0.08 KB/s

14.354430 #/m
Saved histograms to output files

2016
15:31
15:31

2020
15:31

15:50
15:43
15:50
15:31
14:35
15:31
15:51
15:31
15:31

.fqrc$ [ |

Console.c*
Console.o
Makef1ile
Makef1ile. 1m*

hlqto txt
install-sh*

missing*

[s] save histograms [c] change plotting channel

Gnuplot window 0 = X
. e Q\ Q\ m\ /‘3.
Ch. 0 (Rate = 0.000KHz, counts = 1109)
16 T T T T T LR T
' Jdata/v792nQDC_histo.txt' ——
14 —
12 m
10 | -
§4]
S 8} s
S
6 |
4 |
2k _
. [
0 500 1000 1500 2000 2500 3000 3500 4000 4500

513.353, 17.0339

ADC channels



Histogram of V792N QDC

I 4 mryu194@TPCsim: ~/newVMEDAQ/QTPD_DAQ-1.1.0/src [+ mryu194@TPCsim: ~/newVMEDAQ/QTPD_DAQ-1.1.0/src

Acquired 476 events on channel @ Acquired 92 events on channel 2
rigger Rate = 5.00 Hz ic a = 6. Hz
Readout Rate = ©.39 KB/s e 55 KB/s

q] quit [r] reset statistics [s] save histograms [c] change plotting channel save histograms [c] chan plotting channel

Gnuplot window 0

Gnuplot window 0
Ch. 0 (Rate = 0.005KHz, counts = 476)
60 ; ; ; ; ; : : : Ch. 2 (Rate = 0.00TKHz, counts = 92)
"\histo.t' ——
18 T T T T T T T T
“Vhistotxt' ——
50 . 16 n
14 -
40 -
12 + -
£ g 10F 7
3 I 7 | =
Q 3
[=]
o 8| _
20 - .
6 - |
4 - -
10 1
2+ |
R R P A R . . ||||mﬂﬁ|u|w|\|| T Y . |
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500
ADC channels ADC channels
3063.85, 15.8844 4003.09. -1.62107




DAQ with two Scintillation detectors

1) FIFO

2) Discriminator

,____} - | 3 , ' 3) Coin. Logic Ur
e =il ; ; 4) Amplifier

| e T T Ria . - 5) Delay (or Cabl
} [ ———=rort 2 P AN : 6) Scope

!

Detector with HVPS Fast Electronics (NIM or VME) VME system



New code for V792N QDC

dag@daqg-ubuntu:~

total 5.0M

drwxrwxr-x 5 daq
-rw-rw-r-- 1 daq daq 4.3M

drwxrwxr-x 5 daq daq 4.0K
-rw-rw-r-- 1 daq daq 697K
drwxrwxr-x 3 daq daq 4.0K




New code for V792N QDC

daqg@daq-ubuntu

total 780K
~FWXI=Xr-Xx
drwxr-xr-x
- PWXIWXE =X
~IrW=-Iw-r--
“fWel ==l ==
-rW-r--r--
-rW-r--r--
W=l ==l ==
~rW-r--r--
~fW-F==r--
“W=l ==l ==
-rW-r--r--
-rW-r=--r--
-FWXE =X =X
~FWXI-Xr-Xx
~FWXI=XIr-X
-PWXE =X =X
drwxrwxr-x
~FWXI=Xr-X
-W=TW=F ==
~FWXI-Xr-x
~IrW=-IwW-r--
-PWXTWXIE =X
-rW-rw-r--
~FWXI =X -X
- PWXIWXE =X
- PWXIWXE =X
~FWXIWXI =X
-IWXIWXE =X
- FWXIWXE =X
~PWXIWXE -X
-FWXIWXE =X
- PWXIWXE =X
~IW-rw-r--
-PWXE =X =X
-FWXr-Xr-x

dag@dag-ubuntu: ~/spdak2024/daq_V792N

total 40K
-rW-F--C-~
-rW-r=--r--

N s

Ped ed e d et

L A S

PR

N

(e o S

S T =

e e

1

|

daq
daq
daq
daq
daq
daq
daq
dag
daq
daq
daq
daq
daq
daq
daq
daq
daq
daq
dag
daq
daq
daq
daq
daq
daq
daq
daq
daq
daq
daq
daq
daq
daq
dag
daq
daq

T
daq
daq
daq
daq
daq
daq
dag
daq
daq
daq
daq
GET
daq
daq
daq
daq
daq
daq
LT
daq
GET|
daq
daq
dag
daq
daq
dag
daq
daq
daq
daq
daq
dag
daq
daq

7.3K
4.0K
4.4K
15K
.6K
.6K
.6K
9K
.9K
.5K
.5K
.8K
.8K
24K
23K
7.0K
18K
104K
24K
8.6K
16K
21K
186
20K
6.8K
73K
26K
26K
24K
25K
25K
26K
26K
118K
42
pL

U|U'|U1U'|U1U'1b—*b—>—>

daq dag 5.0K
daq daq 4.9K

~/spdak2024/daq_V792N_QDC/src$ 1

1:19
119
:08

:05

:05 1n

1:03
105
:05

root -b -q 'convert_V792nDatalntoRoot.C(“filename”)’
oot -b -q 'convert_V792nDatalntoRoot.C(“rn69_evts1000000_v792n_List")'

rn9_evts1024 v792n_L1ist.root
rnﬁ evts1024 v792n_List.txt

root -b -q 'convert_V792nPlotFromRoot.C(“filename”)’
root -b -q 'convert_V792nPlotFromRoot.C(“rn69_evts1000000_v792n_List")'
rn9 E"t51ﬂ2ﬂ_u?92n_Li5t.h5t
24 w792n_List.hst_cl_qdcChO_7.png
- vw792n_List.hst_c2 qdcCh8 15.png

convert_PlotFromRoot.C.verO.3c01n4000_250psPerBin
convert_PlotFromRoot.C.verl.QDCcal
convert PlotFromRoot S ver2.Setngy

thto txt

stall-shx*

Makefile
Makef1le,am*

Makefile. in

Run = $./QTPD_DAQ config/config.txt

.ODC/srcs 1 conng/

16 20:44 1) configuration

6 12: 12



config/config.txt (origina

R e

Settings for the QTP (Analog QDC, TDC and Peak sensing ADC)

J# Supported Models

# Q = QDC : V792, V792N, V862, V965, VI65A
T DC : V775, V775N
P = Peak ADC : V785, V785N, V1785

R e

e ek ko ko ok oo ok ok sk ko ek ko ek ok ek

j# Connection type V1718 | V2718 | V3718 | V4718 | A4818

Examples:
V1718 usbV1718

New configuration

V3718 usbV3718 | pciv3718
V4718 usbV4718 PID

V4718 pciv4718

V4718 ethV4718 ipaddress
A4818 usbA4818 PID

e 30k 8 ke 38 k3K ok 3K ok ok 3k kK ok 3K o ok 3k K ok 3k ok ok 3k ok 3k ok 3k ok ke ok

ONNECTION ethV4718
J*CONNECTION usbV1718

Number of Trigger (unsigned int) - added by ryu
Number of Trigger should be 2°n (n=integer) and mininum 2°7=128

e NUMBER_OF_TRIGGER
“QTP_BASE_ADDRESS  EE000000 FNUNBER_OF_TRIGGER
#NUNBER_OF_TRIGGER 1024
# Vi742 ADC (DRS) NUNBER_OF_TRIGGER 2048
RO EE e A #NUNBER_OF_TRIGGER 4096
L+ V792N QDC new (PID22192) i _OF_ 65536
TP_BASE_ADDRESS ~ CC110000 ¥NUNBER_OF_TRIGGER 131072
#NUNBER_OF_TRIGGER 262144
#NUNBER_OF_TRIGGER 300000
UNUNBER_OF_TRIGGER 1048576
¥ V775N TDC (PNF-01 s/n 585) NUNBER_OF_TRIGGER 1000000
J#QTP_BASE_ADDRESS

¥ V792N QDC (old SN 6083)
#QTP_BASE_ADDRESS 10240000

IPED 100

¥ Low Le Discriminator for the ADC (values below LLD
¥ Syntax: QTP_LLD ch 11d
F channel (@ to 3 means all channels)

low level threshold in ADC channels [G‘to 4095, granularity = 16)

suppression (zero suppression means ADC_VALUE < QTP_LLD)

###ENABLE_SUPPRESSION 1
ENABLE_SUPPRESSION ©

# List of events (event number + ADC values of the unsuppressed channels) in text format
ENABLE_RAW_DATA_FILE # Raw data (board memory dump); 32 bit words in binary format.
ENABLE_HISTO_FILES ed, the channel histograms (spectra) are saved every second during the run.

histograms are also saved at the end of the run or when 's' 1is pressed during the run.



New code for V792N TDC

# Number of Trigger (unsigned int) - added by ryu
# Number of Trigger should be 2°n (n=integer) and mininum 2°7=128

#NUMBER_OF_TRIGGER
#NUNBER_OF_TRIGGER
#NUNBER_OF_TRIGGER
#NUNBER_OF_TRIGGER 2048
#NUNBER_OF_TRIGGER 4096
#NUNBER_OF_TRIGGER 65536
#NUNBER_OF_TRIGGER 131072
#NUNBER_OF_TRIGGER 262144
#NUNBER_OF_TRIGGER 300000

VNUNBER_OF:TRIGGER 1048576
NUNBER_OF_TRIGGER 1000000

~/spdak2024/daqg_V792N_TDC/src/data

rn9_evts1024_v792n_Histo_chO.txt
9 _evts1024 v792n_Histo ch10.txt
rn9_evts1024_v792n_Histo_ch11.txt
rn9_evts1024 v792n_Histo_ch12.txt

rn9_evts1024 v792n_Histo_chi13.txt
rn9_evts1024 v792n_Histo_ch14.txt
rn9_evts1024 v792n_Histo_ch15.txt
rm9_evts1024 v792n_Histo _chl.txt
rn9_evts1024 v792n_Histo_ch2.txt
rm9_evts1024 v792n_Histo_ch3.txt
9 _evts1024 v792n_Histo_ch4.txt
rn9_evts1024_v792n_Histo_ch5.txt
rn9_evts1024 _v792n_Histo_ch6.txt
rm9_evts1024 v792n_Histo_ch7.txt
rm9_evts1024_v792n_Histo_ch8.txt
rm9_evts1024 v792n_Histo_ch9.txt
rn9_evts1024 v792n_h1isto.txt
rm9_evts1024_vw792n_List.txt
rn9_evts1024 v792n_RawData.txt

Spectrum of each channel

List.txt: data without any comments



QDC Linearity Test




DAQ logic of QDC Linearity Test

Function Generator

Fan-In
Fan-Out DIsC.
Threshold
Zer.o &
Adj. Width QDC
GATE
- Cho crate
4 control :‘} DAQ PC
I Ch1 module
|I delay II Chz
Il delay II ChN
Time domain of signals for QDC
‘-E GATE
S
€ \/ Cho
\/ Ch1
\/ Ch2

ns/div 58



QDC Linearity Test

Time domain of signals for QDC calibration

GATE

input signal Cho
0.1 -1 pQ) VL

I

|

|

|

|

|

|

|

-d---------»

At, At

At, and At, depends on charge and shape of signal (ex, 10 ns or more).

Full Dynamic Range (FDR) = 1 pC with 12 bit

1pC
1024|bin
0.00097656|pC/bin
l(g%jt charge | it charge (pC/count) ?élg’éuggjn%harge
0.1 0.000976563 102.4
0.2 0.000976563 204.8
0.3 0.000976563 307.2
04 0.000976563 409.6
0.5 0.000976563 512
0.6 0.000976563 614.4
0.7 0.000976563 716.8
0.8 0.000976563 819.2
0.9 0.000976563 921.6
1 0.000976563 1024
Measured Charge (QDC count) vs input charge (pC)
1100
1000 Y=aX+b 0)
900 = 2= ADC bin / input charge o)
b = offset
800 O
700 O
600 o
500 o
400 O
300 O
200 O
100 O
0 59

0

0.1 02 03 04 05

06 07 08 09 1 11




Co-60 Test



Gamma Spectrum Measurement
by LYSO detector with Co-60



Co-60 Gamma spectra with Nal and HPGe

Plot from https://www.nuclear-power.com/nuclear-engineering/radiation-detection/gamma-spectroscopy/cobalt-60-spectrum/

5x10°
—— Nal (75 keV FWHW)

s — HPGe (2.35 keV FWHM)

x10° 1173 keV
- ﬂ/ 3 ke
.h
%’3"102“ )\\ ,\ 1332 keV
% |
S 2x10°- l H /
O
8 |

1x10°4 |

0 , |
Figure: Caption: Comparison of Nal(Tl) and HPGe spectra for cobalt-60. Source: Radioisotopes and
Radiation Methodology |, Il. Soo Hyun Byun, Lecture Notes. McMaster University, Canada

60 Co 60m l[:.itEFrn _ ..
2700 52722 ~ o
{\;fl Mey Bovsen 2.505 4+
4 2158 2+
S'ij‘:;\\
%~ |1.1732MeVy
e 1.332 2+
) 1.3325 MeV y
SSNi 0+
Energy resolution (o%)
_ FWHMyg, o FWHMp o _
OE Nal —mx 100% —mx 100% = 75 keV
a
FWHMypce FWHMypge
=———X100% = —z=—— %X 100% = 2.35 keV
B HPGe = oe > %= 1332 kev & €

< <Recommendation paper>>

Characterisation of Cerium-Doped Lanthanum Bromide scintillation detector
Etim Iniobong Prosper, et al,

Lat. Am. J. Phys. Educ. Vol. 6, No. 1, March 2012


https://www.nuclear-power.com/nuclear-engineering/radiation-detection/gamma-spectroscopy/cobalt-60-spectrum/

CH2 =
ONLY LOGI

Cursors

wavesurfer 30342 350 Mz Oseiltoscope 4

5 & © @

%)

[+ daq@daqg-ubuntu: ~/spdak2024/daq_V792N_QDC/src

Acquired 858850 events on channel @
Trigger Rate = 5.23 KHz
Readout Rate = 392.09 KB/s

[g] quit [r] reset statistics [s] save histograms [c] change plotting channel L | o Ve
Stop taking event (evt# = 1000000)Saved histograms to output files e N YN e e | :
. & I ’m







Gamma spectra of LYSO crystal and Co-60

LYSO crystal (Lu,SiO:.Ce): inorganic scintillator
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Gamma spectra of LYSO crystal and Co-60

root[] hist.Fit("gaus");
Self-trigger threshold: -60 mV (preamp gain 10) £(x) = pO*exp(-0.5%((x-pl)/p2)2)

p0: Constant
pl: mean of Gaussian distribution
p2: standard deviation of Gaussian distribution

qCh0 4G

10° = 1.17 MeV |
— o MY Entries 854015
a [ | Mean 9427
107 E- | 1 1z 243 &
— : - :(57) =td Dev -
— | Py Underflow 0
10 — i Overflow 1
— | Integral B8.54e+05
— I
- |
10 = |
= i ‘ ‘
— |
1 L Ve b | A T 1 I
0 500 1000 1500 2000 2500 3000 3500 4000

Q0 ch



Summary

“Welcome to jumping into the DAQ world”

SIPDAIK2024

DATA ACQUISITION (DAG)

4" School for Particle Detector and Applications at KNU
Jan. 17 ~ 19, 2024
The Center for High Energy Physics
Topics
1. DAQ with Fast Electronics
2. DAQ for Taking Scintillation Light with SiPM

3. From Analog to Digital DAQ Transition in Physics Applications
4. Introduction to radiotherapy techniques and current status of dosimetry detectors

% Lecturers
# Sung Hwan Ahn (SAMSUNG MEDICAL CENTER)
# Sangyeol Kim (NOTICE KOREA)
# Min Sang Ryu (CHEP at KNU) SEMDRSt oM
# Massimo Venaruzzo (CAEN)

Registration deadline: Jan. 2, 2023

http://spdak2024.knu.ac.kr

The Centerfor igh Energy Physics (CHEP)

Radiaton Seience Rescarch Insttute (RSRI)

Eucaton Research Center for Quantum Nature o Partiles and Matter (BKZ1),
Department of Physics a Kyungpook National Universty
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