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V1718 Bridge



V1718 Bridge



Environment setup for CAEN DAQ system
OS: Ubuntu 20.04
source path: ~/newVMEDAQ/

CAEN USB driver 1.5.4  ➔ cd ~/newVMEDAQ/CAENUSBdrvB-1.5.4 

make 

sudo make install

sudo reboot (or sudo shutdown –r now)

➔ Once the DAQPC reboots, CAENUSBdrvB will be loaded automatically.



Get Firmware version of CAEN VME Bridge



CAEN VME Lib 3.4.0  ➔ cd ~/newVMEDAQ/CAENVMELib-v3.4.0/lib 

sudo install_x64  

cd ../sample

make

./CAENVMEDemo V1718 0

Environment setup for CAEN DAQ system

CAEN VME Library



V4718 Bridge



V4718 Bridge



Connection to V4718 Bridge via IP

Connection status of DAQ PC to V4718 Bridge (1.1)

covered for safety

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

Connection IP(192.168.1.254) into V4718 Bridge controller

V4718 USB driver  ➔ cd ~/newVMEDAQ/V4718-USB-Drv 

sudo install.sh

http://install.sh/


Update of V4718 and VME firmwares
Connection IP(192.168.1.254) into V4718 Bridge controller

HW

SW



RUN Demo program in V4718 SoC 

root

1) Enter the directory “cd CAENVMEDemo”

2) type “make”

3) run “./ CAENVMEDemo”
➔ if nothing is displayed on the screen, all is good.



Install “gnuplot” package by using apt-get 

1) sudo apt-get update
2) sudo apt-get install gnuplot
3) sudo apt-get install gnuplot-data
4) sudo apt-get install gnuplot-doc
5) sudo apt-get install gnuplot-mode
6) sudo apt-get install gnuplot-nox
7) sudo apt-get install gnuplot-x11
8) sudo apt-get install gnuplot-qt

gnuplot for real-time monitoring



V1290N TDC



V1290N TDC



Compile DAQ code

Run DAQ code with V1190Config.txt

ReadMe.txt: Compile and Run command



Output

ReadMe.txt: Makefile



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

### BASE_ADDRESS of VME module (TDC)
### check the address of the side panel of TDC
BASE_ADDRESS EE000000

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

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

### Enable Output File “V1190EventList.txt
WRITE_EVENT_FILE 1

V1190Config.txt: Connection VME Master



V1190Config.txt: Trigger Matching Window

### Trigger Matching Window (1 clock = 25 ns)
### offset -700 ns (-28 clocks)
### width 500 ns (20 clocks)
### reject margin 100 ns (default)
### extra search margin: 200 ns (default)
TRIGGER_WINDOW 20 -28



### Enable All Channel 
CHANNEL_MASK  FFFF
# ch0~7
CHANNEL_MASK  FF
# ch0~3
CHANNEL_MASK  F
# ch0~1
CHANNEL_MASK  3

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

V1190Config.txt: Channel Mask and Histogram

gnuplot

Channel selection



V1190Readout.c: main – read config.txt

It is not working properly.

Code running check point

Read file “config.txt “



V1190Readout.c: main – LINK V4718

Board type = cvETH_V4718
IP = 192.168.1.254 

# Initialization of CAEN VME 
# CAENVME_Init2 for V4718 Bridge

CAENVME_Init2(BType, ip, bdnum, &handle) != cvSuccess

CAENVMELib-v3.4.0/include/CAENVMEtypes.h:
cvSuccess =  0,           /* Operation completed successfully  */

V1190Readout.c
Int handle=-1;

BaseAddress is updated by config.txt



### Reset VME Board
WRITE_REGISTER 1014 0

### BLT Event Number
WRITE_REGISTER 1024 FF

### Trigger Matching Mode
###  or CONTINUOUS STORAGE MODE
WRITE_OPCODE 1 0000 

V1190Config.txt: Write Register (Default)

V1190WriteRegister is failed, it returns VMEerror = 1.

Trigger Matching

Reset & BLT Event Number



V1190Readout.c: main – Initialization of TDC



V1190Readout.c: main – Set Opcode

Enable channel for V1290N

BLT Event Number

Enable Trigger Matching Mode

Width and offset of Trigger Matching Window

Buffer size = 1024 x 1024

Initialization of all histogram variables

Open fout to write “V1190EventList.txt”



V1190Readout.c: main – Readout Loop and Write buff[]

Added by ryu

Default
But it is shown when the “space bar” is pushed.

Write buff[] to “Raw_Data.txt”



V1190Readout.c: main – Read rate & Trigger rate

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

Overflow (Ovf), Trigger Lost (TrgLost)

Number of trigger: TrgCnt



V1190Readout.c: main – Data Analysis I

DAQ is working properly

V1190EventList.txt



V1290N TDC
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DAQ setup for V1290N TDC via V4718 Bridge

Oscilloscope

NIM system
(HV, FIFO, DISC, Coin)

VME system
- V4718 Bridge
- V1290N TDC

DAQ PC

Shielding box Two Scintillation detectors inside Shielding box

detection 
area

Delay 
(~200 ns)



DAQ setup with V1290N TDC

top Sc.

bot Sc.
FIFO DISC

Coin.
Unit

TDC
V1290N

COM. 
STOP

ch0

ch1

Bridge
V4718

VME bus

DAQ PC 
(win10)

Ethernet

thr: -20 mV
w: 50 ns

Delay 
(~246 ns)

ch1 (raw signal)

ch2 (raw singal)

ch3 (top Sc, NIM)

ch4 (2 Coin., COM. STOP)

ch1 (20 mV/div)
ch2 (20 mV/div)
ch3 (500 mV/div)
ch4 (500 mV/div)

100 ns/div

200 ns

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

Time reference



DAQ setup for V1290N TDC

trigger

V1290N TDCV4718 Bridge

Ch0-1

FIFO DISC

2 coin. Logic unit

Delay HVPS



Running DAQ program without/with trigger

no trigger

with trigger



Gnuplot (“P”) and plotdata.txt (“h”)

Running DAQ with trigger (plotdata.txt)

mean (m)  stddev (s)



V1190EventList.txt

# 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

1) configuration

2) Compilation (make)

3) Run ➔ $./V1290Readout V1290Config.txt

4) Run ➔ $./conver.sh

root -b -q 'convert_V1290nDataIntoRoot.C(rn, evts)'
root -b -q 'convert_V1290nDataIntoRoot.C(52, 1024)'

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

Output:
Input:

Output



V1190Config.txt (original form)



New code for V1290N TDC
~/spdak2024/daq_V1290N_TDC/src/data

Spectrum of each channel

DataAll: only data
EventListAll: data with comments



TDC Linearity Test



39

DAQ logic of TDC Linearity Test
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T_full = 100 ns with 10 bit (1024) data set

100ns

1024bin

0.09765625 ns/bin

delay (ns) unit time (ns/bin)
Measured Time 
(TDC bin)

10 0.09765625 102.4

20 0.09765625 204.8

30 0.09765625 307.2

40 0.09765625 409.6

50 0.09765625 512

60 0.09765625 614.4

70 0.09765625 716.8

80 0.09765625 819.2

90 0.09765625 921.6

100 0.09765625 1024

TDC Linearity Test for Calibration

delay = 60 ns

Trigger

Channel on TDC

COMMON STOP MODE
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Measured Time (TDC bin) vs Delay time (ns)

Y = a X + b
a = TDC bin / delayed time
b = offset

TDC Linearity 
= measured Time (ns) / delayed Time (ns)

TDC 
Linearity 

delayed Time (ns)

1
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TDC Linearity Test
tCh0: time ref default delay 22 ns

rn delay (tCh1 – tCh0), ns
delay (tCh1 – tCh0), n

s
measured time difference (tCh1 – tCh0), TDC ch

mTD = measured time difference (tCh1 – tCh0), 

ns
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!

y = -0.0005x + 1.0963

R² = 0.9039
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linearity (mTD/delay)

선형 (linearity (mTD/delay))

linearity =-0.0005*25 ps=-0.0125 ps/ns



2 Coin. Test
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Time measurement of triple scintillation detectors

Logic 
Unit

Coincidence level 
& 

Width

AND

Sc0

Sc1

Sc2

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

DISC.

Threshold 
& 

Width

μ±

DAQ PC

TDC

COMMON Stop

Ch0

Ch1

Ch2 
…
ChN

crate 
control 
module

ns/div

m
V
/d

iv

COMMON STOP mode

COMMON STOP

Ch0 (tCh0, Time reference)

Ch1

Ch2

Δt = ~10 ns

Ch0 (tCh0, Time reference)

Δt10 = tCh1-tCh0 = 435.8 x 25ps = 10.90 ns

Δt20 = tCh2-tCh0 = 459.2 x 25ps = 11.48 ns

Detection efficiency

𝜀 =
Number of Count (Sc1)

Number of Coincidence (Sc0&Sc2)



Time resolution (𝜎𝑡1 and 𝜎𝑡0)
𝜎∆𝑡10 = 81.83 𝑐𝑜𝑢𝑛𝑡 × 25𝑝𝑠/𝑐𝑜𝑢𝑛𝑡 = 2.046 𝑛𝑠
𝜎∆𝑡10
2 = 𝜎𝑡1

2 + 𝜎𝑡0
2

If 𝜎𝑡1
2 ≅ 𝜎𝑡0

2

𝜎𝑡1 = 𝜎𝑡0 =
𝜎∆𝑡10
2

2
=

2.046𝑛𝑠

2
= 0.7152𝑛𝑠 = 715.2 𝑝𝑠
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Ch0 (tCh0, Time reference)

Δt10 = tCh1-tCh0 = 435.8 x 25ps = 10.90 ns

Δt20 = tCh2-tCh0 = 459.2 x 25ps = 11.48 ns

Time resolution between (Sc0 & Sc1) and (Sc0 & Sc2)

Fit the Δt10 and Δt20 with the Gauss formula

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

f(x) = p0*exp(-0.5*((x-p1)/p2)^2)
p0: Constant

p1: mean of Gaussian distribution

p2: standard deviation of Gaussian distribution

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



V792N QDC



V792N QDC



Environment setup for CAEN DAQ system

QTPD DAQ 1.1.0 ➔ cd ~/newVMEDAQ/QTPD_DAQ-1.1.0 

./configure 

make 

sudo make install 

cd src/ 

sudo chown -R mryu194 config.txt/ 

sudo chgrp -R mryu194 config.txt/ 

[Configuration] emacs -nw config/config.txt (CONNECTION, QTP_Base_Address, Iped, etc) 

[RUN] ./QTPD_DAQ

→ if you face the error "aclocal-1.15: command not found" during make

➔ restart 'autoreconf -f –i’



Configuration of CAEN V792N QDC

config file path: ~/newVMEDAQ/QTPD_DAQ-1.1.0/src/config/

Backplane board

QTP_BASE_ADDRESS  10240000

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

Unit: QDC count



Configuration of pedestal current value (IP)
Integration capacitance = 100 pF
QAC output = 1 mV/count
Q/count=CV = 100 pF * 1 mV/count = 100 fC/count

In config.txt
Iped =100 QDC count
➔ Qped = 100 count x 100 fC/count = 104 x fC= 10 pC

Qped = 10 pC
➔ IP = Qped / TGATE = 10 pC / 100 ns = 0.1 mA = 100 uA

qCh0 = 10.6 pC
➔ IP_qCh0 = qCh0 / TGATE = 10.6 pC / 160 ns = 66.25 uA
➔ IP_qCh0 /count = 66.25 uA/100 count = 6.625 nA/count

Pedestal run of New QDC (PID 22192)

qCh1 = 6.876 pC
➔ IP_qCh1 = qCh1 / TGATE = 6.876 pC / 160 ns = 42.96 uA
➔ IP_qCh1 /count = 42.96 uA/100 count = 4.296 nA/count



Run DAQ for CAEN V792N QDC
exe file path: ~/newVMEDAQ/QTPD_DAQ-1.1.0/src/QTPD_DAQ*



Histogram of V792N QDC



DAQ with two Scintillation detectors

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

1) FIFO
2) Discriminator
3) Coin. Logic Unit
4) Amplifier
5) Delay (or Cable)
6) Scope



New code for V792N QDC



New code for V792N QDC

1) configuration

2) Compilation (make)

3) Run ➔ $./QTPD_DAQ config/config.txt

4) Run ➔ $./conver.sh

root -b -q 'convert_V792nDataIntoRoot.C(“filename”)'
root -b -q 'convert_V792nDataIntoRoot.C(“rn69_evts1000000_v792n_List”)'

root -b -q 'convert_V792nPlotFromRoot.C(“filename”)’
root -b -q 'convert_V792nPlotFromRoot.C(“rn69_evts1000000_v792n_List”)'



config/config.txt (original)

New configuration



New code for V792N TDC

~/spdak2024/daq_V792N_TDC/src/data

Spectrum of each channel

List.txt: data without any comments



QDC Linearity Test
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DAQ logic of QDC Linearity Test

Function Generator
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Time domain of signals for QDC
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QDC Linearity Test
Full Dynamic Range (FDR) = 1 pC with 12 bit

1pC

1024bin

0.00097656pC/bin

Input charge
(pC)

unit charge (pC/count)
Measured Charge 
(QDC count)

0.1 0.000976563 102.4

0.2 0.000976563 204.8

0.3 0.000976563 307.2

0.4 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

GATE

Ch0

Time domain of signals for QDC calibration

input signal 
(0.1 – 1 pC)

Δt1 and Δt2 depends on charge and shape of signal (ex, 10 ns or more).

Δt1 Δt2
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Measured Charge (QDC count) vs input charge (pC)

Y = a X + b
a = ADC bin / input charge
b = offset



Co-60 Test



Gamma Spectrum Measurement 
by LYSO detector with Co-60



Co-60 Gamma spectra with NaI and HPGe

<<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

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

Energy resolution (𝜎𝐸)

𝜎𝐸_𝑁𝑎𝐼 =
𝐹𝑊𝐻𝑀𝑁𝑎𝐼

< 𝜇𝑁𝑎𝐼 >
× 100% =

𝐹𝑊𝐻𝑀𝑁𝑎𝐼

1173 𝑘𝑒𝑉
× 100% = 75 𝑘𝑒𝑉

𝜎𝐸_𝐻𝑃𝐺𝑒 =
𝐹𝑊𝐻𝑀𝐻𝑃𝐺𝑒

< 𝜇𝐻𝑃𝐺𝑒 >
× 100% =

𝐹𝑊𝐻𝑀𝐻𝑃𝐺𝑒

1332 𝑘𝑒𝑉
× 100% = 2.35 𝑘𝑒𝑉

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


DAQ with LYSO detector

5” PMT

LYSO

Co-60

Run DAQ

Self-trigger

Delayed analog signal

5” PMT



Co-60

5” PMT

DAQ logic



Gamma spectra of LYSO crystal and Co-60

Self-trigger threshold: -20 mV (preamp gain 10)

LYSO crystal (Lu2SiO5:Ce): inorganic scintillator 

LYSO 
597 keV

1.17 MeV

1.33 MeV
2.50 MeV



Gamma spectra of LYSO crystal and Co-60

Self-trigger threshold: -60 mV (preamp gain 10)

1.17 MeV
1.33 MeV

2.50 MeV

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

f(x) = p0*exp(-0.5*((x-p1)/p2)^2)

p0: Constant

p1: mean of Gaussian distribution

p2: standard deviation of Gaussian distribution
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Summary

“Welcome to jumping into the DAQ world”


