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NIM : Nuclear Instrumentation Module
CAMAC : Computer Automated Measurement and Control
VME : Versa Module Eurocard

TAC : Time to Amplitude Converter

SCA : Single Channel Analyzer

MCA : Multi Channel Analyzer

CFD : Constant Fraction Discriminator
FPGA : Field Programmable Gate Arrays
TDC : Time to Digital Converter

TTL : Transistor-Transistor Logic

ECL : Emitter Coupled Logic

LVDS : Low Voltage Differential Signaling
PSD : Pulse Shaping Discrimination

DPP : Digital Pulse Processing

PLL : Phase Locked Loop

DLL : Delay Locked Loop

DAC : Digital To Analog Converter
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* * Trigger Matching Disable
* * Matching Window Width 500 ns
* * Matching Window Offset -1 us
* * Extra Search Window 200 ns
* * Reject Margin 100 ns
* * Keep Token Set
* * Subtraction Trigger Time Disable
* * Global Offset 0
* * Channel Offset 0
* * Edge Detection Leading
* - Trailing/Leading Resolution 100 ps
- * Trailing/Leading Resolution 25 ps
* * TDC Header/Trailer Enable
* * Error Mark Enable
* * Error Bypass Disable
* * Error Type All Enabled
* * Dead Time Between Hits 5ns
* * TDC Readout FIFO Size 256
* * Max Number of Hits per Event No Limit
* * Channels All Enabled
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Le-1 Jsls slacls (F-Y) Joas

NAME ADDRESS Type Nbit Function
STATUS 0 read 16 Status register
VME_CTRL 1 read/write | 16 VME control register
FW_REV 2 read only | 16 Firmware revision
FW_DWNLD 3 read/write | 8 Firmware download
FL ENA 4 read/write | 1 Flash enable
IRQ STAT 5 read only 7 IRQ status
IN_ REG 8 read/write | 7 Front panel input register
OUT REG S 0A read/write | 11 Front panel output register set
IN MUX S 0B read/write | 12 Input multiplexer set
OUT MUX S 0C read/write | 15 Output multiplexer set
LED POL_S 0D read/write | 7 LED polarity set
OUT REG C 10 write only | 11 Front panel output register clear
IN. MUX C 11 write only | 12 Input multiplexer clear
OUT_MUX _C 12 write only | 15 Output multiplexer clear
LED POL C 13 writeonly | 7 LED polarity clear
PULSEA 0 16 read/write | 16 Period and width of pulser A
PULSEA 1 17 read/write | 10 # pulses and range of pulser A
PULSEB_0 19 read/write | 16 Period and width of pulser B
PULSEB 1 1A read/write | 10 # pulses and range of pulser B
SCALERO 1C read/write | 11 End Count Limit and Autores of scaler
SCALER1 1D read only | 10 Counter value of scaler
DISP_ADL 20 read only | 16 Display AD [15:0]
DISP_ADH 21 read only | 16 Display AD [31:16]
DISP DTL 22 read only | 16 Display DT [15:0]
DISP_DTH 23 read only | 16 Display DT [31:16]
DISP_PC1 24 read only | 12 Display control left bar
DISP_PC2 25 read only | 12 Display control right bar
LM _ADL 28 read/write | 16 Local monitor AD [15:0]
LM_ADH 29 read/write | 16 Local monitor AD [31:16]
LM C 2C read/write | 9 Local monitor controls
B ID 36 read 3 Status of the 2 rotary switches for the

board VME base address
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CAEN Digitizer V1721 Jg35le b g 1o podls g s3lnilel, Y-

« Digitizer soilubis slp 1y ab o,0l WL VME o 0 slo,ls 4 o,l5 LS Jlas! 5l
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# ======= = =================ssssssss=ss===s

#OPEN: open the digitizer

#options: USB 00Desktop/NIM digitizer through USB

# USB O BA VME digitizer through USB-V1718 (BA = BaseAddress of the VME board, 32 bit hex)
#PCIOOO Desktop/NIM/VME through CONET (optical link)

#PCI 0 0 BA VME digitizer through V2718 (BA = BaseAddress of the VME board, 32 bit hex)
OPEN USB 0 00000000

#OPEN PCIOO0O0

#OPEN PCI 0 0 32100000

HRECORD_LENGTH = number of samples in the acquisition window

#For 742 family the options available are only 1024, 520, 256 and 136

RECORD_LENGTH 512

#PULSE_POLARITY: input signal polarity.

#options: POSITIVE, NEGATIVE

PULSE_POLARITY POSITIVE

# —_ —_——————— e e e
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Users' AA360cDesktop’, THE OLD FILEs'WaveDump'bil

Wave Dump 3.8.2

Opening Configuration File WaveDumpConfig.txt
PULSE_POLARITY: Invalid Parameter

Can’t open the digitizer

Press a key to quit

Digitizer Jgjlo 4y )l s yiws pae (Y-Y) s

Users\AA360c\Desktop’WaveDum

Wave Dump 3.8.2

Opening Configuration File WaveDumpConfig.txt
Connected to CAEN Digitizer Model U1721

ROC FPGA Release is #4.81 — Build D411

AMC FPGA Release is 88.18 — Build D214

[s] start/stop the acquisition, [gl quit. [SPACE] help

aoliy bawgr Josbe gloliss (Y-V) U
To D30 3 (e 9 997y Dz 1) ool Gl 4y g9,h by 8T aaSs (0,88

(F-Y o) a8 oo (soiaSes BB jo )5 wlendass og

Wave Dump 3.8.2

Opening Configuration File WaveDumpConfig.txt
PULSE_POLARITY: Invalid Parameter
Connected to CAEN Digitizer Model U1721
ROC FPGA Release is #4.81 — Build D411
AMC FPGA Release is 98.18 — Build D214
[s] start/stop the acquisition, [gl quit, [SPACE] help
Starting channel @ DAC calibration...
tion started

at 2. (Trg Rate:
(Trg Rate:
(Trg Rate:
(Trg Rate:
(Trg Rate:
(Trg Rate:
(Trg Rate:
(Trg Rate:
(Trg Rate:
(Trg Rate:
(Trg Rate:
(Trg Rate:
(Trg Rate:
(Trg Rate:
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# = =========s========ssss====s=s=s=ssssss=ssssssssss=s

Determination of Rising Time with repect to 0.9*Height Rule

RiseTime =0;

Max_Value =0;

Max_Sample = 0;

Amplitude = stoi(Data[0]);

for (int m = 0; m < NrSamples; m++)

std::cout<< "\n' << '\t' <<"Event["<<Event_Counter<<"]."<< "Data[" << k << "] is: " << Datal[k] <<
endl;

if (stoi(Data[m]) >= Amplitude){

Amplitude = stoi(Data[m]);

} // if (stoi(Data[m]) >= Amplitude}

} // for (int m = 0; m < NrSamples; m++)

Max_Value = ((Amplitude)*0.9);

std::cout << '\n' << "\t' << "0.9 Max Value is Equal to : " << Max_Value << '\n';
for (int n = 0; n < NrSamples; n++){

if (Max_Value <= stoi(Data[n])){

RiseTime = Max_Value;

Max_Sample = n;

break;
} // if (Max_Value <= stoi(Data[n]))
} // for (int n = 0; n < NrSamples; n++)

RisingTime->Fill(RiseTime *2);
std::cout << "\n' << '\t' << "Max Sample Number and Rise Time are : " << Max_Sample << ", " <<
RiseTime * 2 << "ns, Respectively" << '\n';

H = = = = ===
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# —_ - —_———————— e — e, e —

#****************************************

#Readout Configuration File
#****************************************

#LINK (VME Master)

LINK V1718

#Base Address of the VME board
BASE_ADDRESS EE000000

H

o

#RAW DATA

H

o

RAW_DATA 1

H

o

#Channel for the time reference
H

o

TIME_REF O

H

o

#Enable/Disable Output File with event list
H

o

WRITE_EVENT_FILE 1
H = = ================================

Loy TDC lulis pac gosnlive o5 (glzl ooy i 42 L6 Lid o azsl asle
39 oSy VME o500 a4 Josle slacps Jol5 Jlas! wolliws 09 w9, 51wl Controller
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sools _x puS Lo Binary sleools « |, Hexadecimal slaosls lail asl Jlgws cpl Slo> 4o
) aisS oo lo Lo YV (JISK ools o (pl b esS Jod ¥V slaw jo gloosls a4 1) V8 sl
JB w> o Trigger Matching Mode cJl> 0 TDC 25,5 (sleosls .(auS oSS A-Y B V=Y Jolos

DAL S9=> g0

v" The Global Header
v" The Events
¢ TDC Header
s TDC Measurements
s TDC Errors
s TDC Trailer
v The Extended Trigger Time Tag

v" The Global Trailer
(V1YY elacan a5 ol ool pgo Jlsms ooz s o TV 0 olsie Yo 0 a5 LlacJis

S CTIPR LIS oald o LB (gousS s

01000 — Global Header

10000 — Global Trailer

00xxx — TDC Data (TDC Header, TDC Measuremenets, TDC Error, TDC Trailer)
10001 — Global Trigger Time Tag

i el TDC (o0l g5 (s00iiS crmess [YAYY] (glacee,

001 — TDC Header

000 — TDC Measurements
100 — TDC Error

011 — TDC Trailer
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S5 Sl Sos ol TDC j5 s0wl 84290 slallas gooisS aseiw a5 TDC Error ools (sl
Paes 25 p) sladle 1o jge Wz b

[0]: Hit lost in group O from read-out FIFO overflow.

[1]: Hit lost in group O from L1 buffer overflow

[2]: Hit error have been detected in group 0.

[3]: Hit lost in group 1 from read-out FIFO overflow.

[4]: Hit lost in group 1 from L1 buffer overflow

[5]: Hit error have been detected in group 1.

[6]: Hit data lost in group 2 from read-out FIFO overflow.
[7]: Hit lost in group 2 from L1 buffer overflow

[8]: Hit error have been detected in group 2.

[9]: Hit lost in group 3 from read-out FIFO overflow.
[10]: Hit lost in group 3 from L1 buffer overflow

[11]: Hit error have been detected in group 3.

[12]: Hits rejected because of programmed event size limit
[13]: Event lost (trigger FIFO overflow).

[14]: Internal fatal chip error has been detected.

DS oS (AT B (V-T) Jglaz @ aliass (ol 0 o0 sl
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TDC Global Header (\-¥) Jso>

31[30[29] 28|27 | 26252423 ]22[21]20]19]18]17[16[15]14[13]12]11[20]09]8]7]6][5]4][3]2]1]0
o[1]o0fo0]o0 EVENT COUNT [ GEO

TDC Header (Y-Y) Jgo>
31|30 20|28 2726|2524 23|22 21[20|19]18[17|16]15]14|13][12]11|10[0[8[7[6[5[4][3]2][1]0
ojojofo]1 TDC EVENT ID BUNCH ID

TDC Measurements (*-Y) Jsu>
31|30 20|28 |27] 2625|2423 |22 21[20|19]18[17|16]15]14|13][12]11|10[0[8[7[6[5[4][3]2][1]0
ojojofojo]o CHANNEL LEADING MEASUREMNT
TDC Measurements (f-¥) Jsu>

31|30 20|28 2726|2524 23|22 21[20|19]18[17|16]15]14|13][12]11|10[0[8[7[6[5[4][3][2][1]0
0ojojofo]o]|1 CHANNEL TRAILING MEASUREMNT

TDC Trailer (0-Y) Jgo=
3130|2928 27|26 |25 |24 23|22 |21 20]19]18]17]16|15|14]13]12][12]10]0]8]7]6]|5]4|3]2][1]0
0ojojof1]1 TDC EVENT ID WORD COUNT

TDC Error (#-Y) Jgo=
3130|2928 2726|2524 23|22 |21 20]19[18]17]16|15|14 13|12 [12]10]0]8]7]6]|5]4]3]2][1]0
ojoj1]o0]o0 TDC ERROR FLAGS

The Extended Trigger Time Tag (v-¥) Jso>

3130|2928 2726|2524 23|22 |21 20]19]18]17]16|15|14]13]12][11]10]0]8]7]6]|5]4]3]2][1]0
1lofofo]|1 EXTENDED TRIGGER TIME TAG
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The Global Trailer (A-¥) Jgo>

3130 |20 |28 |27 |26 |25 24|23 |22|21|20|19|18|17|16|15]1a|13]12]11]10]9|8|7]6]s5][a]3]2]1]0
1|10|0|0]oO STATUS WORD COUNT GEO
TDC Jgsle syloy 40 bogs po slrosls 5l golasxs (3-Y) Jgo=
TDC Measurement Identifer Channel Measurement .
Decimal Hex
31 (30| 20 | 28|27 |26 |25 24|23 |22 2120191817 161514131211 |10|a|l8|7]6]5]a]3]2]1]0
1loioi o ioloioioio|loioioio|loit1ioit1|0ioioio|1i0i0io0|1i0i1i1[1i1i1i0 320918 508BE
2|lo0ioi o iofloioioioloioioio|l1i1i0i1|o0ioioiof1io0oi1i0floi1ioi0|1i1i1;i1 854607 DOA4F
3{o0ioj o ;ofloiojoiofloiojoit|oit1ioi1|ojoioiol1ioi1io[l1it1i0i0fl0j1i0j0 1379012 150AC4
4]lo0oioioioloioioioloioioi1]|1i1i0i1|0ioioio|1io0i1i1[1i1i0i0[1i1i0iH1 1903565 1DOBCD
5{oioi o io|loioioiofloioioio|oioioio|loioit1io|loioioio[l1i1i0ioflo0ioi1io0 8386 20C2
6|l0oioi o ;oflojiojoiofloiojoiol1i0io0;o0|lojoit1ioloioi1ioloitioi1|oioi1io0 533074 82252
7lo0ioi o iofloioioiofloioioit1|oioioio|loioit1io|loioi1iol1i1i0i0[1i0i0i0 1057480 1022C8
8loioioiofloioioiofloioioit1|1i0ioioloioitioloioi1i1[1i1i0i1]|0ioioio0 1582032 1823D0
9loioioiofloioioiofloioioio|oit1ioi1|1i1i0i1|0ioi1io[l1i0i1i0[1i1i1:i1 381615 5D2AF
10loioi oioloioioio|loioioio|l1i1ioi1|[1i1i0i1]0oi1i0io|oi1i0i0|l0ioioio 906304 DD440
Mmloioi oioloioioio|loioioi1|oit1ioit1|1i1i0i1|]oi1i0io|1i0i1i1|0i1i1i0 1430710 15D4B6
12l0i0i 0o ioloioioio|loioioi1|[1i1i0i1[1i1i0i1|]0i1i0i1|1i0i1i1[1i1i1i0 1955262 1DD5BE
3loioi oioloioioio|loioioio|loioi1it1|oit1i1ioloioioit1]|oit1ioi1|[1i1i0i0 221532 3615C
14loioi oioloioioio|loiojoiofl1ioi1i1(oi1i1i0|loioitiol1i1i1i0[1i1i1i0 746222 B62EE
5loioi o ioloioioio|loioioi1|loioi1i1|o0it1i1io|loioitit1|oi1i1i0[l0i1i0i1 1270629 136365
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5388 el JUI a0 JUIS 0wl amlys sty g po JUIS a5 s (JUS 12 a5 bogs e sael oy

)-.’.L-" 9 &> Jblf O L)L°) WS u)gmq suLo) 6)'“5")“-"" o ol 00U f“"‘h“" Lgd..u)iu J.»L‘B

‘) TDC 6&00‘0 WS ujﬁmJ AL asas uL..l.o.c ;)9_».»‘5,0 ML?LQ Sl od; uL?L.u‘ )4)15 aS @L@JL}U

a3 oo 5l GB3l0 990

# = = = =======
if (ChFound[ChTref])
{
fprintf(fout, "Tref(Ch %d) = %d\n", ChTref, TimeAbs[ChTref]);
for (i=0; i<NUM_CHANNELS; i++){
if (ChFound]i]) && (i != ChTref)) {
timerel = TimeAbs[i] - TimeAbs[ChTref];
if (timerel >0) {
nstat[i]++;
mean(i] += (double)timerel;
stddev[i] += (double)(timerel*timerel);
if (Write2File)
fprintf(fout, "Ch %d = %d\n", i, timerel);
if ((timerel > 0) && ((timerel/HistoBinSize) < HistoNbin))
Histo[i][(timerel/HistoBinSize)]++;

}

# = = =======
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b0a15d6
1b0a1002
800001df
4000145f
80a2914
14fb1
95144
1151bc
1952¢3
18022006
90a2914
19022002
a0a2914
1a0a2002
b0a2914
1b0a2002

800001df
4000147f
80a3cbhc
496dd
c9870
1498e7
1c99ed
180a3006
90a3cbhc
19023002
a0a3c5¢c
1a0a3002
b0a3c5c
1b0a3002
800001df
4000149f
80a4fbb
7f6ae
ff842
17f8b9
1ffc0
18024006
90a4fbb
19024002
a0a4fbb
1a0a4002
b0a4fbb
1b0a4002
800001df
400014bf
80a52c4
2fefe
b0090
130108

1b020e
180a5006
90a52c4
190a5002
al0ab2c4
1a0a5002
b0a52c4
1b0a5002
800001df
400014df
80a65fe
638f3
e3a84
163afd
1e3c02
18026006
90a65fe
19026002
a0a65fe
1a0a6002
b0a65fe
1b0a6002
800001df
400014ff
80a7909
143ed
9457f
1145f7
1946fe
180a7006
90a7909
190a7002
a0a7909
1a0a7002

b0a7909
1b0a7002
800001df
4000151f
80a8cc7
50212
d03a5
15041e
1d0524
180a8006
90a8cc7
190a8002
a0a8cc7
1a0a8002
b0a8cc7
1b0a8002
800001df
4000153f
80a9fb9
7f48¢c
ffe1f
17696
1ff79d
18029006
90a9fb9
19029002
a0a9fb9
1a0a9002
b0a9fb9
1b0a9002
800001df
4000155f
80aa306
340d7

b4269
1342e0
1b43e7
18022006
90aa306
19022002
a0aa306
1a0aa002
b0aa306
1b0aa002
800001df
4000157f
80ab484
4bf63
cc0f5
14c16d
1cc275
180ab006
90ab484
190ab002
a0ab484
1a0ab002
b0ab484
1b0ab002
800001df
4000159f
80acf2b



[V] [online] https://www.canberra.com/
[¥] [online] https://www.ortec-online.com/
[¥] [online] http://www.crystals.saint-gobain.com/

[f] ORTEC®, Model 4006 Minibin and Power Supply Operating Manual, Printed in U.S.A.,
ORTEC Part No. 774830 Manual Revision B, 1202.

[6] ORTEC®, Model 4001 AModular System BinOperating and Service Manual, Printed in
U.S.A., ORTEC® Part No. 733740 Manual Revision D, 0704.

[#] Adapted from National Bureau of Standards Photo 74-08-4044.
[¥] Nicholas Tsoulfanidis, Sheldon Landsberger, (2015), “Measurement and Detection of

Radiation”,Forth Edition, CRC Press Taylor & Francis Group, Boca Raton London New
York.

[A] From Advanced Measurement Technology—ORTEC.

[4] Nowlin, C. H. and Blankenship, J. L., (1965), “Elimination of Undesirable Undershoot
in the Operation and Testing of Nuclear Pulse Amplifiers”, Rev. Sci. Instrum., 36:1830.

[)-] Fairstein, E. and Hahn, J., (1965), Nucleonics 23 7:56.

[Y1] Fairstein, E. and Hahn, J., (1965), Nucleonics 23 9:81.

[Yv] Fairstein, E. and Hahn, J., (1965), Nucleonics 23 11:50.

['v] Fairstein, E. and Hahn, J., (1966), Nucleonics 24 1:54.

[)£] Fairstein, E. and Hahn, J., (1966), Nucleonics 24 3:68.

[Vo] S. Cova and M. Bertolaccini, (1970), Nucl. Instrum. Meth., 77, 269.
[Y#] Wilkinson, D. H., (1950), Philos. Soc., 46:508.

[ v][online]https://www.maximintegrated.com/en/design/technicaldocuments/tutorials/2/28
3.html



[YA] MAX108 data sheet, Rev. 1, 5/99, Maxim Integrated Products.
[Ya] MAX108EVKIT data sheet, Rev. 0, 6/99, Maxim Integrated.

[v-] D. Johns & K. Martin, (1997), “Analog Integrated Circuit Design”, John Wiley & Sons
Inc..

[vy] E. Sanchez-Sinencio & A. G. Andreou, (1999), “Low-Voltage/Low-Power Integrated
Circuits and Systems, Low-Voltage Mixed-Signal Circuits”, IEEE Press Marketing.

[v¥] R. van de Plasche (1994), “Integrated Analog-to-Digital and Digital-to-Analog
Converters”, Kluwer Academic Publishers.

[vv] Willy M. C. Sansen, (2006), “‘Analog Design Essentials Springer”, Springer-Verlag New
York Inc., pp. 605.

[v£] Johns, David A. and Martin, Ken., (1997), “Analog Integrated Circuit Design”, Wiley,
pp. 456.

[va] Knoll, G. F., (2010), “Radiation Detection and Measurement”, 4th Edition, Wiley, New
York.

[v#] D. A. Gedcke and W. J. McDonald, (1967), Nucl. Instrum. Meth., 55, 377.
[vv] B. Leskovar and C. C. Lo, (1975), Nucl. Instrum. Meth., 123, 145,

[vA] J. D. McGervey et al., (1977), Nucl. Instrum. Meth., 143, 435.

[va] M. 0. Bedwell and T. J. Paulus, (1978), IEEE Trans. Nucl. Sci. NS-25, (1), 86.
[v-] K. Rytsola, (1982), Nucl. Instrum. Meth., 199, 491.

[v1] Westphal, G. P., J. Radioanal., (2008), Nucl. Chem., 275:677.

[vv] Hansen, K., Reckleben, C., Diehl, I., and Klar, H., (2008), Nucl. Instrum. Meth. Phys.
Res A, 589:250.

[vv] Zeisler, R., J. Radioanal., (2000), Nucl. Chem., 244:507.

[vf] Blaauw, M., J. Radioanal., (2003), Nucl. Chem., 257:457.

e



[vo] Pomme, S., J. Radioanal., (2003), Nucl. Chem., 257:463.

[v#] Cromaz, M., Riot, V., Fallon, J. P., Gros, S., Holmes, B., Lee, I. Y., Macchiavelli, A.O.,
Vu, C.,Yaver, H., and Zimmermann, S., (2008), Nucl. Instrum. Meth. Phys. Res A, 597:233.

[vv] McGrath, C. A. and Gehrke, R. J., J. Radioanal., (2008), Nucl. Chem., 276, 6609.

[vA] Chichester, D. L., Simpson, J. D., and Lemchak, M., J. Radioanal., (2007), Nucl.Chem.,
271, 629.

[va] Westphal, G. P., Grass, F., Lemmel, H., Sterba, J. P., and Bloch, Ch., J. Radioanal.,
(2007), Nucl. Chem., 271, 145.

[f-] Makarewicz, M. and Burns, K., J. Radioanal., (2000), Nucl. Chem., 244, 649.

[f1] [online] https://www.vita.com/page-1855175

[£¥] [online] https://www.caen.it/products/vme8200/

[tv] [online] https://www.caen.it/products/nv8020a/

[f€][online]http://www.wiener-d.com/sc/parts-accessories/backplanes/backplane-
vmevme64.html

[t6] [online] http://www.interfacebus.com/Design_VMEG64x_P1.html

[£5] Simon Monk, (2016), “Programming FPGAs: Getting Started with Verilog”, 1% Edition,
McGraw-Hill Education TAB.

[fv] Cem Unsalan, Bora Tar, (2017), “Digital System Design with FPGA: Implementation
Using Verilog and VHDL”, 1% Edition, McGraw-Hill Education.

[tA] Steve Kilts, (2007), “Advanced FPGA Design: Architecture, Implementation, and
Optimization”, 1% Edition, Wiley-IEEE Press.

[fa] CAEN Electronic Instrumentation, Digital Pulse Processing in Nuclear Physics,
WP2081, Rev. 3 - 26 August 2011.

[6-] CAEN Electronic Instrumentation, Technical Information Manual, MOD. V1721-
V1731, DIGITIZER MANUAL REV.22, 29 April 2013, NPO: 00103/05:V1721x.MUTx/22.

BB


https://www.vita.com/page-1855175
https://www.caen.it/products/vme8200/
https://www.caen.it/products/nv8020a/
http://www.wiener-d.com/sc/parts-accessories/backplanes/backplane-vmevme64.html
http://www.wiener-d.com/sc/parts-accessories/backplanes/backplane-vmevme64.html
http://www.interfacebus.com/Design_VME64x_P1.html

[6V] S. Veneziano, (1998), Nucl. Instrum. Meth., A409, 363.
[a¥] J. A. Harder, (1987), BNL, 39840.
[av] B. Turko, (1979), IEEE Trans. Nucl. Sci. NS-26, (1), 737.

[o¥] B. T. Turko, R. D. Macfarlane, and C. J. McNeal, (1983), Int. J. Mass. Spectrom. lon
Phys., 53, 353.

[66] G. Ranucci, (1995), Nucl. Instrum. Meth., A354, 389.

[o#] J. Christiansen, HPTDC High Performance Time to Digital Converter, Version 2.2,
March 2004, CERN/EP — MIC.

[ov] VITA 1.5-1999, DRAFT STANDARD FOR TRIAL USE, APPROVED BY THE VITA

STANDARDS ORGANIZATION for 2eSST (SOURCE SYNCHRONOUS TRANSFER),
Draft 2.1, Published: December 1, 1999.

[6A] Technical Information Manual, MOD. V1290 A/N VX1290 A/N, 32/16 CHANNEL

MULTIHIT TDCs, Manual Revision 16, November 29th, 2016, NPO:
00104/03:VV1X90.MUTXx/16.

[64] Technical Information Manual, V1190 A/B VX1190 A/B, MULTIHIT TDCs, Manual
Rev. 14, 29 November 2016, NPO: 00104/03:VV1X90.MUTx/14.

[#-] Technical Information Manual, MOD. V1718 VX1718 SERIES, VME - USB 2.0
BRIDGE MANUAL REV. 10, July 3rd, 2018, NPO:00106/03:VV1718.MUTx/10.

[#1] [online] https://upload.wikimedia.org/wikipedia/commons/9/97/DigitalDAQv2.pdf

[#¥] S.H. Byun, MEDPHYS4RA3, 4RB3, 6 R03, Radiation & Radioisotope Methodology |
& 1I.

[#¥] [online] https://root.cern.ch/

WY



Abstract

Nowadays, the VME standard electronics for digital pulse processing is known as the most
accurate and reliable systems in nuclear electronics. In this thesis, that has been done in
collaboration with iranian light source facility (ILSF), Digitizer modules (V1721 and V1731)
and TDC modules (V1190A-2eSST and V1290A-2eSST) of CAEN company with VME
Standards have been used. A data acquisition setup has installed for digital timing using TDC
and Digitizer modules. Recorded digital time has been resolved using an appropriate
programming and time resolution of TDC is compared with NIM standard timing through
TAC module.

Keywords : The VME standard electronics, Digitizer, TDC, Digital Time



Shahrood University Of Technology

Faculty of Physics and Nuclear Engineering

M.Sc. Thesis in Nuclear Physics

Digital Time Record and Acquisition in VME Standard TDCs

By : Ali Afrasiabi

Supervisors :
Dr. Moslem Sohani and Dr. Javad Rahighi

Advisor :
Dr. Hadi Behnamian

January 2020



