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NIM :

1. The standardized modular instrumentation system(nuclear instrument modules).

2. A committee sponsored by the U.S. Department of Energy and associated with the
U.S. National Institute of Standard and Technology. Its membership consist of
representative of the U.S. National Laboratories and of other major laboratories and
universities. The NIM Committee produced the NIM instrumentation specifications,
developed the FASTBUS system with the collaboration of the ESONE Committee,
and collaborated with ESONE in the maintenance and extension of CAMAC. It has
responsibility for the NIM and FASTBUS system and for the U.S. involvement with
CAMAC.

FASTBUS :

A standard high-speed modular data acquisition and control system developed by the NIM
Committee, with the collaboration of the ESONE Committee, and defined in ANSI/IEEE Std
960.

ESONE :

A multi-national committee representing European nuclear laboratories. It produced the
initial CAMAC specification and collaborated with the NIM Committee in the maintenance

and extension of CAMAC.

ANSI :

American National Standards Institute, Inc.

IEEE :

Institute of Electrical and Electronics Engineers, Inc.

CAMAC:



A standard modular instrumentation and digital system as defined in ANSI/IEEE Std 583

(often treated as an acronym for “Computer Automated Measurement and Control” ).
DOE. U.S Department of Energy :

(The former U.S. Atomic Energy Commission(AEC) has been integrated into the Department

of Energy.)

EURATOM :

European Atomic Energy Agency
IEC:

International Electrotechnical Commission
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0X3F A24 supervisory block transfer
0X3E A24 supervisory program access
0X3D A24 supervisory data access
0X3C A24 supervisory 64 bit block transfer
0X3B A24 non privileged block transfer
0X3A A24 non privileged program access
0X39 A24 non privileged user data access
0X38 A24 non privileged 64 bit block transfer
0XOF A32 supervisory block transfer
0XOE A32 supervisory program access
0X0D A32 supervisory data access
0X0C A32 supervisory 64 bit block transfer
0X0B A32 non privileged block transfer
0X0A A32 non privileged program access
0X09 A32 non privileged data access
0X08 A32 non privileged 64 bit block transfer
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MCST 0XO0E A32 supervisory block transfer
0X0D A32 supervisory 64 bit block transfer
0X0A A32 non privileged block transfer
0X09 A32 non privileged 64 bit block transfer

CBLT 0XO0F A32 supervisory block transfer
0X0C A32 supervisory 64 bit block transfer
0X0B A32 non privileged block transfer
0X08 A32 non privileged 64 bit block transfer
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Output Buffer * * * 0X00000X0FFC

Control Register * * 0X1000
Status Register 0X1002
Interrupt Level * 0X00A
Interrupt Vector * 0X00C
GEO Address * 0X00E
MCST Base Address * 0X1010
MCST/CBLT Ctrl * 0X1012
Module Reset 0X1014
Software Reset 0X1016
Software Event Reset 0X1018
Software Trigger 0X101A
Event Counter * * * 0X101C
Event Stored * * * 0X1020
Almost Full Level * * 0X1022
BLT Event Number * * 0X1024
Firmware Revision 0X1026
Testreg * * 0X1028

Out Prog Control * * 0X102C
Micro 0X102E

Micro Handshake 0X1030
Sel Flash * 0X1032
Flash 0X1034
Compensation SRAM % « 0X1036

Page

Event FIFO * * * 0X1038
Event FIFO Stored * * * 0X103C
Event FIFO Status 0X103E
Dummy 16 * * 0X1200
Dummy 32 * * 0X1204
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COM | OBJ | CODE | SYMBOLIC | OPERATION [ nW | nR | nbit [ PR
ACQUISITION MODE
0 | - | ooxx TRG_MATCH set trigger A
— matching
1 - 01xx CONT STOR continuous - - - ]
2 - | o2xx READ ACQ MOD read acquisition | ||
= — mode
3 - 03xx SET KEEP TOKEN set keep_token - - - s
4 - 04xx CLEAR _KEEP TOKEN clear keep token - - - ]
s | - | osxx LOAD_DEF_CONFIG load default A
- - configuration
6 | - | 06xx | SAVE USER CONFIG save User B
— - configuration
7 | - | 07xx | LOAD USER CONFIG load User -] s
— — configuration
8 | - | 08xx | AUTOLOAD USER CONFIG | Sctautoload User 1 |
- — configuration
set auto load
9 - 09xx | AUTOLOAD_ DEF _CONFIG default - - - -
configuration

A
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COM | OBJ | CODE SYMBOLIC OPERATION nW | nR [ nbit | PR
TRIGGER
10 - 10xx SET WIN WIDTH set window width 1 - 12 s
11 - 11xx SET WIN OFFS set window offset 1 - 12 S
12 | - | 12xx | SET_SW MARGIN | Setextrasearch i gy |
- - margin
13 - 13xx | SET_REJ MARGIN set reject margin 1 - 12 s
14 i l4xx EN SUB TRG enable. subtrqcuon of [ i i <
- — trigger time
15 | - | 15x« | Dis_suB TRG | disablesubtraction - i
- - of trigger time
16 | - | 16xx | READ TRG CONF read trigger s |49 | -
- - configuration
(V] Sloy cds 5 baolas ) oo Sl 4 bigs o sloas 1))=Y Jgon
COM | OBJ | CODE | SYMBOLIC | OPERATION | nW | nR [ nbit [ PR
TDC EDGE DETECTION & RESOLUTION
22 | - | 22xx | SET DETECTION enable paired meas. |y |5 |
leading/ trailing edge
23 | - | 23xx | READ DETECTION | Teadedgedetection - )y,
- configuration
25 | - | 25xx | SET TR LEAD LSB set LSB of 1] -] 2]s
- = - leading/trailing edge
26 | - | 26xx | SET PAIR RES set leading timeand |y 1|y |
— - width res. when pair
27 - 27xXX READ RES read resolution - 1 16 -
28 | - | 28xx | SET DEAD TiME | Sctchamneldeadtime |\ f 4 5 |
— - between hits
20 | - | 29xx | READ_DEAD TIME | fead channel deadtime |-} |
- - between hits
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COM | OBJ | CODE | SYMBOLIC | OPERATION | nW [ nR | nbit | PR
TDC READOUT
enable TDC header and
30 - | 30xx | EN_HEAD TRAILER TRAILER S
disable TDC header
31 - 31xx DIS HEAD TRAILER and TRAILER - - - S
read status TDC header
32 - 32xx | READ HEAD TRAILER and TRAILER - 1 1 -
33 | - | 33xx SET_EVENT SIZE set maximum number | ]
- — of hits per event
34 | - | 34xx | READ EVENT sizg | feddmaximumnumber | | 4o
— - of hits per event
35 - 35xx EN ERROR_MARK enable TDC error mark | - - - s
36 | - | 36xx | DIS ERROR MARK dlsabl‘inz?kc eor L s

[VF] e JUS g3l Jlsd 4y Loy o slaaS N ¥-Y Jou

COM | OBJ | CODE | SYMBOLIC | OPERATION | W [ nR | nbit | PR
CHANNEL ENABLE
40 nn | 40nn EN CHANNEL enable channel nn - - - C
41 nn | 4Ilnn DIS CHANNEL disable channel nn - - - C
42 - 42xx EN ALL CH enable all channels - - - C
43 - 43xx DIS ALL CH disable all channels - - - C
44 | - | 44xx | WRITE EN PATTERN | “riteenablepatternfor | o} 1551
— = channels
read enable pattern for
45 - 45xx READ EN PATTERN - 8 [128] -
- = channels
46 | - | 46xx | WRITE_EN PATTERN32 | Write32bitenable 1, 1 4 5 |
— - pattern for channels




[YY] ol olagass ay bgyye sloas ) F-Y Jsun

COM | OBJ | CODE SYMBOLIC OPERATION nW nR nbit PR
ADJUST
50 - 50xx SET GLOB OFFS set global offset 2 - 17 S
51 - 51xx | READ _GLOB_OFFS read global offset - 2 17 -
52 nn | 52nn | SET ADJUST CH set channel nn adjust 1 - 8 S
53 nn | 53nn | READ ADJUST CH | read channel nn adjust - 1 -
54 | - | s4xn | SET RC _ADJ SetRC adg;“ of TDC | - 12 | s
ss | - | ssxn | READ RC aDy | R€8dRC ag;““ of TDC | 1 12 ;
save RC adjust on
56 | - | 56xn | SAVE RC ADJ EEPROM - - - -
[Y¥]as iy a5 ate sloas :VO-Y Jous
COM | OBJ | CODE | SYMBOLIC | OPERATION | nW [ nR | nbit [ PR
MISCELLANEOUS
60 | On | 600n READ TDC_ID read programmed ID of |~} 5 | 35 |
- - TDC On
61 | - | 6lxx | READ MICRO REy | readfirmwarerevisionof | |y} g |
- - microcontroller
62 - 62xx RESET DLL PLL reset DLL and PLL - - - s/c
ADVANCED
70 | nn | 70nn | WRITE SETUP REG | “rtewordmnintothe ||} o |
- - scan path setup
71 | on | 7inn | READ SETUP REG | reddwordmmimtothe ol
- - scan path setup
72 - 72xx | UPDATE SETUP REG | load the scan path setup - - - S
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[Yy]ews 5 Phows 4 b e oS N P-Y oo

COM | OBJ | CODE SYMBOLIC OPERATION nW [ nR | nbit | PR
DEBUG AND TEST
. write 1 byte into the
Co - | COXX | Write EEPROM EEPROM 2 - 16 -
read 1 byte from the
Cl - | CIXX Read EEPROM EEPROM 1 1 8+8 -
o - | coxx Revision/Date read the ucggtroller firmware | 4 64 i
ucontroller fw revision/date
C3 - | C3XX Write Spare write a 16 bit spare variable 1 - 16 -
C4 - | C4XX Read Spare read a 16 bit spare variable - 1 16 -
C5 - | C5XX | Enable Test Mode enable TDC test mode 2 - 24 S
C6 - | C6XX | Disable Test Mode disable TDC test mode - - - S

IYY] el ons 03,51 OV=Y) Jgar ;3 VII90A Jsile slols ool

oy
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Base + Output Buffer | A24/A32 | D32 | Read Only
%0000+%0FFC
Base + %1000 Control Register A24/A32 | D16 | Read/Write
Base + %1002 Status Register A24/A32 | D16 | Read Only
Base + %100A Interrupt Level A24/A32 | D16 | Read/Write
Base + %100C Interrupt Vector A24/A32 | D16 | Read/Write
Base + %100E Ad dres(ii({)egis ter A24/A32 | D16 | Read/Write
Base + %1010 MCST Base Address | A24/A32 | D16 | Read/Write
Base + %1012 MCST Control A24/A32 | D16 | Read/Write
Base + %1014 Module Reset A24/A32 | D16 | Write Only
Base + %1016 Software Clear A24/A32 | D16 | Write Only
Base + %1018 Software Event Reset | A24/A32 | D16 | Write Only
Base + %101A Software Trigger A24/A32 | D16 | Write Only
Base + %101C Event Counter A24/A32 | D32 | Read Only
Base + %1020 Event Stored A24/A32 | D16 | Read Only
Base + %1022 Almost Full Level A24/A32 | D16 | Read/Write
Base + %1024 BLT Event Number | A24/A32 | D16 | Read/Write
Base + %1026 Firmware Revision | A24/A32 | D16 | Read Only
Base + %1028 Testreg A24/A32 | D32 | Read/Write
Base + %102C Output Prog Control | A24/A32 | D16 | Read/Write
Base + %102E Micro A24/A32 | D16 | Read/Write
Base + %1030 Micro Handshake A24/A32 | D16 | Read Only
Base + %1032 Select Flash A24/A32 | D16 | Read/Write
Base + %1034 Flash Memory A24/A32 | D16 | Read/Write
Base + %1036 Sram Page A24/A32 | D16 | Read/Write
Base + %1038 Event FIFO A24/A32 | D32 | Read Only
Base + %103C Event FIFO Stored A24/A32 | D16 | Read Only
Base + %103E Event FIFO Status A24/A32 | D16 | Read Only
Base + %1200 Dummy32 A24/A32 | D32 | Read/Write
Base + %1204 Dummy16 A24/A32 | D16 | Read/Write
”, 40535;;1@ Configuration ROM | A24/A32 | D16 | Read Only
Base + .
Compensation SRAM | A24/A32 | D16 | Read Only

%8000+%81FE
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TABLE 5.1

Average Energy Needed for
Production of One Electron-lon Pair

Gas Energy per Pair (eV)
H 363

He 423

A 264

Air 34

O, 329

CH, (ethane) 2438

CH, 27.3
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Abstract

MWPC detector used in various cases where low dead time, large active area, availability
of position an energy information simultaneousl are concerned. X ray diffraction
investigation, synchrotron radiation detection, high energy physics, crystallography, low
energy neutron imaging and nuclear medicine are some of MWPC detector applications. In
this thesis, time resolution of MWPC detector has been resolved using two nuclear
electronics, namely, NIM and VME standard electronics. VME standard electronics has lots
of advantageous comparing NIM standard electronics. In this thesis that has been done in
Institute for research in fundamental sciences (IPM), Iranian Light Source Facility (ILSF),
Controller module V1718, TDC module V1190A and Digitizer module V1721 of CAEN
Company with VME standard have been used. Moreover, to analyse Digitizer data, a code
has been written in C++ language.

Key words: Gas Detectors, position sensitive detectors, MWPC detector, VME standard
electronics, TDC
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