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Abstract: The NAND array consists of 100 nos. of neutron detectors and ancillary detectors. The

signals  from  these  detectors  are  processed  in  numerous  dual  channel  PSD  (Pulse  Shape

Discriminator) electronics module, further signal conversion and data processing are done in VME

based  data  acquistion  system.  The  data  collection  efficiency  depends  upon  the  useful  data

gathered. In order to improve the data collection efficiency, we have developed multiplicity logic

module and coeesponding master logic modules. All 100 detector “time” marking signals (CFD)

from individual PSD modules are used to generate “multiplicity logic” and “OR” logic signals as

shown in the block diagrams. Seven numbers of 16 channel “Multiplicity & OR logic” module and

a single “Master Multiplicity& OR” logic module are fabricated to use with NAND array.



Specifications : Multiplicity & OR logic module of NAND array

Form factor : single wdith NIM cabinet

Input DC supply : +6V / 0.1A, -6V / 1.5A

Connectors : LEMO_00 SERIES

Multiplicity Logic section

Number of channels : 16 (common with below)

Input level : Fast NIM logic (-16mA / 50 ohms) 

Width of output : CFD ( as input )_rear panel 

Inspection time : 300 nS (internally adjustable on PCB)

Output level : -2mA/channel_front panel (Σ), analog summing sunction

Indicator : LED (5mS) blink

OR Logic section

Number of channels : 16 (common with above)

Input level : Fast NIM logic (-16mA / 50 ohms)

Inspection time : 300 nS (internally adjustable on PCB)

Output level : Fast NIM logic (-16mA / 50 ohms)_front panel (OR)

Indicator : LED (5mS) blink



Fig.1.: Block diagrams of Multiplicity & OR logic module



Specifications : Master Multiplicity & OR logic module of NAND

Form factor : single wdith NIM cabinet

Input DC supply : +6V / 0.1A, -6V / 1.5A, +/-12V, 0.03A

Connectors : LEMO_00 SERIES

Master Multiplicity Logic section

Number of channels : 8  

Input level : Fast NIM logic (-16mA / 50 ohms) 

Width of output : 300 nS (adjustable on PCB)

Low Level Discriminator : select above >1,2,3,4 or continuous (on PCB)

-50mV / detector

Output level : Fast NIM logic (-16mA / 50 ohms) 

Monitor : Buffered (clamped) output

Indicator : LED (5mS) blink

Master OR Logic section

Number of channels : 8  

Input level : Fast NIM logic  

Output level : Fast NIM logic _ front panel (OR)

Indicator : LED (5mS) blink



Fig.2.: Block diagrams of Multiplicity Master module



Descriptions

The entire multiplicity and OR logic module for NAND array has been realised in a set of NIM

modules (8 nos. in total). 16 channel multiplicity modules accommodate more than 100 channels of

CFD signals from PSD modules, and a  dedicated module called Master multiplicity and OR logic

module is a decision making module to generate final “Multiplicty” signal, which can handle up to

8 numbers of multiplicity modules. The standard CFD signal (time maker) from individual PSD

channel is utilised for this purpose. 

In a Multiplicity & OR logic module, Individual CFD signal is buffered, level converted and made

available with original width at rear panel for further use. The buffered (MC100EL16) CFD signal

is  further  shaped  with  250ns  (+/-5%)  width  (monostable  multi-vibrator),  which  is  also  called

inspection time, utilised for both OR and multiplicity signal generation. All 16 monostable multi-

vibrators width can be adjusted with a single control available on PCB. The OR logic is simple and

straight forward. The ECL signals are OR-ed in multiple quad OR (MC10EL01) gates. The OR

output  is  made  available  through  ECL-Fast  NIM  converter  circuit.  The  Multiplicity  logic

essentially involves, analog summing of -2mA  (250ns duration) per channel at a common node

called SUM point. This point is made available through LEMO_00 connector (∑) on front panel.

When terminated across 50 ohms (characteristic impedance), multiplicity summing can be seen on

CRO.

The signals from indivual Multiplicity & OR module are processed further in  Master Multiplicity

& OR module. The OR signals is buffered and logic OR-ed with transistor differential pair. The

final OR-ed signal is available as Fast NIM signal on front panel along with LED blinker.

The  current  SUM  signal  from  each  module  is  further  summed  across  50ohms  (characteristic

impedance) to develop a suitable voltage signal. This signal is suitably attenuated and clamped for

further  processing in a  low level  discriminator  (ECL Comparator  MAX9691) to  generate  final

Multiplicity  signal.  Depending  upon  the  user  requirement,  the  low  level  discriminator  level

corresponding to number of signals accepted to generate Multiplicity can be jumper selected on

PCB. Typically  1/2/3/4  or  continuously  adjustable  on  PCB  can  be  selected  depends  upon

complexity of experiment. A level -100mV per detector is usually adopted for such application. The

comparator generated signal is further processed with a 250nS monostable multi-vibrator and made

available on the front panel along with LED blinker circuit.

The entire circuit is fabricated on a 4 layer PCB. State of the art, ultrafast 10EL, 100EL series

emitter coupled logic chips are used for processing the signal. Ultra wide band transistor (BFM

505,115)  circuits  are  used in  ECL-Fast  NIM conversion circuit  to  retain the bandwidth of  the

signal.



Fig:3 Simplified Logic diagram of Multiplicity & OR logic of NAND array



Fig.4.:  Reprentative circuit diagram of Multiplicity & OR logic







Fig.5.: Representative circuit diagram of “Multiplicity Master" logic








