Notes on new Charissa preamplifier  circuits and modules


by  G. Moores


University of Paisley


and 


N.M.Clarke 


University of Birmingham





	A new plug-in preamplifier cicrcuit  has been developed at Paisley, based on the design of the original Oxford preamplifier.  The new circuit is constructed as a 14-pin single-in-line plug in circuit which is pin-for-pin compatible with the existing Oxford devices. However, the new circuit is physically smaller, uses surface mount components, and contains some improvements. The first is a DC voltage offset potentiometer to set the quiescent output to 0V- essential for output into main amplifiers with low input impedance, where a DC offset causes large current drain and preamplifier saturation. The second is a ready-made surface mount pad for additional capacitors to alter the gain of the preamplifier circuit. The third improvement was to increase the width of the circuit tracks by a factor of 5; this improves heat removal from components to the ground plane and may allow the circuits to function in vacuum- however this has not been tested! Five hundred circuits were delivered to Birmingham, and all were tested as set out below.


	A new set of sixteen preamplifier modules has been constructed; each module contains 16 preamplifier  circuits laid out on two PCBs, with sockets for plug-in resistor packs which may be used to provide in-line series resistors for offsetting the signals from position sensitive detectors with resistive division, and /or for providing a DC path to earth  for detector current.   Six modules fit in a standard NIM crate, so that 256 channels can be accomodated in 3 NIM crates. The specifications are set out below.





NOTE: When  removing the chips please extract the PCB using the two extreme 	corners along top edge!





Preamplifier  tests 





1:	Quiescent  voltage/energy output set to zero using  pot. P1: No load


2: 	51W load connected and full output range tested


3:	Connected to CAEN amp:	FWHM and drift measured


The  FWHM  using a Silicon surface barrier detector averaged approx. 21keV  for the  Am241  peak, using a mixed alpha source. After ~ 15 minutes warm-up time no appreciable drift was observed- all channels were checked.  Overnight drift tests;  two randomly selected channels showed no measurable drift.





Preamplifier gain setting





The gain is set by C6, normally 4.7pF which for silicon gives 10mV/MeV.


In parallel with C6 is C15; the solder pads are normally empty and  this feature allows alternative gain adjustment. Take care when modifying, and consult an expert!


The decay time constant is set by R13: 25MW gives 125ms with 4.7pF, but obviously


will give a longer decay time with a larger feedback capacitor - this is normally no problem since the gain has been reduced.





Preamp module specifications





	Sensitivity:			10mV/MeV (silicon); output into 1kW


	FWHM:			20keV


	Dc supplies: 			+12v @ 350mA  ie.  22mA per chip


	 				-12v @ 180mA  ie. 11mA per chip


	Output impedance:		51W


	Maximum output voltage:	± 8V into 1kW load


					±4v into 51W load i.e. ± 800MeV  full scale





	Input charge polarity:		positive or negative


	Output voltage polarity:	inverse of input polarity





	Quiescent  dc voltage  output: 	trimmed to zero via pot. by user 


			


	Rise time (C=4.7pF )		20ns


	Decay time:			125ms


	Max bias voltage:		500v





	Connectors:


	Input, output, high voltage:	Lemo series00


	Test inputs:			Test 1 checks channels 1 to 8


					Test 2 checks channels 9 to 16


					Test input capacitance 4.7pF





	Feedback components:	4.7pF  in //  with 25MW


	Gain adjustment:		Pad C15 on pcb.


			


	Module type:			Double width NIM module





	NIM crate loading:		6 modules max.


					Quiescent current:  	2.1A @ +12V


								1.1A @ -12V











