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 Present status and numbers of preamplifiers





	There are a variety of preamplifiers in use at the three sites ( ANU, Strasbourg and GANIL). All are of non commercial manufacture, using a preamplifier circuit developed at Oxford constructed on 14 pin single-in-line  PCB which simply plugs into a corresponding socket. Normally this enables rapid removal and replacement of defunct  PCBs. Each type has a different set of connectors and layout of  the configuration of preamplifiers within each module. A new circuit PCB has been developed at Paisley.





 


1.a      ANU types  There are  two types of preamps at ANU:-





 i) a set for the Silicon PSDs in the MEGHA modules which fit onto the rear of the MEGHA modules. These have 18 PCBs in each can, and there are three cans to a MEGHA module. The PCBs are NOT unpluggable, but are soldered in.  Input connections are via a multi-way feedthrough into the MEGHA module, output connectors are Conhex( SMC). Power (+/-12V) comes from a dedicated switched mode power supply in the MEGHA racks.





ii) the other are mounted in 19inch chassis cases in a rolling rack situated at the side of the MEGHA chamber and are used with the strip detector array inside MEGHA. Each chassis contains 8 channels onto which one can apply bias voltage ( these are  not used) plus another 32 channels which have a facility to plug in a series offset resistor for strip detectors. There are  11 chassis  enabling up to 11 strip detectors to be used. Input connectors are via  a 40-way amphenol connector leading to ribbon connectors, output connectors are BNC. Power +12V/6A, -12V/3A  is from a  linear power supply. There is a special connector for the strip bias suppy


	


1.b.  Strasbourg types





	There are two modules similar to the ANU chassis type at IRES Strasbourg. These have 8 channels with bias facility, plus 32 channels for a strip detector. Input connectors are LEMO, with BNC outputs. I have just finished converting another two modules from ribbon input to LEMO, giving us 4 modules ie. 160 channels in all ( or = 4 strip detectors). I have constructed a number of patch panels to adapt the BNC from the chamber to the LEMO inputs; the BNC outputs connect directly to the cables to the counting room. Power supply is the standard +12V/6A, -12V/3A linear PSU. There is no facility for a bias supply to a strip detector through the modules, so this has to be fed into the chamber, after filtering through eg. one of the 8 channels.


	Two modules have DC offset circuits which enable the preamps to drive the low impedance of the CAEN 16 channel amplifiers; the other two need new PCBs ( see later)











1.c. GANIL types





	A new compact modular design was evolved for GANIL which can be adapted to simple detectors needing bias, or can have both series offset resistors and/or grounding resistors inserted.  Each circuit has a set of sockets for plugging in resistor packs. The modules are NIM chassis based with 16 channels in each double width NIM module and we now have a complement of 16 modules ( 256 channels or 16 strip detectors) all built by Geoff Moores at Paisley. Six modules ( 96 channels) will fit in a standard NIM crate, and power consumption of  ~ 2.5A at +12V and ~1.3A at -12V is compatible with most low power crates.  All connectors are LEMO to achieve the packing density, so again, a number of patch panels are required to convert to and from LEMO to BNC. Access to the preamp PCBs is via side panels; the space is constricted but  just adequate. 





Development of a new preamplifier PCB





	 The need to drive the low input impedance ( 75ohms) of the CAEN 16 channel preamplifier has required an updated design for the Oxford preamp chip. I have been collaborating over the last two years with Geoff Moores and Alastair Ferguson at Paisley on a new design. Initial work by Alastair produced a new PCB used commercially available chips with  video driver output chips; however, it was found impossible to achieve the same risetime for both positive and negative swing of the output voltage. In the end we went back to the Oxford design and copied some ideas from the Cooknell preamps to include a DC offset/restorer circuit on the PCBs. This worked well, and initial tests showed that we could now reduce the size and consumption of the new chips using surface mount technology. The pre-production chips are capable of about 23keV resolution with 5 MeV alphas at room temperature for a small Si surface barrier detector and can hold this without drift for periods of weeks.


	The production of the new preamp chips has been a joint Paisley/Birmingham exercise. Bob Chapman ( Paisley) also has interests in the new chip for his research activity with Si detectors, so it was  decided to make a production run of 1000 chips. After some trials, it was decide to use a company near Glasgow for the production, and the purchase of all the components for a thousand chips was slowly carried out during the spring of year 2000, using up the money on the old grant . All components were finally located with the DC offset potentiometers and 51 ohm resistors being the last and most difficult. The DC pots. cost ~ 2 pound each, out of a total of about 13 pounds for each chip!  The  Charissa share of the production run will be 500 chips- sufficient to populate all 256 channels at GANIL, 80  channels at Strasbourg, and give us plenty of spares.


The production should be complete by the end of September 2000.


	 The new preamp chips are smaller than the older design, giving more space around the chips; I just hope they are as reliable! Once the DC offset has been set with the potentiometer , it should not wander much, unless  the power rails vary; in any case the output performance is not affected much by typical offsets of a few 10s of mV. The Oxford chips have  an offset of - 0.7 to  - 0.9V which draws  between 9 to 12mA into 75ohms, large compared with the  normal consumption of +22mA(+12V) and 10mA(-12V) - it is this drain that causes saturation of the output drivers.


