Power issues

e Target power level stated in requirement i@g//mny
* This isaverageaver whole period of operation with ILC bunch timgin

* [t needs to be competitive with analogue preamplifier ASIC

o | asked Christophe de la Taille (the ASIC designboud this during the
CALICE meeting at DESY last month

* Quoted target for ASIC i$0mW/channeat continuous power

« Each channel corresponds to a 1x4siiicon diode pad

e Power cycling during train gives factor bd0reduction on average
e Total is thenlOQuW/channel = 10aW/cn¥ = 1uW/mnv L

« MAPS comparator is roughlyu® from 2.5V =2.5uW (?)
e For 50x5m? pixels, this is 400 pixels/min
« Equivalent talmW/mn# at continuous power; factor 1000 needed
« 10% crossings per train and a train every 100ni€issec/crossingverage
 For factor 1000 reduction, need comparator on idy 408 sec =10ns

« Smaller pixels (or more comparators per pixel) oedithis time accordingly
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Buffer overflows

 Original concept
* A number of memory locations per pixel, e.g.16 tmres
» Each pixel has separate counter for number ofilmesfilled

e Each time a hit above threshold is seen during,ttamestamp recorded and
pixel counter incrementedgeds counter logic for every pixel

 Buffer overflows if more than e.g. 16 hits in onair
 Probability of N hits ha®Poissordistribution

e Jamie’ssuggestion
 Have memory locations per pixel but no counter
» Subdivide train into, e.g. 16 subtrains with onealoan per subtrain
* Timestamp of any hit during train written into Idioa for that subtrain

* Single counter increments subtrain number globaked counter logic only
once

» Overflow occurs if more than one hit in any sulstrai
 Number of subtrain overflows hésmomialdistribution
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‘ Buffer overflows (cont)

* Depends omean number of hitger train
* Within ~10* bunch crossings per train and a noise rate of tti&n mean

number per train i6.1

 For target noise rate of 20then mean number per trairDif1
 Blue below is original, pink is new scheme
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* New scheme only fallslowly with number of locations
 Probability of overflow ~ mean*mean/2iN.... .
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‘ “Long” PCB design

e Baseline (and MAPS) design
needs-1.5mPCBs

* Roughly 30cm wide
» As thin as possible
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“Long” PCB design (cont)

e Length of ~1.5m problematic
* PCB stitching possible?

Glue ? Solder ?

.A

PCB type 1 PCB type 3
PCB type 2

* Thin PCB by embedding components?

e Puts even more incentive on wirebond-less
MAPS connections
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