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The PTSM will consist of a double-sided silicon strip detector (DSSD), an frontend ASIC Particle Microscope Front End PMFE, a readout controller ROC (FPGA) and external DAQ.

Frontend ASIC PMFE

The readout ASIC will be a revision of the analog GLAST99 GTFE, to include a switch to allow double-sided readout.  It only discriminates the hits, latches them and clocks 8 of them out onto 8 data lines. The calibration buses and the threshold are common to all PMFE. Calibration is a common bus 4 wide feeding all PMFE chips. Every 4th chip gets the same input.






PTSM
Shaping time
[s]

~0.2 



Peaking time 
[s]

<0.25



TOT LET Range [fC]

0.8 – 300 for both p and n

TOT saturation time [s]
<30



Fast OR output

None




# of TOT OR 


None



Polarity of signal

Both + and -, switchable





Noise
[e]


<1,000 (6cm SSD)



Threshold [e]


5,000





Threshold [fC]


0.8




RO Frequency [MHz]

>64
(goal 100)


TOT Bucket [fC]

300*70/33,000=0.7


Output



Serial LVDS





Power / channel [mW]
~1






# of channels/ASIC

64



# of channels/data line
8




Width of Channel [m]
88



Channel Mask


None


Calibration


external


RO Controller ROC
FPGA

We anticipate one ROC for 4 PMFE ASICs. The controller has to accept the fast OR trigger signals and make trigger decisions: for example only one chip hit, or coincidence on both sides etc. To allow to push the speed of the system, use >400MHz technology, and are targeting Virtex by Xilinx.






PTSM


Method


FPGA





Location


MCM 





Clock Frequency [MHz]

External

64 ->100


Internal

>400?



Function


Make Trigger

Determine hit channel address

Determine Start TOT, Stop TOT

Assemble event







Set Calibration DAC and bus

Set THR DAC







RESET

  





Per event send doublet of data out per hit 








Address, Start TOT, Stop TOT

PTSM ReadOut Architecture

 The FPGA has three functional modes: DATA, CONTROL and CALIBRATION. 

DATA

PMFE

Amplify and discriminate collected charge 
-> output is digital pulse of TOT length 

Latch continually all strips with 8MHz
-> Time stamp data frozen

Clock out continually data grouped into 8 channels with 64 MHz serially onto 8 data lines

ROC

Receive serial data on 8 data lines

->  Clock hits from one line into 8 channels

Generate fast trigger  (Mask)
-> 

Start TOT with rising edge







Determine N =Hit channels of event







(Send TRG to other FPGA s and CPU)

Increment TOT counter of hit channels




Stop TOT counter at first low count

->STOP TOT 

Send N, Start TOT, Stop TOT to I/O

->Finish data for one event.

Ready for next event

CONTROL

ROC

Propagate CLR

Set THR

CALIBRATION

ROC

Labview sets DAC value

ROC Selects MUX to one of 4 CAL lines

Send STROBE



Read data etc









































































































ROC:


FPGA





MCM











PMFE:


AMP/DIS  





DSSD





PTSM





DAQ





Cables






























































