 Slow Shaper Peaking Times from GCFEv9 Test Report:

Slow shaper peaking times were measured in three ways.

a) Internal calibration.  Time-to-peak is the time between Calib going high and the buffered slow shaper signal peak.  Appropriate detector capacitance is on each input.

b) External pulser.  Pulser is set to 1 us rise time.  Time-to-peak is the time from the beginning of the pulser output rising to the buffered signal peak.  Appropriate detector capacitance is on each input.

c) External crystal.

For the internal calibration and external pulser, shaper output amplitudes of approximately 1 volt were used.  All measurements used a scope to visually determine the peak position.

Table 1.  LE and HE Slow Shaper Peaking Time Measurements for 7 chips. 

	
	Time-to-Peak, Internal Calibration.

1 Volt Shaper Peak.

LE Preamp Set 0.
	Time-to-Peak, External Pulser.
1 Volt Shaper Peak.
HE Preamp set 8 hex.

	
	LE 
	HE
	LE
	HE

	Chip 0
	5.16
	4.05
	5.115
	3.783

	Chip 1
	5.10
	4.07
	5.141
	3.78

	Chip 2
	5.10
	4.03
	5.14
	3.773

	Chip 3
	5.11
	4.035
	5.14
	3.78

	Chip 4
	5.13
	4.07
	5.15
	3.83

	Chip 5
	5.20
	4.057
	5.143
	3.84

	Chip 6
	5.20
	4.05
	5.143
	3.87


Table 2.  Low Energy Peaking Time vs. Preamp Gain Setting.  

	LE Preamp Gain Setting
	Chip 0 
Time to Peak

External Pulser
	Chip 1
Time to Peak

External Pulser
	Chip 0

Time to Peak
Internal Calib
	Chip 0

Time to Peak
Muon Signal

	0
	5.08 us
	5.04 us
	5.426 us
	5.938 us

	1
	4.82 us
	4.75 us
	5.026 us
	5.664 us

	2
	4.63 us
	4.57 us
	4.805 us
	5.467 us

	3
	4.55 us
	4.44 us
	4.665 us
	5.299 us

	4
	4.38 us
	4.39 us
	4.521 us
	5.114 us

	5
	4.37 us
	4.30 us
	4.460 us
	5.158 us

	6
	4.33 us
	4.30 us
	4.372 us
	5.143 us

	7
	4.26 us
	4.25 us
	4.350 us
	5.096 us


Table 3.  High Energy Peaking Time vs. Preamp Gain Setting.  

	HE Preamp Gain Setting
	Chip 0 
Time to Peak
External Pulser
	Chip 1
Time to Peak
External Pulser
	Chip 0
Time to Peak
Internal Calib
	Chip 0 
Time to Peak
Muon Signal

	0
	4.10 us
	4.13 us
	4.41 us
	5.528 to 5.552 us

	1
	3.91 us
	3.91 us
	4.185 us
	5.116 to 5.558 us

	2
	3.83 us
	3.82 us
	4.085 us
	(See scope 

	3
	3.82 us
	3.78 us
	4.084 us
	plots below)

	4
	3.77 us
	3.73 us
	4.056 us
	

	5
	3.77 us
	3.74 us
	4.009 us
	

	6
	3.79 us
	3.74 us
	4.009 us
	

	7
	3.79 us
	3.77 us
	4.009 us
	

	8
	3.84 us
	3.84 us
	4.110 us
	

	9
	3.80 us
	3.83 us
	4.110 us
	

	10
	3.79 us
	3.80 us
	4.072 us
	

	11
	3.77 us
	3.77 us
	4.070 us
	

	12
	3.77 us
	3.76 us
	4.027 us
	

	13
	3.77 us
	3.78 us
	4.027 us
	

	14
	3.79 us
	3.79 us
	4.027 us
	

	15
	3.81 us
	3.80 us
	4.027 us
	


Table 4.  LE and HE Peaking Time vs. Shaper Amplitude.

	Shaper Output Peak Amplitude
	Chip 0 LE Time-to-Peak, Preamp Gain 5
	Chip 0 HE Time-to-Peak, 
Preamp Gain 13

	50 mV
	4.32 us
	3.78 us

	200 mV
	4.32 us
	3.77 us

	500 mV
	4.32 us
	3.77 us

	1.0 V
	4.36 us
	3.80 us

	1.5 V
	4.36 us
	3.80 us

	2.0 V
	4.35 us
	3.78 us

	3.0 V
	4.36 us
	3.78 us


Figure 1.  Low Energy Shaper Peaking Time, Internal Calib.
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Figure 2.  High Energy Shaper Peaking Time, Internal Calib.
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Figure 3.  Low Energy Shaper Peaking Time,  External Pulser.
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Figure 4.  High Enery Shaper Peaking Time,  External Pulser.
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MEMO

From: 
Jim Ampe


Date:
May 12, 2003

Subject:

Measurements of  GCFEv9 LE Fast Trigger Minimum Level with EM CsI Crystal

Summary:  The version 9 GCFE fast trigger DACs minimum stetting is above the signal pedestal.  When running with muon signals, it was found that the minimum trigger level is above the muon peak for the engineering model CsI crystal logs.

Setup:

The GCFEv9 chip is operated on a testboard.  A simple muon telescope is setup using two CsI cubes with bonded diode and GSE amplifiers.   One CsI cube is placed below the center of the CsI log, and the other over the center.  An oscilloscope is used for coincidence detection and histogramming.









Measurements:

First, a quick muon spectrum is histogrammed using the GCFE Lex1 signal without triggering enabled.
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Example of signal without trigger.  100 mV LEx1 Peak.

3x3 CsI crystal 





Oscilloscope�Trigger when 4 channel pulse coincidence.




















Coincidence crystals





Figure � SEQ Figure \* ARABIC �5� GCFE gain measurement setup.
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Time To Peak.


5.14 us

















External Pulser Input





LE Slow Shaper Output to ADC.





Time To Peak.


3.87 us





External Pulser Input





HE Slow Shaper Output to ADC.





Time To Peak.


4.04 us





HE Slow Shaper Output to ADC.





Calib Pulse





Time To Peak.


5.16 us





LE Slow Shaper Output to ADC.





Calib Pulse























Trigger Indicator








Coincidence Signals








GCFEv9 Lex1 Output





Muon Peak 50 mV





Top and Bottom CsI cube Signals





GCFE Output with Peak Detect Computation





Histogram of Lex1 Peak Voltage





HEx1 Shaper Output





LEx1 Shaper Output
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