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Charge sharing
  Digital values vs number of electrons
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• Data and fonction provided by Jérôme, W. Ren et al.
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W = Aconv(Qin − thres)c Vadc = Qin × depthadc /Vmax
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Simulations (iii)
 Inputs:
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• Maximum range (charge nb electrons) given by studied reactions 

• Fluctuations : using Fano factor (0.115) 

• ADC depth: 6-8-9-10 bits 

• Cluster shape (Gaussian) : 

- height given by previous slide 

- width extrapolate from M22. 

• Pitch: M28 

• 7 clusters per track required out of 8 sensors 

• G4 simulation: 16O+12C @200 MeV/u, 8mm thickness (~15 kevts fragmented) 
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Mean charge distribution: M22SX (i)
 Design
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•  128 x 256 pixels with 22 µm pixel pitch   

• 18 µm epitaxial layer, resist. > 1 k Ohm.cm  

Mimosa	22SX	design	(I)	
Specifica>ons	
§  Designed	by	PICSEL	+	µElec	–	IPHC,	Detector	-	Soleil	
§  Tower	Jazz	180	nm	CIS	
§  128	x	256	pixels	with	22	µm	pixel	pitch	(16	mm²	ac#ve)	
§  Two	versions	of	pixels	with	AC	coupled	collec>ng	diode	
§  Discriminator	with	2	thresholds	->	energy	window	
§  8	columns	with	analog	outputs	(characteriza#on)	
§  Submibed	in	30th	November	2015	on	two	substrates:	

•  18	µm	epitaxial	layer,	resist.	>	1	k	Ohm.cm	
•  Czochralski,	resist.	>	0.6	kOhm.cm	

•  Lab	tests	started	in	June	2016	
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Targeted	Performance	

§  X-Ray	Energy	Range					[few	hundreds	eV	–	5	keV]		

§  ENC	<	20	e-	rms	

§  Coun#ng	Dynamic:	from		1		to	104	(not	discussed)	ph/pix/s	

N49-3	2016,	maciej.kachel@iphc.cnrs.fr			
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Mean charge distribution: M22SX (ii)
 Proton @ 25 MeV: (M. Kachel)
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Cluster shape 

The cluster size has 
only a small 
dependence on the 
intensity 
 
At 1 pA, the average 
is 1.8 pixels / cluster 

Preliminary analysis MIMOSA-22-SX @ CYRCe    -     April 2017 8 
• Extrapolate value for 16O @ 200 MeV
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Mean charge distribution: 8 sensors (i)
 ADC depth: 7 bits
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• Disentangle clearly Z =1, 2  and guess Z = 3-8
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Mean charge distribution: 8 sensors (i)
 ADC depth: 8 bits
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• Disentangle clearly Z =1, 2  and guess Z = 3-8
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Mean charge distribution vs ToF (i)
 ADC depth: 7 bits vs ToF (external)
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•  Could help ?
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Mean charge distribution vs ToF (ii)
 ADC depth: 7 bits vs ToF (external)
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• Try to fit with the Bethe-Bloch formula (under progress)
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Conclusions
  Digitizer update: new parametrization of the Gaussian height 
• not depleted need 7bits ADC depth 
• when fully depleted need 8bits ADC depth or 7bits with help of a ToF 

➡ Find compromise between ADC depth and depletion. 
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