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Overview

Charge amplifier response to overload
Parallel connection of low/high energy channels
Linearity
Additional circuitry -
e comparator to monitor Vin
« latch for connection of high-energy channel

Conclusion - dual range possible
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Amplifier circuit

« 10pF feedback
« Clamp transistor

e Low output drive (~300uA)
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Constant current input:
Full-scale TuA for 10us
0 to S5uA by TuA steps
Clamp disabled
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Pulse input:

Full-scale 2mA for 5ns

0 to T0mA by 2mA steps
Clamp disabled
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Pulse input:

Full-scale 2mA for 5ns
Coupling resistor On
0-200mA for 5ns

Clamp enabled
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Pulse input:

Full-scale 0.2mA for 50ns
Coupling resistor On
0-20mA for 50ns

Clamp enabled



High-energy channel

large output drive (20mA)
high-current follower

1nF feedback
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Dual energy configuration

Parallel amplifier channels, with blocking diode
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10pC input (200uA x 50ns)
Vout (low-energy channel)

Full scale (1V) on 10pF

Vout (high-energy channel)

No response

Vin

Fast recovery to 2V
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100pC input (2mA x 50ns)

Vout (low-energy channel)

Amplifier saturation

Vout (high-energy channel)
80mV on 1nF
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~0.25V steps
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Linearity plot: 200uA on 10pF
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Linearity of low-energy channel
e Vth=2.16V
« Comparator not active

« High-energy channel has no
effect on low-energy linearity

24



= valugVT" Aol " Be-063
2.1

Problem for Vth too low -

1.9

- . Vth = 2.08V

1.7 \\

£S5 « Comparator becomes
/ enabled for lin>120uA

 Vin reset to 2V, current
flows into high-energy

= ualueVTCA "y "Tin" 0,00 —ualugVTOYIR"Y "Tin" 2e-08)  ==valuetWTO"NMin") "Iin" 4e-05) = valuedVT("/Vin") "lin" Be-0G) Channel
—=valugVTC"NMin") "Iin" 8e-00) = nwalugVTCWWIR"Y "Tin" 0,0001) == valueWTC" ") "Iin" 0000123 valugtdT("AMin"y "Iin" 0,00014)

valugVTC" iR "Iin" 000006} = valug(VTC"Min") "Iin" 0,00018) == value(WT("Ain") "Tin" 0,0002)
2i

. » Threshold needs to be
Ho adjustable, as range of
H Vin will depend on

Z

A= xternal itan



Conclusions

« Dual energy range is achievable

« No reduction of linearity for low-energy channel
« Wide linear range for high-energy channel

 Adjustable threshold needed for connecting high-
energy channel

» Results strongly dependent on detector current
pulse shape
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