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% To improve the detection sensitivity

‘ C, = 2 -
! Vint,max

The maximum of detectable =C,
Input charge becomes smaller I

Trade-off between the Detection Sensitivity
and Input Charge Range
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TOKYD TEECH
 If the input charge is large (CSA output Vint > VRC)
) the folding CSA works in folding phase

Part of the charge on Cf flows out through Cdis, and the CSA output
drops below VRe I:> Integration phase I:> folding phase == ---

* These operation repeat depending on the amount of input charge
Keeps the amplifier out of risk of saturation !!

A.Nagashio, Tokyo Tech.
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TOKyO TIECH
According to the law of conversation of charge at X point, the sum of

the charge is equal before and after the folding operation

Vintres IS the residual
voltage of Vint

_Vinth + VrCais = _Vint,reSCf

After N times of discharge operation

_Vinth + N - VeCyis = _Vint,rescf

Count Count Count Count Count
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G P el

Coun.}—o

Folding

A.Nagashio, Tokyo Tech.
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The signal pulse width tpulse

TOT : count

tpuise = TOT - T T : clock period

The input current using tpulse
Q;

tpulse

Iin

The charge error is rewritten using tpulse

. NCdiS Cclin NCdis Cc Qi

err — —

Cfgml B Cfgmltpulse

Charge error can be calculated !!!

A.Nagashio, Tokyo Tech.
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EiRiR

INYRAAEFR[A]  FoldingRiIE2Z£[fC] Folding#% 8 2([fC] ERZE[fC) SREHMERHE[C]
1.00E-09 4.560317 4.50165 -0.058667 0.058667
5.00E-09 8.86E-01 8.26E-01 -0.06 0.06
1.00E-08 4.41E-01 3.82E-01 -0.059 0.059
5.00E-08 8.98E-02 3.21E-02 -0.0577 0.0577
1.00E-07 4.80E-02 -1.12E-02 -0.0592 0.0592
5.00E-07 1.34E-02 -4.58E-02 -0.0592 0.0592
1.00E-06 6.68E-03 -4.99E-02 -0.05658 0.05658

& B al oo JAZ

INYRAREF[A]  Folding@IERZ[fC] Folding#& 3R 2Z[fC] FRZE[fC) SR XHE[fC]
1.00E-09 4.5603 4.6117 0.0514 0.0514
5.00E-09 8.86E-01 9.56E-01 0.0701 0.0701
1.00E-08 4.41E-01 5.37E-01 0.0951 0.0951
5.00E-08 9.23E-02 3.83E-01 0.291 0.291
1.00E-07 5.01E-02 5.89E-01 0.5386 0.5386
5.00E-07 2.56E-02 2.53E+00 2.5048 2.5048
1.00E-06 3.34E-02 5.00E+00 4.964 4.964

A.Nagashio, Tokyo Tech.
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FALF3IyHLoP | 10fC~15pC| 1fC~3pC | 0.1fC~12fC
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[1]Fei Li et al., NIMPR 2011, pp.101-105
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