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Table 1 Requirements of the digitizer performance

Description

Requirement

Discriminator Threshold

1/6 p.e. (0.32 pC, -1 mV)

Charge linearity

<£1% (1 p.e. - 1,250 p.e., FQG)
<#£1% (1p.e. - 100 p.e., PMT)

Charge resolution

<0.19 pC (<19pC =10 p.e., 200ns, FQG)
<1.0% (> 19pC, 200ns, FG)

<0.19 pC (<19pC, 400ns, FG)

<1.0% (>19pC, 400ns, FG)

<40% (1 p.e. PMT)

Hit and charge caused by crosstalk

<1/1,000 @ 2,375 pC = 1,250 p.e.

Timing resolution

<300 ps (1.9 pC =1 p.e. with F.G.)
<200 ps > 9.5 pC=5p.e. with F.G.)
<1.5ns (1.9 pC =1 p.e. with PMT)

Threshold and gain stability against

repeating signal with a short time interval

Repeated 1.9 pC signal @ 2 MHz
Stable for 1.9 pC (1 p.e.) signal followed by
2,375 pC (1,250 p.e.) signal
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Requirements

Table 3: Summary of the requirements and the achieved performances of the QTC-based digitizer. The values in the parentheses for the charge resolution (C) are the size
of the input charge and the charge integration time. The values in the parenthesis for the crosstalk (E) are the charge for the neighboring channel and the equivalent number
of photons. The values in the parentheses for the timing resolution (H) are the size of the input charge and the equivalent number of photons.

Description Requirement
A Discriminator threshold level 1/6 p.e. (0.32 pC)
B  Charge linearity < +1% (1-1250 p.e.)

<0.19 pC (<19 pC, 200 ns)
<1.0% (>19 pC, 200 ns)
<0.19 pC (<19 pC, 400 ns)
<1.0% (>19 pC, 400 ns)

Input impedance of the circuit
should be adjustable within 47-53 Q

E  Hit and charge caused by crosstalk <1/1000 (2375 pC, 1250 p.e.)
F1  Maximum acceptable hit rate per channel >1 MHz per channel
F2  Channel deadtime < lus

Stable with 1.9 pC (1 p.e.) signal
at 0.5-2.0 MHz

77777777777777777777777777777777777 <300ps (19pC, 1 pe, FG) |
H  Timing resolution <200 ps (= 9.5 pC, 5 p.e., FG)
<1.5ns (1.9 pC, 1 p.e., PMT)

Stable for a 1.9 pC (1 p.e.) signal

Threshold and gain stability against following a 2375 pC (1250 p.e.) signal

~ repeating signals with a short time interval .
(C) and (H) are satisfied for

the smaller pulse described in (I1)

<0.4%/°C without correction (10-40°C)
<0.1%/°C with correction (10-40°C)

J2 Temperature dependence of the timing measurement <20 ps/°C (10-40°C, 1.9 pC-2,375 pC)




