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tatus of measurements — analog part
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Output ASIC (ADC)
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equivalent noise charge
vS. detector capacitance

i ENC vs. defector capaciance
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Output RMS Noise Voltage in ADC channel

ADC channel
RMS noise voltage vs. shaping time

3.5 T T T T T T T

] SR B PR PS ......................... O
: O

. . . . o .

25[ R S A AR
. .
I:I | | 1 | | | |

20 40 60 80 100 120 140 160 180
shaping time in ns

noise increase
with shaping time

low frequency noise



Mean Trigger (ns)

& Hh b b b O O
O N h O O ONDN

& Hh A b b OO
O N H O OONDN

time walk and |jitter

Trigger Time Walk

, Threshold above noise 0.16pC threshold
K o
o - o.
- .. - ®
- ° [ o
[ o ® - ® P
® o
2 T R R TI R R T 3 |
o 0.32pC threshold o 0.64pC threshold
a ® a ®e
° °
- ° -
®
j“‘.\.“‘l‘.wl.”y:H.IHHIHH\..‘.
0 0.5 1 1.5 2] 0.5 1 1.5 2
Injected Charge (pC) Injected Charge (pC)

Trigger Jitter (ns)

-t

Trigger Jitter

N W A~ O O

N W A O O

| Threshold above noise 0.16pC threshold
[ ® -
N [ ) i ..
o - ° °
[ [ ® ®
oy e
B 0.32pC threshold u 0.64pC threshold
[ o [ ] :,
- ®
Y o
[ i [ [ * o
ST S ANN SRS SR AN S ST AN S SUNAN S S SR A S ST SR RR U S N S SRR
0 0.5 1 1.5 2 0.5 1 1.5 2
Injected Charge (pC) Injected Charge (pC)



output ADC units

residual in percent ( % )

Wilkinson ADC testing

ADG output vs. different Input Charge
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pedestal value in ADC units

pedestal value in ADC units
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Pedestal ADC
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SiPM 753 SPIROC HG 100fF 50ns external hold
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thermal noise spectrum
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Trigger Efficiency (%)

S-Curve and thermal noise + MIP signal
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outlook

1. internal delay -> spectrum

2. TAC :resolution , input signal synchronization
3. power pulsing

4. multi-channel test






Single channel architecture
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current COIIP arator

+ class B output stage & 3 inverter
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SUMMARY

+ Analog channel designed for silicon photomultiplier

+ High S/N ratio (>10 for single pixel w.r.t. 80fC charge)

+ Narrow output o avoid pile up (20ns - 200ns)
Fast trigger information (2ns delay for input current triggering)
low power consumption: 6 mW

+ dynamic range : ~120pC



