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Analog linearity

160mV pulse 100pF high gain AMP
curns (x10~150)
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Pre AMP gain
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DAC (in EASIROC) linearity
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Threshold Curve
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Signal to Noise
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cross talk
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input bias voltage (LT3482)
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L T3482 S &l
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monitor ADC linearity

direct probe(mV) direct probe(V) direct probe(uA)

8of ¥2 / ndf 0.0004314 / 7 220| %2/ ndf 0.3679/6
%2 I ndf 25.73/4 : - s
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4000 R | po 0.003647 + 0.004948 180| PO 0.1627 + 0.1997
P -0. £1. i
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Omega

2222 spec. of EASIROC

LAL
SPIROCO
run GE_.:‘_:I_ O

Analogue core :
o Internal mnput 8-bit DAC (0-4.5V) for individual SiPM gain adjustment
o Individually addressable calibration injection capacitance
o Energy measurement : 14-bit dynamic range
= 2 tuneable gains followed by 2 adjustable shapers
* Analogue memory (Track & Hold cell) for low gain and high gain
= Common 10-bit DAC for threshold adjustment
* Variable shaping time: from 25 ns to 175 ns
= from 160 fC > 320 pC (ie. 1 pe = 2000 pe @ SiPM gain = 10°)
= pe/noise ratio : ~10 @ SiPM gain 10°
o Trigger output
" pe/noise ratio on trigger channel : ~ 25
» Fast shaper : ~15ns
» Trigger on 50 {C (1e. 1/3 pe @ S1PM gain = 10°)
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Pedestal dispersion

ADC count

o, 825
820
815 & &
= F Y
8101~ i 2 A
Fa X ol A " A
805 & A A
f— ‘ L[]
R s, gain = x18.75
800 A
795
= h10
790— Entries 10000
= Ch ' Mean 806.5
785 | | | | | RMS 1.842
] [ e L1 11 L1 1 1 L1 1 - 12 | ndf 9434/4
0 5 10 15 20 25 30 peak event 2142 +29.2
TTTE meani 806.5+0.0
1600 — | o1 1.872 + 0.023
20mV = 40count < Mean1 = 806.53 \ Mean2 = 805.53
= sigmal = 1.87 sigma2 = 1.87
1200 = ﬁ Mean2 - Mean1 = 0.00
1000 —
dispersion : ~8mV 800
600 —
SPEC Pl 1 OmV 400
200
o M'x 1 | L i LIJ i Lld | i 1 i | 1 1 1 | 1 1
780 800 820 840 860
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voltage(mV)

Prove Signal(in front of ADC) by oscilloscope
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A A1) ye |T3LKD

h3 h3
hd whed T
(e Entries 2000 c Entries 3000
Q [ Mean 820.5 v 0 :;asn 2218.;
LE o~ m ?’N:sndf Siisle rz 0 [1 %2 I ndf 4.074/6
> peak event 1445+64 | F= 0 peak event 213.2+7.9
01— mean1 805.4 + 0.1 E mean1 805.6 + 0.1
E o1 -3.012 + 0.168 b = ot -3.02 + 0.14
100— mean2 = 832.01 Ax 0.13 140 mean2 = 832.97 A+ 0.11
- sigma2 = -3.16 A% 0.27 = sigma2 = -3.56 A+ 0.20
80— + Mean2 - Mean1 = 26.58 A+ 0.19 120 Mean2 - Mean1 = 27.38 A% 0.15
- SIN = -8.82 A% -0.49 100 SIN = .9.07 A% -0.42
60— 80— JV |
40— 60—
B 40— ‘
TR [T i T .IP o a g JNAETT 4 | .JIM'LW%;LJ O:A | [T | | I . CRIEE TR RO LEEKL - T JORIY 1“!‘:‘[}[%\./.-
0760 780 800 820 840 860 ¢ ADC 760 780 800 820 840 860 ADC
»
=R LT3482

gain : xX75
TimeConstant : 25ns
bias V: 71.05V

13F9H22HHIEH 27



Signal to Noise

bias: 70.85V(gain~7.5x10°)
JGIR : LED

[h3] h3 | h3] h3
Entries 3000 Entries 3000
C Mean 812.6 140— Mean 823.5
‘E 200 = RMS 14.77 - RzMS 26.26
Q 180 1?1 ndf 10.06/5 C120 %2 I ndf 24619
E peak event 179.3+ 8.0 Q- peak event 115.7 £ 4.9
Q 160— mean1 800.2 + 0.1 » [ mean 800.2£0.2
= o1 2.626 + 0.149 V100— o1 3.948 + 0.202
140 :_ mean2 = 813.15 A+ 0.11 [~ mean2 = 828.24 A+ 0.17
120~ sigma2 = -3.33 At 0.14 80— sigma2 = -3.94 At 0.21
- Mean2 - Mean1 = 12.95 A+ 0.16 - Mean2 - Mean1 = 28.02 At 0.24
100 = S/N = 4.93 A+ 0.28 b S/N= 7.10 At 0.36
80— gain . x25 N galn . X75
60| [ . 40 :— | 1 .
AE /I Time Constant:25nS | Iimg Constant : 25nS
- 20— '
20F- ¥ | 4 M : b JL 15 |ADC
o : L L L 1 1 l L l A 1 1 l L L L 1 L 1 -bh/\-l sl 0 L 1 'y AD C 0 » 1 A' ~ | 1 ~1- 1 1 L l 1 1 1 l L L L l 1 1 1 l -EIL‘{U_{—L{ 1 5 “ﬁr
760 780 800 820 840 860 880 900 76 780 800 820 840 860 880 900
Lh3 | nJ n3 ns
;ntries 3222 = Entries 3000
= ean = Mean 809.8
- 2201 RMS 17.77 — 220 RMS 14.52
q - 2 -
Q 200} 1 I ndf 8.961/6 o 200/ %2 | ndf 4394/5
S -] peak event 216.4 + 8.0 VAaER peak event 209.1+8.4
(P} = mean1 801.4 + 0.1 P 180 mean1 800.1+ 0.1
160~ o1 2.897 + 0.126 L PP o 1 .2.697 + 0.140
140F- mean2 = 820.14 A% 0.10 s mean2 = 813.19 Az 0.10
= sigma2 = 3.15 A+ 0.20 140 sigma2 = -3.44 Az 0.16
1201 Mean2 - Mean1 = 18.72 A+ 0.14 120 Mean2 - Mean1 = 13.11 A2 0.15
100 1 S/IN= 6.46 At inf 100 = SIN = -4.86 At -0.25
sof- gain : x50 s gain : x50
60f Time Constant: 25nS &0t Time Constant : 75nS
401 1 40 ,JJJL
20 | \VW‘ 20f— ’H .
o - ol i gl T ot K T e e | 1 jhl’f"‘ﬂ_(m\x"l.l\-.n.txl =~ .l ADC o - ol g gl o VA ST VR P TR e T | \Jx%{\'w,_ll_ R VY [N VY
760 780 800 820 840 860 880 900 760 780 800 820 840 860 880 900 ADC
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Threshold efficiency

{ Generator § § 7l

| Signal2’THZ#E A % &
| OR32f25h i

Efficiency = OR32 signal / Qinj pulse
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chO s-curve fitting

© o
Q
é S-curve é S-curve
P >
e 2
v [ . h Q0 h1
. U Entries 10 9% : “Entries - 8
08— Mean 5725 Uy o8- Mean 823.5
= RMS 1427 = | RMS 13.33
v - x2 / ndf 0902/2 @ | 2 I ndf 0.04339 / 2
vl ths0 562.2+ 0.8 vel. % 20 0806
sigma 10.55 + 0.96 | | sigma 7.372+ 0.579
Gl 0.4
02 02
i 4p,e, r 1p.e.
T m— - R 7 f5 mlmiinians TR = 1959 1000
TH DAC count TH DAC count
1p.e. ~ 80 DAC count
— 1p.e./sigma : 7~10
HchiZDOWTIETHE LTHr (fitchd [FlkR)
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all ch th50 mean

= =
8 TH50 3] THS0
LE - h1 [5 : h1
"~ 3;‘ Entries 32| 44 3:_ Entries 32
yd Mean 809.5 B Mean 564.8
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61— K
= 2
S5t— o
e 15
3:— N
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2 -
i< 1 05—
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= A l | - . I - l - l | . i A l L l N i (- l - 0 l L ' ' 1 /| l ; ; A 1 l I L I ; |
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—Fast shaper gainlZ X 56D &
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THS50 DAC count
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Qinj%Z ch T4 2 % (=MPPCDgainZch TZ£ 2 %)
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ho
Entries 5000
- Mean 1023
500_— RMS 3.949
- Pedestal =804.6 | Qinj = 600£fC
400_—
300/
200/
- mean = 1023
100_—
0:111.11..1JL11.,,1.
600 800 1000 1200 1400
h30 h30
Entries 5000
[~ Mean 1024
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400(—
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200—
: mean = 1024
100_—
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600 800 1000 1200 1400
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[ M 1008
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LT3482 control
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input HV control
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