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Test-Beam November 2015 at the CERN
SPS

ot
180 GeV
11 days of beam time at the CERN SPS. ~200 MTrig collected
Caribou system commissioned and used in test-beam for first time

Three samples successfully tested:

CaribouOl1: non-irradiated, tuned

Caribou02: non-irradiated, non-tuned (TDAC=7)

10%°n,,/cm?
Caribou03: , hon-tuned (TDAC=7)
Reconstruction software: JUDITH [Nuclear Instruments

and Methods in Physics Research.A765(2014) 140-145]
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AMS-180nm CCPDv4

ias
contact

CSAin :

b

Capacitively Coupled Pixel Detector 2 ﬁ 2 ﬁ
Several HV-CMOS pixel flavors ‘ deep n-wel deep n-well
Focus on sTime pixels: "\pre- I R S ! I 1deplemin -
amplifier & discriminator with pulse length o-substrate %(
coding
16 col. of 33.3 um 8 col. of 25 pm
| : —

sAmp sTime

12 col. of 125 um
New Pixels

Analog Pixels
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HV-CMOS pixels connection to FE-I4

HV-CMOQOS pixels 125 Hm |

i!!!!!!!!!!!!‘!!‘!!!hﬁ

HV-CMOS pixel size: 125
P 33 um

X 33 UM

FE-14 pixel size: 250X
50 pum

-aaaaaaaaaaaaaaaaaaaaj

3 HV-CMOS sub-pixels

connected to 1 FE-I4 pixel — t
pixels \

In reconstruction we define (. N
a virtual pixel of 100 x 125
i @ || =

Signal transmitted capacitively

um containing 3 HV-CMOS
sub-pixels

250 pm
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CaRIBOuU system

- A modular readout system for HV-CMOS sensors

CaR board: Power rails + LVDS Receiver/Transmitter + Level translators + DAC; Analog
digitizable channel, 3 channels with sampling rate at 40MHz
FEI4 Board: HV input + Bonding pads for FEI4 + Circuits for FEI4 and CCPD

Ca%@@%&grd: Bonding padsﬁ%!ﬂﬁééwd resistors for CCPD. Syst&":‘”&%%@lriﬂtable software,
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6 IBL planar pixel sensors:
250x 50 pum

- Trigger was given by the
coincidence of plane 0 and
5

- Region of Interest defined
-> trigger rate of ~4 kHz

Resolution at DUT: ~8pm

X 10um
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Efficiency map non-irradiated sample

To avoid edge-effects the
outermost columns and rows
have been excluded in the
following studies

- overall efficiency: 99.71

%
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Efficiency map irradiated sample
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Threshold scan

.- Effective Threshold= Threshold-Baseline (0.8 V)
- 3 regions: noisy; optimal operating TH. ; high TH. cutting the signal

- The (un)tuning affects the efficiency and the shape of the plateau

FE-I14 UniGe telescope EE—

—
=
|

SPS data 2015 (z*, 180 GeV) Bias: 80 V
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Bias scan of the non-irradiated sample

- High efficiency even at low HV -> Diffusion

- The efficiency tends to increase -> Higher fill factor
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g8.B :_ SR SO SPS data 2015 (TI:+, 180 GeV) -.. . . . . . .
b Thveshold - 007 V] (similar layout). Electric field inside
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In-Pixel Efficiency

- Using track information we can look at the efficiency inside one (virtual) pixel

. Efficiency uniformly distributed inside one (virtual) pixel
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In-Pixel efficiency contribution for different C.S. Non-irradiated sample
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In-Pixel efficiency contribution for different C.S. Irradiated sample
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Timing Studies, distribution for matched clusters

- Scan over 16 BC in clock bin of 25 ns around trigger
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Timing Studies

- Selecting the fastest hit in cluster the tail is strongly reduced

FE-14 telescope Caribou01 v4
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- In the following | will show results taking fastest hit in clusters
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Timing Comparison of the 3 samples

Significant impact of the tuning

Expected improvements in both efficiency and timing

FE-I4 UniGe telescope

60 .
& B oy SPS data 2015 (z*, 180 GeV)
E — Threshold = 0.05 [V]
5“ ——
D N
E B Cariboul3 (non-tuned, iradiated)
40 —
E l \ ——+——— (Caribou02 (non-tuned, non-irradiated)
30— %\
B \ ——#—— Cariboul1 (tuned, non-iradiated)
20| §
."“\ - = = =

Timing [BC]

23/02/2016 F. A. Di Bello Universite de Geneve



Timing Studies

- Timing improves for higher HV

. Efficiency ~ 80 % in time bins = 2 & 3 [BC] for HV=85 V
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In-Pixel efficiency contribution per BC. HV=80 V
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In-Pixel efficiency contribution per BC. HV=80 V
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In-Pixel efficiency contribution per BC. HV=80 V

IS 3 2
S 80— ° FE-M telescope -SPS data 2015 (", 180 GeV) = 50—
'E' ~  * HV-CMOS AMS180-v4 (non-irradiated) § ) -
o) - Bias = 80 [V] ; Threshold = 0.07 [V] © 5 B
= 6o i g 40
a3 N Timing = 2 [BC 5 w FE-14 UniGe telescope CaribouO1
40f 5 ]
> - 3 sl SPS data 2015 (n*, 180 GeV)
- s - Threshold = 0.07 [V]
20— B
0— e
—20j 10—
40 u
[ u b 1 1 1 L I 1 Iﬁ ! I Il Il 'l J 1 1 1 I. '} 1 1 | 1 L 'l
C [4] 3] 8 10 12 14 16
_60 1 T Y I Y Y Y | 1 T Y | . -
Timing [BC
-70.833 0 . 70.833 g [BC]
X-position [um]
E o £ E £
S 80 °* FE-I14 telescope -SPS data 2015 (n*, 180 GeV) - S 80 ° FE-I4 telescope -SPS data 2015 (n*, 180 GeV) o
E' ~  « HV-CMOS AMS180-v4 (non-irradiated) § E' ~  *HV-CMOS AMS180-v4 (non-irradiated) %
o - Bias = 80 [V] ; Threshold = 0.07 [V] K3} o) - Bias = 80 [V] ; Threshold = 0.07 [V] o
= 80 s 5= 60 £
73] i Timing = 3 [BC - 73] i Timing = 4 [BC —
o o o o
O - c O - c
1 40— e 1 — o
I 40r 2 3. 40- 2
- & - g
L L L (TR
20— 20—
0— 0—
20— 28 20—
_40; 27 _40;
_607 I T Y Y | N Y | 1 I N Y | _607 1 T Y I Y Y Y | 1 T Y |
-70.833 70.833 -70.833 70.833

23/02/2016

0
X-position [um]

F. A. Di Bello

0
X-position [um]

Université de Geneve



In-Pixel efficiency contribution per BC. HV=80 V
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In-Pixel efficiency contribution per BC. HV= 20V
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Timing= 2 BC as a function of C.S.
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In-Pixel efficiency contribution per BC. HV= 80V, irradiated sample
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Conclusions

3 CCPD (irradiated and non irradiated) in AMS H18 technology have been
analyzed

First samples tested at nominal biasing voltage

First samples analyzed using CaRIBOu

Efficiency and timing properties have been measured:
Overall efficiency of 99.7 % for the non-irradiated and tuned sample

Overall efficiency of 94.4 % for the irradiated one but improvements are expected with a proper
tuning procedure

Long tail in timing distribution mostly comes from C.S. > 1

Clear effect of time-walk has been observed in data

- Time-Walk compensating discriminator, higher resistivity and higher biasing
voltage will improve the timing performance of the detector

Thank you!
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Timing studies Intro

- Clear peaks at Ivl=2 and 3, can be disentangled?
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Fill factor of the AMS 350nm demonstrator
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Thanks to L. Meng for the plot
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In-Pixel efficiency contribution per BC.
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In-Pixel efficiency contribution per BC.
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Tuning procedure with CaRIBOu in now under control
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Thanks to M. Vicente for the plot
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