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Set-up configuration

* DAQ board ID: DAQ-0009012905D1273D, Raiser board ID: Raiser-
2041, ChipID:babyMOSS-2 4 W20E1

e Zero-ohm shuntresistorin SUB atVBB=0V

* No Temperature control

Results to be Presented

* Fe~>X-ray spectra analysis using Time-over-Threshold

(ToT) method.
1. ChangingVbb=0V,-1.2V
2. Cluster analysis

3. Targeted pixel's Tol




MOSS ToT measurement: Source Scan

Source-scan: : ol

* Provides method to assess ToT event-by-event

» Send a consecutive train of Nstrobes Strobes

Voltage

Count number of strobes leading to a hit

4 Time
ToT estimated by: tsamping :

--—p

Tol =n l.

sampling

Voltage

detections

tsampiing - distance between two strobes = 4 Strobe delay

Ryetections

= 4 us

IResqution limitation: 4

sampling

Marius Wilm Menzel, WP3, 21/10/2024
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« Command transaction for strobe/ RO takes 42 c.c.

« RO-time depends on hit multiplicity -> need to account for
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» Minimum tsampling of ~ 4 4s - -
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» Limits measurement resolution of the ToT in source scan 4
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https://indico.cern.ch/event/1479059/contributions/6229956/attachments/2983389/5254072/24_12_10_ToT_StuckRO.pdf

Setup for ToT measurement using >°Fe X-ray

55Fe X-ray energy spectrum measurement using Time-over-Threshold
(ToT) method.
n_events: 50M (max)

babyMOSS-2_4 W20E1 | TB hitmap | SourceTotAnalysis

° IRESEI': variable S8 Region 0 Region Region 2 Region 3 Hits200
* Veasp: 10 1921 150
* Allother DAC

2 1281 100

parameters: DEFAULT =
¢ Vg0V, -1.2V 5% 50
0 e i — S
0 64 128 192 2550 64 128 192 255 0 64 128 192 2550 64 128 192 255
Column Column Column Column

* With decreasing lzese7, pulse length increases, i.e. spectrum resolution increases
* Isitpossible to resolve Si.s.-peak or Ks-peak low |geger?

Explored methods

1. Variable Vg gtoOV and-1.2V
2. ToTl of Clusters analysis
3. Single pixel Tol measurementto avoid the gain calibration of the matrix
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Tol measurement with Izcer changing

babyMOSS-2_4_W20E1 | TOT distribution | SourceTotAnalysis

babyMOSS-2_4 W20E1 | TOT distribution | SourceTotAnalysis babyMOSS-2_4_W20E1 | TOT distribution | SourceTotAnalysis
}ASE%BE%BZ v = All (Events: 1943539) 500000 1 VSUB L2V m Al (Events: 1383074) 100000 - VSUB 1.2 V == All (Events: 825051)
300000 4 IRESET 6 IRESET 4
4 4 150000 g 20000
3 ]
< 200000 - g S 60000+
k4 % 100000 1 "
= 2 £ 40000
S 100000 5 5
i} i W
50000 20000
%% 10 20 30 40 50 60 70 0 0-
TOT (uis) 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
M TOT (ps) TOT (ps)
babyMOSS-2_4 W20E1 | TOT distribution | SourceTotAnalysis babyMOSS-2_4_W20E1 | TOT distribution | SourceTotAnalysis babyMOSS-2_4 W20E1 | TOT distribution | SourceTotAnalysis
150000 | = All (Events: 1488660) VSUB 1.2V = All (Events: B575) = All (Events: 1156)
VSuB1.2v VSUB 1.2V
IRESET 3 8004 IRESET 2 120 IRESET 1
125000 = —
9 : 2 IRESET decreases g 1007
Sj 7 o co0
& 100000 1 lesc ¢ 2600 SEETE
= g =
E 75000 A -Q 400 1 }_: 60 1
£ 50000 5 2 40
o 200 o
25000 4 20
0«
O_
0 20 40 60 80 100 2040 60 Tof? ) 100 120 140 0 25 50 75 100 125 150 175
TOT (us) HS TOT (us)
* This time we explored with VSUB = -1.2V, and Tol measurementis possible to down
to IRESET =1
* With decreasing IRESET, ToT value of 5.9 keV K, is increasing VSUB=-1.2V
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Tol measurement with Izcer changing

babyMOSS-2_4_W20E1 | TOT distribution | SourceTotAnalysis

5000 Total Entries: 23887
S IRESET 10

2000

Entries / (4.0 ps)

1000 -
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0 10 20 30 40 50 60 70
TOT (us)

babyMOSS-2_4_W20E1 | TOT distribution | SourceTotAnalysis

6000 §

Total Entries: 28138
IRESET 5

babyMOSS-2_4_W20E1 | TOT distribution | SourceTotAnalysis

Total Entries: 24216
S IRESET 8

4000

w
j=1
(=]
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Entries / (4.0 ps)
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0_

0 10 20 30 40 50 60 70
TOT (us)

babyMOSS-2_4 W20E1 | TOT distribution | SourceTotAnalysis
5000 -

Total Entries: 110651
IRESET 4

babyMOSS-2_4_W20E1 | TOT distribution | SourceTotAnalysis

Total Entries: 22567
= RESET 6

3000 4

N
(=3
o
(=}

Entries / (4.0 ps)

—
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o
o

0_
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TOT (us)
babyMQOSS-2_4 _W20E1 | TOT distribution | SourceTotAnalysis

200 -

Total Entries: 18180
RESET 3

5000 4000 1
7 7 IRESET decreases — 150,
4000 S ] =
2 S 3000 S
~ 3000 P N
4 & 2000- = 100
£ 2000 g =
w c
w 1000 D 50-
1000
0+ :
0° ' i 0 20 40 60 80 100 0-
0 20 40 60 80 100 TOT (ps) 0 20 40 60 80 100
TOT (us) TOT (ks)

* With decreasing IRESET, ToTl value of 5.9 keV K, is increasing
* Inthissetup of VBB=0V, Tol scan performed down to IRESET = 3
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fol measurement With lgeser changing

0.0

e —— . Peak Mn-K, Mn-Kg Siese Sig
[0 Calibrated a+Re paper

10%{ =1 Uncalibrated Energy (keV)  5.90 6.51 416 1.74
— Peak fit

IRESET,
VSUB = 0V

Si,../K *ToT(K,)
= 0.7*ToT(K.)

Kg/K*ToT(K,)
=1.1*ToT(K))

L4 SHKap | Mn-Kep - Si-K,d/g;

Entries

0 us)

Entries / (4

103

|

babyMOSS-2 4 W20E1 | TOT distribution | SourceTotAnalysis

IRESET 8
400000 1
3000001
200000 |
100000 -
0_

0 10 20 30

40
TOT (us)

W All (Events: 2345371)

N

55Fe 5.9 keV K,

50 60 70

* ToT of pixel from all hits cannot resolve Si...-peak or Ks-peak

8 38
6 50
5 58
4 70
3 82

Tol resolution limited to = 4 ps by Source Scan method

No corrections applied
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https://www.sciencedirect.com/science/article/pii/S016890022300579X?via%3Dihub

0 ps)

Entries / (4

ToT measurement of different clusters

babyMOSS-2_4 W20E1 | TOT distribution | SourceTotAnalysis 2abyMOSS-2 4 W20E1L | TOT distribution clusters | SourceTotAnalysis
IRESET 8 B All (Events: 2345371) IRESET 8 1 One (EVEH‘ESA: 1476622)
400000 400000 Three (Evento 24)
. Four (Events: 1)
1%
300000 S 300000
EE—) &
200000 - 2200000 -
2
100000 - *! 100000+
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
TOT (us) TOT (us)
. babyMOSS-2_4 W20EL1 | Clusters populations | SourceTotAnalysis
2 Example of hit clusters 1.0 BB One (Events: 1476622, 77.39%)
: Vee: OV B Three (Events: 26, 000%)
a 08 B Four (Events: 1, 0.00%)
]
HE
g
L
L o0u.
©
: &
« Tol measurement of the full matrix 0.2
* One cluster and two cluster both indicates ToTl peak, 0.0-

however a shifting of peak value is there One wo Three Four

Cluster Size
0 . .
* 22%of hits haVIng two cluster babyMOSS Test Set-up and Scans at Bari 8



Tol measurement of different clusters with varying lzeqer

DabyMOSS-2_4_W20EL | TOT distribution clusters | SourceTotAnalysis  >abyMOSS-2_4_W20E1 | TOT distribution clusters | SourceTotAnalysic  3abyM0SS-2_4 W20E1 | TOT distribution clusters | SourceTotAnalysis

IRESET 8 One (Events: 1476622) IRESET 6 One (Events: 469679) IRESET 5
400000 Two (Events: 431416) Tw‘:egesve:et:::«:azn
Four Evemts 1 1000007 Four (Events 1)
3 3 — 60000
S 300000 S 80000 2
< = <
= Z 60000+ < 40000 1 %r'\:((g/::tt; 2)43537)
200000 1 8 #
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TOT (us) TOT (us) TOT (ps)
babyMOSS-2_4 W20EL1 | Clusters populations | SourceTotAnalysis babyMOSS-2_4_W20E1 | Clusters populations | SourceTotAnalysis babyMOSS-2 4 W20E1 | Clusters populations | SourceTotAnalysis
10 Il One (Events: 1476622, 77.39%) 1'0 B One (Events: 469679, 83.20%) 1.0 | Il One (Events: 348537, 100.00%)
I Two (Events: 431416, 22.61%) I Two (Events: 94827, 16.80%) I Two (Events: 6, 0.00%)
B Three (Events: 24, 0.00%) Il Three (Events: 9, 0.00%)
> 08 B Four (Events: 1, 0.00%) > 0.8 1 B Four (Events: 1, 0.00%) > 08
2 2 2
(] )] [}
& 0.6 o 0.6 5 0.6
o 2 g
w ° [ s
2041 VSUB' 0 V Loa4 R
© @ ©
()
< 0.2 € 0.2 £ 0.
0.0 - . 0.0- . . 0.0 .
One Two Three Four One Two Three Four Two
Cluster Size Cluster Size Cluster Size
)a - istribution clusters | SourceTotAnalysis Ja - istribution clusters | SourceTotAnalysis
byMOSS-2_4 W20E1 | TOT distribution clusters | S TotAnalysi byMOSS-2_4 W20E1 | TOT distribution clusters | S TotAnalysis ® Tol increases with decreasin IRESEI' as
|RESET 4 One (Events: 4457) IRESET 3 One (Events: 420) . .
60 signal fall time enlarged.
__ 600+ _ K .
wn w
° -
. 2 With decreasing lzgger two-cluster
< < 40 . . . .
= 400 2
= = fraction gets down, which is due to signal
Q@ Ko,
§ 2001 § 201 formation issue at low value of Iggger
\ IR =nN \ l ’ T 1 * Below lgeger = 3 is impossible to measure
0 I . | . | ‘ 0 | I I
0 10 20 30 40 50 60 70 0 20 40 60 80 100 9
TOT (us) TOT (us) Tol.



JabyMOSS-2_4 W20E1 | TOT distribution clusters | SourceTotAnalysic 2abyMOSS-2_4 W20E1 | TOT distribution clusters | SourceTotAnalysisdabyMOSS-2_4 W20EL | TOT distribution clusters | SourceTotAnalysi:

Tol measurement of different clusters with varying lzeqer

VSUB -1.2 V One (Events: 1269691) 200000 VSUB -1.2 V One (Events: 895950) 1000001 VSUB -1.2 V One (Events: 534950)
IRESET 8 Two (Events: 333910) IRESET 6 Two (Events: 240636) IRESET 4 Two (Events: 142541)
Three (Events: 263 Three (Events: 177 Three (Events: 96
—_ 300000 Four{E[Vent; 37 : —_ Fcur(E(vent; 38) } —~ 80000 - Fcur(E(vent; 17))
£ 2 150000 - £
o o o
< 2000001 = S 60000
@ % 100000 =
2 2 £ 40000+
S 100000 - S S
[} [} | [}
. IsERNAS I | | . e I | | L el P | |
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
TOT (ps) TOT (ps) TOT (ps)
babyMOSS-2_4 _W20E1 | Clusters populations | SourceTotAnalysis  >abyMOSS-2_4_W20E1 | TOT distribution clusters | SourceTotAnalysic babyMOSS-2_4_W20E1 | Clusters populations | SourceTotAnalysis
1'0 VSUB -1.2 V I One (Events: 1269691, 79.16%) 150000 1 VSUB 1.2 V One (Events: 953054) 1'0 VSUB 1.2 V EEE One (Events: 953054, 78.43%)
IRESET 8 [ Two (Events: 333910, 20.82%) IRESET 3 Two (Events: 261972) IRESET 3 [ Two (Events: 261972, 21.56%)
[ Three (Events: 263, 0.02%) 125000 i Three (Events: 144) I Three (Events: 144, 0.01%)
B\ 08 7 I Four (Events: 37, 0.00%) —_ Four (Events: 36) B\ 08 7 I Four (Events: 36, 0.00%)
c ":‘1_ c
%J-OG- O_lOOOOO- %J-OG-
o LA < gy
2 VSUB‘ 1 -2 V g 75000 4 &
o n o
2 04 2 204
® £ 50000 ®
2 & 2
== [ |
. | | i ANEWR====E) . . | |
One Two Three Four 0 20 40 60 80 100 One Two Three Four
2abyMOSS-2_4 W20E1 | TOT distribution clusters | SourceTotAnalysi®a TOT (ps) Cluster Size
VSUB -1.2 V $ne((EE\,em5: 3)570) 1201 VSUB -1.2 V One (Events: 1156)
IRESET 2 lwo (Events: IRESET 1 . . .
800 | o6 * Two-cluster fraction is remain
7 g 1001
3 3 —_
S 600 S gol unchanged upto lgeser= 3
= *
3 200, 7 60 * Tolof VSUB=0Vand=1.2Vare look
2 5 0] similar. The only advantage of VSUB = -
2004
204 . _
‘ H‘!IIIIHN ’[ H 00 s i |H‘ | 1.2V iswe can go down to IRESET = 1.
0 | | | | | | [ . 0 . . . | ; : I
0 20 40 60 80 100 120 140 0 25 50 75 100 125 150 175 10
TOT (ps) TOT (ps)



ToT measurement of targeted pixels with IRESET =8, VSUB =0V

yMOSS-2_4 W20EL1 | TOT distribution (1, 97, 94) | SourceTotAnal\s
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byMOSS-2_4_W20E1 | TOT distribution (1, 108, 88) | SourceTotAnaly

w
o

Entries / (4.0 ps)

=
o

0_

ey
o

Entries / (4.0 ps)

—
o

N
o

w
o

N
o

| single pixel hit

0 10 20 30

e Total Entries: 132

40
TOT (us)

50

60

70

0

10 20 30

40

TOT (e

byMOSS-2_4_W20E1 | TOT distribution (1, 127, 87) | SourceTotAnaly
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VSUB 0.0 V
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One cluster distribution is following
previously calculated one.

Two cluster ToT also has a peak,
however it looks shifted 1 bin to left.
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ToT measurement varying the VCASB

2abyMOSS-2_ 4 W20E1 | TOT distribution clusters | SourceTotAnalysis

babyMOSS-2_4 W20E1 | Clusters populations | SourceTotAnalysis
1.0

IRESET 6 S Cventes 28

3001 VCASB 10
q
gzoo- VSUB: OV
g
5
S 100+

1 I = I Y e O

0 10 20 30 40 50 60 70

TOT (us)

2abyMOSS-2_ 4 W20E1 | TOT distribution clusters | SourceTotAnalysis

IRESET 6 o Cventes 3681
300 -
3 VCASB 18
=
< 200
w
Q
=
LU].OO' I
o _,’|1||,L|,‘ | li, |
0 10 20 30 40 50 60 70
TOT (us)

ToTl is not sensitive to VCASB
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I One (Events: 1464, 83.85%)
[ Two (Events: 282, 16.15%)

Two

babyMOSS-2_4 W20E1 | Clusters populations | SourceTotAnalysis
1.0
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I One (Events: 1615, 80.79%)
[ Two (Events: 384, 19.21%)

Two
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ToT measurement varying the VCASB

2abyMOSS-2 4 W20EL | TOT distribution clusters | SourceTotAnalysic  babyMOSS-2 4 W20E1 | Clusters populations | SourceTotAnalysis
1.0

ne (Events: s .00%)

IRESET > = ‘I(')wo (:ventts: 2,4;.2?;/6)100 o
= 60000 - VCASB 10 z 0.8
= . S
3 VSUB- O V 0.6+
<4000 - e e e g
D 4]
2 > 0.4
g 20000 %
Lu .

’ ‘ ‘ T 0.2
0 ‘ — ’ | || ; [ | ‘ | ; : — 0.0 .
0 10 20 30 40 50 60 70 One Two
TOT (ps) Cluster Size

2abyM0OSS-2 4 W20E1 | TOT distribution clusters | SourceTotAnalysis babyMOSS-2 4 W20E1 | Clusters populations | SourceTotAnalysis
1.0

4000 ] IRESET 5 One (Events: 10556) I One (Events: 10556, 100.00%)
_ VCASB 18 > 0.8
4 30001 S
o =l ]
< g 0.6
o 2000 °
2 > 0.41
£ 5
wi | [

1000 x 0.2

0 ’ . | | S S e s s ) [ | ‘ I | [ 0.0
0 10 20 30 40 50 60 70 One
TOT (us) Cluster Size

e Tol is not sensitive to VCASB
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Summary and Outlooks

* Performed tests of the babyMOSS with Vg, =0V, -1.2V

 Characterization with °°Fe Activities:

* Tol measurement with varying lzeser for different clustes are studied
* The Tol response of the targed pixel's for different cluster sizes are similar to the integrated
Tol of the matrix.

e Tol measurementis not sensitive to VCASB.

Plan:

Perform the TolT measurement using Source Stuck Readout method at Vy,; =0V, -1.2V
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Summary of the different scans performed

babyMOSS-
2 4 W20E1

Power on OK
, Register OK
Functional tests , ,
Shift register OK
DAC OK
Digital OK
Readout and pixel analogue OK
matrix tests m—— oK
Threshold OK
Energy spectrum  Tol Ongoing

* Region 1 of the bottom half unit is found to be noisy, as also reported by CERN tests.
babyMOSS Test Set-up and Scans at Bari



FHR Scan: Different combinations of VCASB

® th0,05Feb @ tb 1,05 Feb tb2,05Feb @ tb3,05Feb

¢ th0,30Jan & tb1,30Jan ¢ tb2 30Jan & tb3,30Jan
* tb 0,24 Jan * tb 1, 24 Jan tb 2,24 Jan * tb 3, 24 Jan ® tb0,05Feb @ th1,05Feb tb2,05Feb @ tb 3,05 Feb
¢ tb0,30Jan ¢ tb1,30Jan tb 2,30 Jan & tb 3, 30 Jan
* tb 0,24 Jan + tb 1,24 Jan tb 2,24 Jan * tb 3, 24 Jan
1.00E-5 1Ee T
SEET hd . ® * *
8§ o o o o & o & o 8.99E-6
*
1.00E-6 + z 8.00E-6 | ¢ 7.71E-6
* .
1.00E-7 + ® & ¢ ¢ ’
¢ [ ] * *
$ * L 6.00E-6 +
® Y ° < *
1.00E-8 -+ L 4.93E-§
o S 4.26E-6
® o L * L) L °
L 4.00E-6 +
1.00E-9 +
1.00E-10 L— | : | : | e | | | | hgﬁ’ i g‘f’f (J}%’ﬁ & 5 «5«5\ %@‘” (V\rﬁr” o %qﬁ’
e o e P e P P e P PP s vy s m s
N} q’Q. rﬁy "{J’\ ‘_LQ~ '\Q. (\. \{,y 0. \Q~ ch\
'{0‘ (]9\ rﬁ)» rﬂ/‘ (,]9-\ rl’g» '<\~ ’\€3~ P\(L« ’\Q» QQ)\
'\63~ (19« q{/o« q(/'l/« {LQN (19‘ ?<\« '\63« N 0y '\Qx Q%a
* FHRattbregion 3 measured at VCASB = 25 with varying VCASB for other regions.
* Adecreasingtrend in FHR due to the influence of neighbouring regions' VCASB was observed.
17

 The uncertainties of FHR are one order 8f Hagnittide toWeraha'aré not presented here.




FHR Scan:

Different combinations of VCASB on 24.01.2025, 30.01.2025

® bb0,05Feb @ bb 1, 05Feb bb2,05Feb @ bb 3, 05Feb
¢ bb0,30Jan 4 bb 1,30 Jan bb 2,30 Jan  bb 3, 30 Jan
* bb 0,24 Jan * bb 1, 24 Jan bb 2,24 Jan * bb 3, 24 Jan
® bb0,05Feb @ bb1,05Feb bb2,05Feb @ bb 3, 05Feb
1.00E-3 ¢ bb0,30Jan 4 bb 1, 30Jan bb 2, 30 Jan ¢ bb 3, 30 Jan
* bb 0,24 Jan * bb 1, 24 Jan bb 2,24 Jan * bb 3, 24 Jan
L
: p4 3 : ° z o 3 3.00E-4 —
2.75E-4
1.00E-5 + : 2 50E-4
*
.
¢ 2.00E-4 4 L R
° $ °
*
4@ *
1.00E-7 4 ° sea | 1-B4E-4 ¢ 1.42E-4
b » *
* Y
1.00E-4 L hd ° . 9.02E-5
[ ] ® )
1.00E-9 + ®
o o o o o o o < ’ o o
| | | | | | | | | ? " ’19q’ ‘"!f;b o '19(} o Y e b Sl QQ;L
T T T T T T 1 T 1 | 1 h:\"" Qq? ‘;f’ (Lfﬂf Q‘],Q 6(19‘ ,\'(\ 631(” N N qu‘b
o S o o o o P “ © o o " LA A N N h h A ©
<D'\ Q"L (0"1/ Vv YV \V v % % Vv %
No D 0% v > NS Q N NG N ®
o & [ g P T e e ¢
\2} Q \a} Vv Q Q- A ) D
N Vv Vv 0 Vv Vv N N N IN NS

* Theinfluence of neighbouring region is more significant at bottom region 3 which has larger FHR.
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Threshold scan with VCASB

To avoid cross-talk, one region is scanned while others remain inactive during a single

scan, if possible.

VCASB = 15is a default one.

TB region 3 has higher threshold
BB region 3 has lower threshold

Threshold

Threshold

thr_scan_vs_VCASB th

Data of 14.02.25

Region 0 Region 1 Region 2 Region 3
@ th:[15,15,15,15] & tb:[26, 15,15, 15] @ th:[15,15,15,15] & tb:[15, 26, 15, 15] # th:[1515,15,15] & tb:[15, 15, 34, 15] $ th:[151515,15] @& tb:[15,15, 15, 24]
th: [23, 23, 31, 22] th: [27, 15, 15, 15] th: [23, 23, 31, 22] th: [15, 27, 15, 15] th: [23, 23, 31, 22) th: [15, 15, 35, 15] th: [23, 23, 31, 22] th: [15, 15, 15, 25]
@ th:[23,15,15,15] & tb:[28,15,15,15] & th:[15.23.15,15] & tb:[15,28,15,15] @ th:[15.15.31,15] & tb:[15, 15, 36, 15] # (151515211 & tb:[15,15, 15, 26]
04 ¥ th:[24, 15,15, 15] th: [29, 15, 15, 15] | ¥ thi[15,24,15,15) th: [15, 29, 15, 15] & tb:[15, 15, 32,15] th: [15, 15, 37, 15] | ® tb:[15,15,15,22] th: [15, 15, 15, 27]
& tb:[25,15,15,15] & th:[15,25,15,15] & th:[15.15, 33, 15] & th:[15, 15,15, 23]
35 A l 1 l
30 T T T I
25 I I
20 - - - T r - T T - - T - - r . T - - - - T r - - - T T
16 18 20 22 24 26 28 16 18 20 22 24 26 28 15 18 21 24 27 30 33 36 16 18 20 22 24 26
VCASB VCASB VCASB VCASB
thr_scan_vs_VCASB bb
Region 0 Region 2 Region 3
35.01 & bb:[15,15,15, 151 & bb: (23,15, 15, 15] 1+ & bb:(15,15,15.15] & bb:[15, 15, 20, 15] + & bb:(15.15,15,151 & bb: (15,15, 15,19]
bb: [18, 19, 17, 16] bb: [24, 15, 15, 15] bb: [19, 19, 17, 16] bb: [15, 15, 21, 15] bb: [19, 19, 17, 16] bb: [15, 15, 15, 20]
& bb:[20,15,15,15] & bb:[25,15,15,15] & bb:[15,15,17,15] & bb:[15,15, 22, 15] ® bb:[15, 15,15, 16] #® bb:[15,15, 15, 21]
3251 § bb:[21,15,15,15] bb: [26, 15, 15, 15] @ bb:[15, 15,18, 15] bb: [15, 15, 23, 15] 1 & bb:[15,15,15,17] bb: [15, 15, 15, 22]
®  bb:[22,15,15,15] & bb:[15,15,19,15] & bb:[15,15,15,18]
30.0 4 J
27.5 4 1
25.0 4
225 —‘V
20.0 4 I
17.5
15.0 1 T T T T T T 1 T T T T 1 T T T T T T T T T T T T T
16 18 20 22 24 26 00 0.2 04 0.6 0.8 1.0 15 16 17 18 19 20 21 22 23 15 16 17 18 19 20 21
VCASB VCASB VCASB
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Threshold scan with VCASB

Scans at lower VCASB

Threshold

Threshold

thr_scan_vs_VCASB th

Data of 05.02.25

Region 0 Region 1 Region 2 Region 3
® th:[25252525] ® th: (15,15, 15, 15] ® th:[25725,2525] @ tb:[15, 15,15, 15] ¥ th:[25,25,25,25] @ tb:[15, 15, 15, 15] ® th:[25252525] @ tb[15, 15,15, 15]
501 @ thi[22,22,22,221 & thi[12,12,12,12] 1 & th122,22,22,221 & th:[12,12,12,12] 1 & 22222222 & th[12,1212,12] B th122,22,22,221 & th[12,12,12,12]
W thi[20, 20, 20, 20] th: [10, 10, 10, 10] & th:[20, 20, 20, 20] th: [10, 10, 10, 10] @ th:[20, 20, 20, 20] th: [10, 10, 10, 10] @ th:[20, 20, 20, 20] tb: [10, 10, 10, 10]
® thi[17,17,17,17] & th:[8,8,8,8] ® th[17,17,17,17] & tb:[8,8,8 8] ® :17,17,17,171 @ th:[8,8 8 8] @ th:[17,17,17,171 @ tb:[8, 8, 8, 8]
a5 ] J J
01 |
35 ]
30 . |
254 g E
8 10 12 14 16 18 20 22 24 8 10 12 14 16 18 20 22 24 8 10 12 14 16 18 20 22 24 8 10 12 14 16 18 20 22 24
VCASB VCASB VCASB VCASB
thr_scan_vs_VCASB bb
Region 0 Region 2 Region 3
45 1 1
¥ bbi (25252525 @ bb:[15, 15, 15, 15] ¥ bbi[25.252525] @ bb:[15, 15, 15, 15] ® bbi[25,252525] @ bb:[15, 15,15 15]
@ bb:[22,22,22,22] & bb:[12,12,12,12] @ bb:i[22,22,22,22] & bb:[12,12,12,12] @ bb:[22,22,22,221 & bb:[12,12,12,12]
& bb: [20, 20, 20, 20] bb: [10, 10, 10, 10] & bb:[20, 20, 20, 20] bb: [10, 10, 10, 10] & bb:[20,20, 20, 20] bb: [10, 10, 10, 10]
40{ & b0:[17,17,17.17] @& bb:[8,8,8,8] ] { ® 717,172,171 @ bbils. 8.8, 8) ® bb:[17,17.17,17] & bb:[8, 8,8, 8]
35 ] 4 \
304 - ] ]
¢
25 I ] ]
204 ] ] !
¢
15 1 1
8 10 12 14 16 18 20 22 24 0.0 02 04 0.6 08 10 8 10 12 14 16 18 20 22 24 8 10 12 14 16 18 20 22 24

VCASB

VCASB

babyMOSS Test Set-up and Scans at Bari
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FakeHitRate scan with VCASB

To avoid cross-talk, one region is scanned while others
remain inactive during a single scan, if possible.

The influence of neighbouring
regions (or, cross-talk) is found in
all regions.

Fake Hit Rate

Fake Hit Rate

fhr_scan_vs_VCASB tb

Data of 14.02.25

Region 0 Region 1 Region 2 Region 3
¥ th:[23,15,15,15] & tb:[27,15,15,15] th: [15,23,15,15] & tb:[15, 27, 15, 15] ¥ th:[15,1531,15] & tb:[15, 15, 35,15] ¥ tb:[15,15,15,21] & tb:[15,15, 15, 25]
th:[24,15,15,15] & th:[28,15,15,15] th: [15,24,15,15] & tb:[15, 28,15, 15] th: [15,15,32,15] & th:[15, 15, 36, 15] th: [15,15,15,22] & tb:[15, 15,15, 26]
1054 ® tb:[25,15,15,15] th: [29, 15, 15, 15] ] & tb:(15,25,15,15] tb: [15, 29, 15, 15] J & tb:[15,15,33,15] th: [15, 15, 37, 15] {4 ® th:[15,15,15,23) th: [15, 15, 15, 271
@ th:[26,1515,15] & th:[25,25,33,23] ® th:[15,26,1515] @ th:[25,25,33,23] § thi[15,15,34,15] & th: (25, 25,33,23) § th:[1515,15,24] & th:[25,25,33,23]
-
. 3
>
L 4 - L
> -
10° - e %
- >
L 4
*
*
-
074 *
=
=
23 2 25 26 27 28 29 ) 24 25 26 27 28 29 3 32 3 34 35 36 37 71 2 23 24 25 2 27
VCASB VCASB VCASB VCASB
fhr_scan_vs_VCASB bb
Region 0 Region 2 Region 3
1091 & bb:[19,15,15,15] & bb:[23,15,15,15] @ bb:[15,15,17,15] & bb:[15,15,21,15] @ bb:[15,15,1516] & bb:[15, 15,15, 20]
bb: [20,15,15,15] @ bb: [24, 15, 15, 15] bb: [15,15,18,15] & bb: [15, 15, 22, 15] bb: [15,15,15,17]1 & bb:[15, 15, 15, 21]
& bb:(21,15,15,15) bb: [25, 15, 15, 15] & bb:[15,15, 19, 15] bb: [15, 15, 23, 15] @ bb:[15,15, 15, 18] bb: [15, 15, 15, 22]
@ bb:[22,15,15,15] & bb:[22, 22,19, 18] @ bb:[1515,20,15] & bb:[22,22, 19, 18] ® bb:[1515,15,19]1 @ bb:[22,22,19,48]
- -
- >
-
-
10-%
& *
* L J
- *
&
-
*
10774 =
=
19 20 21 2 23 24 25 00 02 04 06 08 w0 17 18 19 20 21 22 23 16 17 18 19 20 2 2
VCASB VCASB VCASB
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FakeHitRate scan with VCASB

Fake Hit Rate

Fake Hit Rate

fhr_scan_vs_VCASB tb

Data of 13.02.25

Region 0 Region 1 Region 2 Region 3
@& tb:[23.15,15,15] # th:[27.15,15,15] th: [15, 23, 15, 15] ® tb:[15, 27,15, 15] th: [15, 15, 31, 15] @& tb:[15, 15, 35, 15] th: [15, 15, 15, 21] #$  tb:[15, 15, 15, 25]
th: [24, 15, 15, 15] & th:[28,15,15,15] tb: [15, 24, 15, 15] s 15, 28, 15, 15] th: [15, 15, 32, 15] @& tb:[15,15, 36, 15] th: [15, 15, 15, 22] & tb:[15, 15,15, 26]
10-5{ ® tb:[25,15,15,15] th: [29, 15, 15, 15] | & tb:[15,25,15,15] th: [15, 29, 15, 15] ] & tb:[15,15,33,15] th: [15, 15, 37, 15] {1 & tb:[15,15,15,23] th: [15, 15, 15, 27]
& tb:[26,15,15,15] & th:[25,25,33,23] # th:[15, 26, 15, 15] & tb:[25,25.33,23] # tb:[15,15, 34, 15] # tb:[25,25, 33, 23] & tb:[15, 15,15, 24] & tb: (25,25, 33, 23]
-
>
L 2
- - .
. - -
10754 ! - E ! " e E L - 4
-
>
>
* &>
-
104 * 1 4 ]
=
=
23 24 25 26 27 28 29 23 24 25 26 27 28 29 31 32 33 34 35 36 37 21 22 23 24 25 26 27
VCASB VCASB VCASB VCASB
fhr_scan_vs_VCASB bb
Region 0 Region 2 Region 3
107 4 bb: [19, 15, 15, 15] & bb:[23,15,15,15] 1 1 & bb:[15,15,17,15] & bb:[15,15,21,15] 1 & bb:[15, 15,15, 16] # bb:[15, 15,15, 20]
bb: [20, 15, 15, 15] @ bb:[24,15,15,15] bb: [15, 15, 18, 15] @ bb:[15,15,22,15] bb: [15, 15, 15, 17] & bb:[15,15,15,21]
&  bb:[21,15,15,15] bb: [25, 15, 15, 15] ®  bb:[15,15,19,15) bb: [15, 15, 23, 15] & bb:[15, 15,15, 18] bb: [15, 15, 15, 22]
® bb:[22,15,15,15] @& bb:[22,22,19, 18] ® bb:[15,15,20,15] & bb:[22,22,19,18] #® bb:[15,15,15,19] & bb:[22,22,19/18]
hd -
L d -
L 3
-
107 4 : 1 1 . 1
*> -
* L 4
- *
&
L
*
107 4 ] | = ]
=
19 20 2 2 23 24 25 00 02 04 06 08 w17 18 19 20 21 22 23 16 17 18 19 20 21 2
VCASB VCASB VCASB
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Threshold and FHR scans with VCASB

Thresholds Region 1 Region 2 Region 3
TOP 108 e 106 e

MQOSS UserManus

THR scan
In THR stability scan at VCASB = 15, we observed before

% In TOP - THR expected: THO < TH3 S TH1 << TH2 -
observed: TH1 < THO < TH3 << TH2

¢ This scan show that TH1 < THO = TH3 << TH2 at
VCASB = 20

% In BOTTOM — THR expected: THO = TH1 = TH2 >> TH3
- observed: THO = TH2 >> TH3 (masked region 1)
¢ The results are consistent

FHR scan
* In TOP - FHR2 << FHRO, FHR1, FHR3
% |In BOTTOM - FHR3 >> FHR2 >> FHRO

Fake Hit Rate

- -i- tb Region 0 bb Region 0
45 R i i i -®- tbRegionl —$— bbRegion1
' \"“"-" - - th Region 2 bb Region 2
S S~ s -W- tb Regi bb Regi
~ ~ - gion 3 Region 3
40 - B B | . | ]
j xg S ~a
L% "‘i T=a
— Sas ~ -~
(9] “ﬁ:_s':“\__ -
Q 35 1 Ty W . TS i
= 1 - - -h-""*--..
h=} ] t“':‘:-.:-. -
=] ~3 ~—
E ] > ——
E30t IE 1“ ¥1 — ey
= S N ~
*‘"%;; i N
25 | - 3 5
e 2
20 4
—_—nn
10 15 20 25 30 35
VICASB
1074
- tb Region 0 $ - bb Region 0
- tb Region 1 ~®- bb Region 1
- tb Region 2 bb Region 2
- tb Region 3 bb Region 3
1073 B
4
=
’I
=
4
4
10_6"""" e B R A - v e R — Fﬁ,fﬁﬂoe»
requirement <
e
/
2
.
-1
1077.
10 - ,
10 35
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https://gitlab.cern.ch/groups/alice-its3-wp3/moss-testing/-/wikis/Moss%20user%20manual

Threshold (ADC)

Threshold and FHR scans with VCASB

Data of 14.02.25

10-*
—#— Threshold bb Regian 0 -H- Fake Hit Rate bb Region 0
304 -M- tb Region 0 bb Region 1 ~m._ -H- tb Region 0 bb Region 1
~M- tb Region 1 bb Region 2 \\‘ ~H~- tb Region 1 bb Region 2
-M- tb Region 2 bb Region 3 '§§: B ',ﬂ -H@- tb Region 2 bb Region 3
284 -H- tb Region 3 \\t:\‘ i go zH- tb Region 3 F107°
~E20E S I N -~
R N w0 E
26 FLALNAEN SN s
<
. Fm, W R "N
4 4 S = \
................................................................. /Fﬁ/‘.""\_ 10—6
24 - ; _# = #7753 FHR requirement < ls}iﬁ
/ 4
’ gi? e
)
F s
22 4 o &, 2
g’ E,I #l
% / F1077
4 7
20 m:l s
m
18
T T T T T 1078
15 20 25 30 35
VCASB

Fake Hit Rate

Threshold (ADC)

Data of 13.02.25

10~
30 1 —@— Threshold bb Region 0 #_ ~H#~- Fake Hit Rate bb Region 0
-M- tb Region 0 bb Region 1 -f@- tb Region 0 bb Region 1
-B- tb Region 1 bb Region 2 ~H~- tb Region 1 bb Region 2
281 _W- tb Region 2 bb Region 3 ~gHE- tb Region 2 bb Region 3
-l- tb Region 3 -H-"-tb Region 3 L 10-5
26 \\""
4 ~
e
S SPS S = = Sy~ S AU S SO PSS ,.’? ............................ F10-6
E’ ITS3 FHR requirement < 1e-06
-
=
22 1 S
’ =
; -
#
- 10—7
20 1
18 A
T T T T T 1078
15 20 25 30 35

VCASB

* We canfind the operating VCASB for each region provided that the FHR of ITS3 limit of <1E-6
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A TOT measurement: Source Stuck Readout Scan

MOSS pixel read-out

How can we make the RO get stuck intentionally?

» Assert long STROBE ~ 400 ps

* When OUTD activates, hit gets stored in latch STROBE —
- . . Discriminator & D Q Hit Flag
» TESTOUT configured such that it asserts if (©OUTD)
any pixel fired
+ RO-command on TESTOUT, e
will read hit, reset latch
encodes
ixel
» As STROBE & OUTD still active, latch will addross
store same hit again Pixel Reset — 1R
(CLEAR_COL & SELECT_ROW)

* Priority-encoder will read out same pixel

again triggers

. Read-out command
* Pixel will be read-out n times until OUTD

deactivates”
Any pixel fires (TESTOUT)

Simplified principle of the MOSS pixel readout
* assuming STROBE still active 5

https://indi rn.ch/event/147 /contributions/622 /attachments/2 /5254072/24 12_10_ToT_StuckR f


https://indico.cern.ch/event/1479059/contributions/6229956/attachments/2983389/5254072/24_12_10_ToT_StuckRO.pdf
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babyMOSS *>Fe Spectum - Tot distribution - SourceStuckTotAnalysis

eset = 10
eset = 15

S sss355
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eset = 30

|'I I |'|l

B

II 1“.
2

0 50 100 150

00 250 300

Repeated Readout Cycles

Source Stuck Readout Scan - babyMOSS

* Method based on
readout of the same
pixel when the strobe is
activated

* The resolutionis higher
than the Totone

e (Calibration and
correction tecnique
under investigation



babyMOSS Prototype summary

AVDD AVDD AVDD
* There are different front-end variants within a HU: 'B'ASD_E% RESET D_?; o D_‘Emo
V
Region 0 Region 1 Region 2 Region 3 |_E M1 VRCAS D—d M6
IN § A
o [N e R e [ [ en
BOTTOM |Standard | Standard |'Standard " Slightly different layout = o |\ ﬁ .
. - . . _ —, M2 VCASN |:>—||; M8
* Fornominal settings with pwell/psub at OV and Cin =5 fF, simulated _
thresholds are: vs p—* M3 IBIASN —]_ M9
Thresholds Region O Region 1 Region 2 Region 3 1 1 1

o In"standard layout" a parasitic capacitance added to improves the
stability of the circuit. This capacitance, however, also reduces the front-
end gain (red curve).

o In“slightly different layout® parasitic capacitance was slightly reduced,
so front-end gain increases (

)'ba byMOSS Test Set-up and Scans at Bari



DPTS paper reference plots

aso —— Vp=200 mV e Viean=100 mV e Vieasn=150 mV 500 -
—— Vyp=600 mV — Veass=200 mV — Veasn=250 mV B
E 300- — Vp=1200 mV — Vean=350 mV Veasn=400 mV % 400 *
v 250 © .
g 2 300 ¥”§
3200 g K. ’
- 4 F — K ‘.
§150 : 200 - % "
8 100+ g I bt N "
50 = 100 =W
{ Y |
A 0 10 20 30 40 50 0+ "
- losor=1 pA - Jeias=10 nA Tt aftar chargs Inection tis) 0 200 400 600 0 200 400 600 8000 10 20 30 40 50
. reser=10 PA lias=100 nA Veass (MV) Veasa (MV) Ireset (PA)
S 300- — lroser=70 PA —— Joias=700 NA
E
@ 250+ 500 -
g —
-g- 200 :g
- 4 °
é' 150 _2.
3 100+ g
50 5
[~
: ; — ; : | o —#— Vo =Vower = 0.0V
0 10 20 30 40 500 10 20 30 40 50 g S 2
Time after charge injection {us) Time after charge injection (us) “t= Ve = Vogen = -12V
-+ Vo =Vpwer = -3.0V

0 100 200 300 400 500 0 100 200 300 400 500
46 (NA) Isias (NA), Injiasn=1pias/10
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https://www.sciencedirect.com/science/article/pii/S016890022300579X?via%3Dihub
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