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ToT (us)

ToT average over all injections — IRESET

Our results DPTS paper: arXiv:2212.08621
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ToT mean vs. leset for all pixels.
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ToT average over all injections — VCASN

Our results

ToT mean vs. Vcasy for all pixels.
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ToT average over all injections — DB

Our results DPTS paper: arXiv:2212.08621
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ToT average over all injections — IBIAS

Our results DPTS paper: arXiv:2212.08621

. 40
oT mean vs. Igjas for all pixels. .
t_.-*._._--_._._l_'_-_‘.'_'—'i 304
4 \
5 201 oo ? . -"0.
[ - -7 Py 4 "
[
101 .
...,
b e e b — — e s — — o i
0L | . —L | | | L | | . | |
0 200 400 600 0 200 400 600 8000 10 20 30 40 50
Veasp (mV) i Lo\ Ireset (PA)
40
lt'-'""*l—vl—u.l._.—-—I‘I—u—.—l‘— —l‘
30
4
=20
E ®eignnnn, T T ®eeeean 'y POIL Shhe Shbb b GARR b A poon +
b—'-"'—'—'l—'—'—l—'—'—l'—'—'i 1o, Vsup = Vopwen = 0.0V
Vi = vacﬂ =-12V
— WH = 200 mV o Veyp = Vouen = -3.0 V
— = 0L ‘ . . . - . . . . ;
VH =400 mv 0 100 200 300 400 50§ 0 100 200 300 400 500
= VH=600mV lao (NA) Toias (NA), iasn=1oias/ 10
; m— WH = 800 mV
e e e  UH = 1000 MY | —— e — — : : : . -
Figure 10: Time-over-threshold (ToT) as a function of different chip biases at a fixed charged

100 200 300 400 500 injection of 725e~. Non-varied parameters are at nominal values (cf. Sec. .
Igias (NA)

10/17/2023 13



0.8 1
0.7 1

0.6 -

ToT g

0.3

0.2 1

0.1

ToT relative RMS over all injections — IRESET

ToT A" ys. | ..ot fOr all pixels.

0.4 -

Mean

—-= VH =200 mV /."‘
—.- VH = 400 mV /
—.- VH = 600 mV /
—.- VH = 800 mV /
—.- VH = 1000 mV .

4

_/
_/
A
-
-

e
A7 v e o o v v gy v — ——

10 20 30 40 50 60
lreset (PA)

VH =200 mV is near threshold

10/17/2023 for higher | currents

Reset

Focusing on
400-1000 mV
VH range

I

ToT BM5 ys. | .. fOr all pixels.

0.1175 1

0.1150 1

0.1125 1

ean

RMS

= 0.11001

ToT

0.1075 1

0.1050 1

0.1025 1

Mean
2y —.= VH = 400 mV
\ —-= VH = 600 mV
A\ —-= VH = 800 mV
N —--= VH = 1000 mV
\ H‘"_ ----- — v — — — —
,\‘
A s
\\ Yy
\ S~ A—
\L_.-‘ e e e ¢ — — — —h
h.'\l_.—_ ""--‘_. ..... e — e . —a

10 20 30 40 50 60
lreset (PA)

We see a ~“5% effect
from low to high I .., 12




1.2 -

RMS

Mean
o
co

ToT
o
(8)]

0.2+

ToT relative RMS over all injections — VCASB

ToT BMS ys. Veasg for all pixels.

n Mean ToT 25 ys. Veasg for all pixels without VH = 200mV.
—:= VH =200 mV
\ —-= VH = 400 mV 01351 o M= d00mv
\ —--= VH = 600 mV , 0130 - em
- — .- VH = 800 mV Focusing on ' . —+= VH = 800 mV
\. 400-1000 mV ] N\, —-= VH = 1000 mV
\ —-= VH = 1000 mV mv e O \
. VH range =2 0.120 ~.
\ - S
o i —~—
\ _ ~ 01151 T el
\ ""'-.,‘_ T
: 0.110 &~.__ T
v T~ ————
i ST e, AR,
Fi=i-lhlql-|‘—l4-.-_l-#-7-—l-_l.—-_l‘ 0.105 .h""'*'—"*‘---.:_..-:...__'.:..-_:
150 200 250 300 350 150 200 250 300 350
Veass (MV) Veass (MV)
VH = 200 mV is near threshold We see a ~5-10% effect

10/17/2023 for lowest V¢, voltages from low to high V(g 15



ToT relative RMS over all injections — VCASN
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ToT relative RMS over all injections — DB
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ToT relative RMS over all injections — IBIAS

ToT A5 ys. [g4s for all pixels.

Mean
-—-_1—.'
Dl15_ -r'__..--—'*_
.-“.-l"'"——-
"
0.14 -
E% — WH = 200 m¥
S l — H = 400 mV
DCED]-B m— YH = 600 mY
I_ m— YH = 800 mV
IE — YH = 1000 mV
0.12 -
. --*'-l—l.__-
* it — k-— _‘#l# 1
"
Dlll_ -*-—--—l,.-'—'_‘._'—'-i'_'—i
..-.-' .__-‘-'_-l-_"__-_'_‘. _____
F:i::.—-b._._‘—-—‘d'_l—|

100 200 300
IBias (NA)

10/17/2023

Similar behavior for VH = 200mV
and other VH values.

We see a few percent effect from
low to high Iy ,s.

18



Number of pixels per bin
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Number of pixels per bin

Individual pixel relative RMS values over the 25 injections — IRESET
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Number of pixels per bin

Individual pixel relative RMS values over the 25 injections — VCASB

VCASB =150 mV

For the individual pixels, the relative RMS

VCASB = 350 mV

over the injections at a fixed VH shows a
small dependence on V., at lower VH.
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Number of pixels per bin

Individual pixel means over the 25 injections — VCASN
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Individual pixel relative RMS values over the 25 injections — VCASN

VCASN =200 mV

For the individual pixels, the relative

VCASN = 600 mV

RMS over the injections at a fixed VH
depends very weakly on V,qy.
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Individual pixel means over the 25 injections — IDB

IDB =50 nA
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Individual pixel relative RMS values over the 25 injections — IDB

IDB =50 nA

For the individual pixels, the relative

IDB = 500 nA

RMS over the injections at a fixed VH
depends very weakly on I;.
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Individual pixel means over the 25 injections — IBIAS
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Number of pixels per bin

Individual pixel relative RMS values over the 25 injections — IBIAS

IBIAS = 50 nA

For the individual pixels, the relative

IBIAS = 500 nA

RMS over the injections at a fixed VH
depends very weakly on I;.
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Counts

0.91

ToT (us)
475 10.42 16.09 21.75 27.42
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Calibrated, entries: 39581
Uncalibrated, entries: 39581

>>Fe source data

LENL Setup

DPTSXW22B33
wafer: 22

chip: 33
version: X

split: 4 (opt.)
.I'.'.s_-..er= 10 FI.I':'.
.fb.=as= 100 na
.I'.b.ias.'. =10n&
Igp = 100 nA
Vcas.". =300 mYy
'I.-"::a;.': =250 mYy
Vowel = Veb = — 1.2V

Collected 100k triggers with a >>Fe source.
After requiring events with a single pixel and
applying some other cuts, about 40k events
remain.

The main peak should be the K-alpha X-ray at
5.9 keV. Since it takes 3.6 eV to create an
electron-hole pair in silicon, we would expect
this peak to be at 1640 electrons. However, we
see the peak at ~¥1510 electrons. This means

on average,

1640

Coy ~ (5o2) X 160 aF = 173.8 aF
1510

We are working to take more data to do this
correction pixel-by-pixel.



Conclusions

»We have studied the ToT sensitivity to the voltages and currents that
power/control the DPTS chip. We observe the following:

1. Combining all pixels, we see the average ToT at fixed VH depends strongly on lgccer
only. This is consistent with the published results.

2. Combining all pixels, we see the relative spread (RMS/Mean) of the ToT at fixed VH
depends weakly — up to 5% — on all the parameters when safely above the
threshold.

3. Forindividual pixels, the relative spread of the ToT at fixed VH also depends
weakly on the parameters.

4. The difference in the mean ToT for individual pixels relative to the average ToT for
all pixels also seems to depend weakly on all the parameters.

»We are working on taking high-statistics data with the Fe55 source to
perform the energy calibration pixel-by-pixel.
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