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Time scanning of the signal in analog-
to-digital converter
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Digital signal filter

Standard scheme for digital filter —
fitting time scan in a channel and
definition maximum of the
function (As;¢).

Fx) = w rexp(1- (x—t0)/ )
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Alternative scheme: Parameterize
a maximum value (A4,4,) with a
sum signal value at the time(Z2) in
each channel.

Motivation:

- stability

- less resource consuming
- can be hardware-based



Check digital filter schemes

e Each point on the histograms on
the right corresponds to the

signal with h. 1

* Integral and sum was taken at
the full time interval

No cuts were used

Afit

APV_6 and Ch_17
int_maxfit
2000 = Entries 3382
=i Mean x 3403
1800 - Mean y 612.9
4606 F— . d RMS x 2389
= Aflt( F t) RMS y 3479
1400 |— [l S
= A
1200 — 'y f}‘ q;ﬁ"’t%ﬁ j-
- 1”:.[!'&. 'A?‘ I i
1000 — 44‘" {#-‘I? i
- ; : T :'I ﬁ’.
800 |— ? o B
- i e e %%%
= an R iy ¥
600 — wd s v R TR
- NI 1 A v Rk,
- wtdar Gt b bl *HI A
400 F— o Ltk gl 5 et
Myl Al'.';h\ -2
200 _—,\.{w ML ockh
= i, o
oq.”'ﬁ'l....l e b by e b by b e 0
0 1000 2000 3000 4000 5000 6000 7000 8000 j 9000
“ Entries 21| Qmax APV_6 and Ch_17 :
Mean 4285 2000 sum_maxbin
RMS 1.799 -y Entries 3382
ST 1800 F— Mean x 3373
E Mean y 624.2
- RMS x 2402
1600 —
- Z RMSy e 357.4
1400 £ Qmax ' s i
= ‘&rn w“&w t
1200 |—
E ; e .-f *L% ‘y“#
1000 — et WW
- et A
800 |— P
600 —
400 :—"'II L
200 " 4
6 18 20 0_...| NP PR I BT (A A I S
0 2000 3000 4000 5000 6000 7000 8000




Parametrization Q,,4x(2)

A scheme with parameterization must be individually defined
for each channel
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S(x) =pl+p2x+p3
chi2=25738.8 NDF=1898 chi2/NDF=13.561
p1=-1580.38 p2=25.7465 p3=4162.02



APV_6 and Ch_32

Other run A
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Correlations

The filtering scheme with parametrization has no systematic deviation
from the fitting scheme
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Correlations
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Relative fluctuations between digital filter

schemes

e — Apar _ Afit

Asit

o = RMS(¢)

e Fluctuations in fitting scheme
depend heavily on the amount of
charge

* Fluctuations have statistical
nature and don't have systematic
deviations
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Summary

v’ Developed the alternative scheme of digital
signal filter

v’ Compared standard and alternative
schemes

v’ Developed the scheme of digital filter
approximately 150 times faster than the
standard



Thank you for your
attention!
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Correlations

The filtering schema with parametrization has no systematic deviation
from the fitting schema
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Correlation and fit of noise

APV _6 and Ch_14
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