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Optimal Filtering Validation

1 OMB Pulse Injector : ( No lter)
0 E=[0,990] ADC ,HG+LG; Phase =[15,-15]ns; Pedestal = 30ADCs

Run: 1239954616 Config: OFF-OF2-NI-DSP-OF2.NI (E._-E_)/E_in EBA TileDspRefEn_EBA Run: 1239954616 Config: OFF-OF2-NI-DSP-OF2-NI (E,_EJ/E_vst, -, in EBA UM AT F
LD o Entries 3.016959¢+07 Ep—=rg ey Entries 3.016958e+07
16 — Mean -3.323e-05 0.04— Mean x -0.0008666
B —L RMS 0.0009214 W Meany  -3.323e-05
L -5 C RMS x 0.09732
14— wo.03— RMSy  0.0009214
12— Wo.02—
10— 0.01— S
6 -0.01— s
4 -0.02F
21— -0.03—
T T I N1 R T R _004:|....|....\....|....|....|‘...|....|....|
-3.04 -0.03 -0.02 -0.01 0 0.01  0.02 0.0% 3.04 T2 -1.5 -1 -0.5 0 0.5 1 1.5 2
(E, EoVE tasp~tor (NS)

Good agreement DSP-OF Small difference in Energy and Phase
reconstruction



Optimal Filtering Validation

COSMICS (lterations) Run Number 112141

Run: 112141 Confly: OFF-OF2.1-DSP-OF2.13 Relative differsnce between E__ and E,, for EBA_MOD_13.20 |
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Optimal Filtering Validation

4
o CIS (No Iterations) Run Number 113724

[ Run: 1241434986 Confiy: OFF-OF2-NI-DSP-OFLNI{E, €, /E_vet, 1, for EBA MOD_B1-63 l TusETscatter EBA_MOD §1-83
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Optimal Filtering Validation

s J |
= Laser (No Iter) : Run number:113739
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Quality Factor Studies
I

Three different implementations. LUT
1 Version 1. ( Athena) ~ 2,Tus ~
1 for S<64
0= Z‘S (Ag +ped)‘ — Q=Z‘S"_(§g’;p Dl %< 05for 64<S<i28
- (5) 0,25 for S>128
N—
= Version 2. Present QF. ~1,5us
2 (S, = (g, + ped))
Q== 4 Divisions implemented with LUT.
1 Version 3. ~1,5us Divided by Energy reconstructed to

; remove Energy dependency
IS = (4g, + ped)

Q= i=1 y /




Quality Factor Studies
2

1 The performance of QF implementation has been studied by injecting
pulses with OMB.
0 Physics pulse shapes
O Amplitude step: 1 ADC count
0 Phase step: 0,5 ns

1 RUN 1: QF variation with Energy at fixed phase = Ons
o E=[0,990] ADC; High + Low Gain
O Phase = Ons
O Pedestal = 30ADCs

1 RUN 2: QF variation with Energy at fixed phase = -1ns
o E=[0,990] ADC; High + Low Gain
O Phase = -1ns
O Pedestal = 30ADCs

1 RUN 3: QF variation with Energy and phase
o E=[0,990] ADC; High + Low Gain
0 Phase = =[15,-15]ns
O Pedestal = 30ADCs



‘S (Agl +ped)‘

QZ

Quality Factor Version 1. 5

Energy dependency for fixed phase

TileDspQFEdsp_EBA
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(S, — (4g, + ped))’
=1

Quality Factor Version 2. ¢-=—,

Energy dependency for fixed phase

Run: 1230968529 Config: Fit—DSP-OF2-NI DSP Quality Flag versus E,__ in EBA | TileDspQFEdsp_EBA
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IS, — (Ag, + ped)|

Quality Factor Version 3. ¢

— Energy dependency for fixed phase

RUN 3

E=[0,990] ADC; HG&LG
Phase = [-15,15] ns
Pedestal = 30ADCs

Run: 1239954616 Config: Fit—DSP-OF2-NI DSP Quality Flag versus tﬁp in EBA
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Next steps on QF
I

7
o1 Evaluate new implementation : (S. —(Ag, + ped))’
=]

Q:l

A2
0 Separate plots for HG & LG
1 Real Data (CIS, Laser, Cosmics) and Pile-Up

o Add plots of QF vs (Edsp-Einj)/ Einj



OMB production validation

24
1 38 boards produced and delivered.

o 15 board validated.
o Minor problems fixed.

7 FPGA firmware to be optimized.
1 85% FPGA logic elements used.



Ongoing work

1 DSP updates:
0 DSP Params:

® Binning of histograms

® MuTag thresholds

m Frag1 conditions & thresholds. E - T — QF
1 Reco validation

0 More statistics to understand discrepancies

7 QF updates

o New algorithm
o Real data



