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Trigger Adjustment (@ Kyushu)

slabP1 chip12 ch58

= +4.2fC
\ \ +8.41C
f(x) = A X Erfc(%) + const.

1 1 1 I 1 1 1 I 1 I 1 I I I I I 1 1 I 1 I 1 I 1
i i 240 260 280 500 320 340 360 & 380 & 400 ' 420 440
et i threshold [DAC]

hSN

® Threshold scan is performed for
estimation of S/N.4 and trigger
adjustment. (prewous TB: 11.6)
g / Npyig = H2MIP — H1MIP
O1MIP
® Test pulse of {4.2, 8.4} fC is injected. = os

o 4.2 fC: 1 MIP for 320 um

® S-curve is fitted by Err-function.

0.8

trigger efficiency

0.4

l\)
o

slab: ~ 230 DAC.

S/Nrtg is worse because of noisy pedestals at Kyushu.
But it should probably have stabilized in BT.

S/NTrig =99+ 1.1

mean [DAC] 265.4 340.4 TS/N
.S/ ~ P1, all chips, ch 58-63
sigma [DAC] 120—85 125—88 3
mistake! E W .
S/NTrig 64+£08—>99 1.1 3 3 E“‘”,::.. ”’:,
. . - M H MH b ) Trigger calib.
® Trigger is set as 0.5 MIP of 320 um P s s e s s ol l ] (0.5MIP)
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Retriggers

® What is retriggers?
> consecutive BCID

> many dummy hits run32012(beam off) FEV13-K2

~/SIW-ECALtmp — ~bash ~ — katouBbeppO2:~ — s3h « s3h bepp ~ — yuBCwId:~ /work/JER v02-0
AT EEEEREEREEEEEEEREEEEEREEEEEEEEEEEEEEEEEEEEEEEEEE R R
==> 60 selected entries
(Long64_t) 60
root [27]) fevli@->Scan("event:acgNumber:chipid:nColumns:bcid:n - §&chipid==8&&nColumns==15")
EEREEREEEEEREREREEREEREEREEREREERER R AR EREEEEEE R AR AR x
Row * Instance * event * acgNumber = chipid = 3 bcid nhits
AR A AR AR R R AR AR R AR AR AR R R AR AR AR RO
* 18 % 120 * 19 116368 1
18 121 = 19 116368
18 122 * 19 116368
18 123 19 116368
18 124 19 116368
18 125 19 116368
18 126 19 116368
18 127 19 = 116368
18 128 19 = 116368
18 129 19 116368
130 19 116368
131 19 116368
132 19 = 116368
133 19 116368
134 19 116368
continue or q to quit >
120 72 117199
121 117199
122 117199
123 117199
124 117199
125 117199
126 117199
127 117199
128 117199
11719
130 117199
131 y 117199
132 117199
133 117199
117199
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Retriggers

® trigger vs charge
- Which shaper has problems that cause retriggers?
- The charges and hits are compared between good/retrigger events.
- Even the channel which charge is lower than pedestal is triggered.

» Fast shaper has some problems in retrigger?

run_32010_dif_1_1_1 event0 chip12 sca0 bcid224 nhits1 run_32010_dif_1_1_1 event0 chip12 sca2 bcid229 nhits40
§‘4sof— I g900 :
5 F good || i 1 retrigger
400:— 800
350 700
=W
300 — 600
250~ 500
200;— It 400 M
1505— 200 gigiy
IOOE— 200
sof— 100
Py =P 1 IO I BRI EEPEPE BRI PR 0 - | .
0 10 20 30 40 50 80 0 10 20 30 40 50 60
Channel Channe!
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Retriggers

® pedestal map (run 32015, FEV13-P1) | showed this map in previous talk,

All Good Retrigger but | have to comment that
this run is operated with TDC mode

pedestal_map_all pedestal_map_badbcid_0 pedestal_map_badbcid_not_0 - -
| ~ and its SCA is 0.
2

Mean

80 60 40 20 0 20 40 60 80 80 60 40 20 0 20 40 60 80 80 60 40 20 0 20 40 60 80

pedestal_width_map_all pedestal_width_map_badbcid_0 pedestal_width_map_badbcid_not_0

Width

g 5 £ 8 o 3 5 3 3

80 60 40 20 0 20 40 60 80 80 60 40 20 0 20 40 60 80
x x

Pedestal_mean_difference Pedestal_mean_ratio

Yimm]

~ os 40 280 300 0 340 360 380
1 2

0.2

T N i - e Double pedestal
| Mean difference I entry ratlo-l by retrigger

E 5 5 8 o 3 5 3 8
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Retriggers

® In ADC mode, the strange structure of pedestal width disappeared.

TDC mode (run32015)

Pedestal Mean (all, sca0) Pedestal Mean (goodbod, scad)
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ADC mode (run32004-32010)

Pedestal Mean (batbod. scad)

Yu Kato

Pecestal Mean (af. scal) Pedestal Mean (goodbod. scald)
- - .

Pedestal Mean Dadbod. sca0)




Retriggers

® channel combination
> Almost all the channel is triggered in single retrigger unit.
o It’s difficult to distinguish some retriggers to divide into unit.

root [6] fevl@->Scan("event:acqNumber:chipid:nColumns:bcid:badbcid:nhits","bcid!=-999&&chipid==12&8&event==21")
sekkckkkkkkokokkkkkkoioiikkkkkkkokkkkkkkokkkkkkkkkkkkkkkikkkkkkkkkkkkiekkkkkkkkkkioccooooiokkkokokokokok

* Row * Instance * event * acqNumber * chipid * nColumns bcid * badbcid * nhits *

S B B S S S S e e s

20 * 180 21 * 86878 * 12 % 15 % (%) 1 *x

20 181 21 86878 12 15
20 182 21 86878 12 15
20 183 21 86878 12 15
20 184 21 86878 12 15
20 185 21 86878 12 15
20 186 21 86878 12 15
20 187 21 86878 12 15
20 188 21 86878 12 15
20 189 21 86878 12 15
20 190 21 86878 12 15
20 191 21 86878 12 15
20 192 21 86878 12 15
20 193 21 86878 12 15
: 20 * 194 % 21 86878 12 * 15 * * 24 x
sokkkokkkokokkkkkkokkokkokkokkokkkkokkkokkkkokkkkokkkokokkkokokkokokokkokokokokokkokkokkokkokkkskokkkokokkkokokkkokokkkokoikoioioioioloiiooloikok Rk kR ok kok

run32010(beam on) FEV13-P1

*
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A B B B B B B B B B
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E K B B BE R B CBE B B CBE B B B
' EREEEEEEE.;
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Retriggers

® channel combination
> Almost all the channel is triggered in single retrigger unit.
o It's difficult to distinguish some retriggers to divide into unit.

» In single retrigger unit, all the channel without masked is triggered.

run_32010_di_1_1_1 event20 chip2 scal boid3292 nhitst run_32010_H_1_1_1 event20 chip12 sca2 beidd296 nhitss -
Er U] S H TR g M en e
E run_32010_dif_1_1_1 event20 chip12 sca bcid3292 nhits1
2 g s
E w0
kA et Sanei ey
" 1 A 1 A L 300
0 » x 40 % et
T
200
run_32010__1_1_1 event20 chip12 sca3 bid32a7 nhitsS4 run_32010_0H_1_1_1 event20 chip!2 scad bokdd298 nhits2
"E B -
‘W"'J‘_w~-~ﬂv_.u—\—qjl\—lﬂ_w_. Tﬂ—wmw.m
300 b
200 |~
= no-E— % 10 2 ) ) £ 5
20 200
. 3 #37: masked channel
150 p—
%o wo:"—
% sof-
°o ° 0 » 40 % w 0‘- |lo 710 ; l:) ; é -
Channel Channe!
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Retriggers

e Summary
» Fast shaper has some problems in retrigger?
» Structure of double pedestal appear only in TDC mode.

» In single retrigger unit, all the channel without masked is triggered.

® Questions
« | suspect the stability of the reference voltage especially on fast shaper.

15 cells Analog

feedback
| capacitance | N\E———

fine tuning individual trigger
threshold adjustment
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Pedestal difference between ADC/TDC mode

® We found the difference of pedestals between ADC/TDC mode.
® Memory-cell dependence is not same.
® In TDC mode, SCA-~2 is worse.

run 32004-010, ASIC 12 (beam) run 32015, ASIC 13 (beam)
§ E —e— FEVI3P1 § E —&— FEVI3 P
3 E FEV13 P2 2 sE iyl
6.5 —4— FEV13 P3 (320pm) 5 OVF +— FEV13 P3 (320um)
- v FEV13 K1 8 6:_ —¥— FEV13 K1
8E- » FEV13 K2 g C°E — FEV13K2
5.5k " 5.5 \ :
s Width of pedestal oF '\ Width of pedestal
3 with ADC mode = ‘ 1 with TDC mode
45— 4.5 L -
aF- s TRt L
35F- = i I
3F- = T
2-55— 2.55—
A= | 1 1 I L | | obs 1y | | ! 1 1 I L,
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
SCA SCA
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Pedestal difference between ADC/TDC mode

® We found the difference of pedestals between ADC/TDC mode.

® Memory-cell dependence is not same.

® In TDC mode, SCA-~2 is worse.
ped_chip13_chn0_scal

ped chipl3 chnd scal

250 }— Entries 4164

= Mean 3192

- StdDev 1076
m =
150 |—
100 —
50—

0 » 1 | o1 1 1 ] 1 1

pedestal widtn

e
0

run 32015, ASIC 13 (beam)

_”llIIllllllllIlIll]llll]lllllll”l””llllllllll

—e— FEVI3 P1
FEV13 P2

+— FEV13 P3 (320um)
—¥— FEV13 K1
< FEVI13 K2

Width of pedestal
with TDC mode

1 1 1 11 1
0 2

» There are double pedestal even after bcid selection in TDC mode.
» The criteria for identification of double pedestal is not optimized.
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Work in progress.
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pedestal mean
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Pedestal difference between ADC/TDC mode

® We found the difference of pedestals between ADC/TDC mode.

® Memory-cell dependence is not same.

® In the first memory cell, the difference of typical Ped_mean is ~15b.

run 32004-010, ASIC 12 (beam)

—e— FEVI3P1
FEV13 P2

—4— FEV13 P3 (320pum)
¥ FEVI3 K1
p— FEV13 K2

y # | i.’.fi"’:k*-‘*---?-:f'—iﬁfiﬁiﬁi‘ﬁ;ﬁ

N

Mean of pedestal
with ADC mode
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SCA

run 32015, ASIC 13 (beam)

—+— FEVI3P1
FEV13 P2

—4— FEV13 P3 (320um)
¥ FEV13 K1
4 FEV13 K2

I = Lol
.4__;._&4._; {‘f;?“*‘""" ;“{

_lllllllllllllllllIIIIIIIIIIIIIIIITIIIII

s /) f o MR
ssob-
240 Mean of pedestal
220 with TDC mode
A ey S SN SR e N
SCA
14
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Retriggers

SCA O SCA 1
TDC mode (run32015) TDC mode (run32015)

Pedestal Mean (all, sca0) Pedestal Mean (goodbod, scad) Pedestal Mean (badbod. scad) Podestal Moan (all. scat) Podestal Mean (goodboid, scat) Podestal Mean (badbekd, scat)

!

® ® % W0 ™ W e W

Rewigger Rate (N_/N,.)
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hannels
® A few channels are noisy after trigger adjustment and masked: 1 - 2 %.

ISy C

Masking of No

slab P1 slab P2 slab P3

® Individual threshold control was not used because it wasn't ready. — Next TB
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