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‘Tested sensor designs I

[1 S70 (p spray)

e SSG w30g30

e SSG w37g13

e SXT w37gl3-frame

e ST2 13+2%*6 (13 implant + 6 gap + 6 n atoll)

o Floating Pixel or Analog 2*(18i+7g)
readout 1 out of 2

e Bricked SSG w37gl3
o Bricked ST2

[1 S80 (p stops)
[1 ST1
[0 SCP
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‘ Charge collection I
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‘ Charge collection I

S70 chip - Cluster charge

0 J S R RS S S o J) S e s S s
10 10

. ssG W20930 ~ ssG w37913
07\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\ O7\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\

-0.02-0.01 0 0.01 0.02 -0.02-0.01 0 0.01 0.02
charge vs x - abs(yloc) .It. 0.120charge vs x - abs(yloc) .It. 0.10

30 mﬁgﬂmﬁﬁﬂﬂﬂ 30 [
L e 11 o e R e e
T SR !
10 I 10 feo e
- SXT o Floatlng Plxel
O7\\i\\\\i\\\\i\\\\i\\\\i\\ O7\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\

-0.02-0.01 0 0.01 0.02 -0.02-0.01 0 0.01 0.02
charge vs x - abs(yloc) .It. 0.120charge vs x - abs(yloc) .1t. 0.1®0

ol
A R LA
S RS N N
20 1;* """ +++ """
: : : *++
10 -
Lo s s ; STZ}
O 7\ | ‘ || ‘ L1 ‘ Ll ‘ L1 ‘ [

-0.02-0.01 0 0.01 0.02
charge vs x - abs(yloc) .It. 0.120

ATLAS Pixel Workshop - November 1998 Clara Troncon - Milano

November 1998 Comparison of different detector designs Clara Troncon
ATLAS Pixel Collaboration (page 4) INFN - Milano



‘ Charge collection I

S70 chip - Cluster charge
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‘ Analog algorithm I

PHp

"= PH,+PHS

linear interpolation
L>:1::.913—|—p7ltch>|<77

not linear interpolation

L = x + pitch x f‘%dn
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‘ Analog algorithm I

Effective Pitch (um)

0° | 52 | 10° | 15° | 20° | 30°

Ly

wiofh = Yhick vegs xtan CF

Important:
A(PH) = o,

Test beam: TOT dynamic range =~ 6 — 7 bits

LHC : worse (4 bits ?7)
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| Resolution I

S70 chip - Resolution
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| Resolution I
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| Resolution I
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S70 chip - Resolution
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| Resolution I

S70 chip - Resolution
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| Resolution I

S70 chip - Resolution

Floating - Pixel - ¢=(°

i :Mean . 1.956 250 C . Entries | § 6239
16000 B RMS i 07942 200 E RMS . 0.1134E-01
4000 | 150 =i

4 I 00 ;o
POOQ i : : :

o I I 50

0 i [ | L ‘ Ll ‘ [ O | | L ‘ TR

0O 5 10 15 20 -0.1 -0.05 O 0.05 O.

cluster size (row max-min) resolution single pixel

- Entries 3156 - _Entries 3156

200 - T e T ag 200 T s T e

B ‘ ) . 2104 C - Const 152.3

150 - [ Mean [ 0.4220E-03 150 §'”9'r']§'a'”; """"" 0.2642E-03
B : : 0.5608E-02 : : 0.7881E-02

100 o ‘ ************ 100 R Y | S
oy s [
O :\ L J | i \J [ O | | s | ‘ [

0.1 -0.05 005 01 -01 -005 0 005 O,

C | Entries . 9395 C ‘ | 9395
400 - [ RMS J """"" 0.1043E-01 400 - [RMS 0.1095E-01
B D /ndf [ 155;7 / 89 B 3 ; 1354 / 91
300 | constagt| asss 300 — | Constaft| 3536
- ‘Mean | i | 0.2630E-03 E M 0.1855E-03
200 |- Slgma rrrrrrrrrrrrrr 0. 10005—01 200 S rrrrrrrrrrrr 0. 10455 01
100 [ 100 [
O :\ [ [ \ [ L O :\ L \ [ \ [ \ Ll
-0.1 -005 005 0.1 -0.1 -0.05 0.05 O.
resolutlon analog resolutlon binary
ATLAS Pixel Workshop - November 1998 Clara Troncon - Milano

November 1998 Comparison of different detector designs Clara Troncon
ATLAS Pixel Collaboration (page 13) INFN - Milano



| Resolution I

S70 chip - Resolution
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| Resolution I

S70 chip - Resolution
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| Resolution I

m\

NN
=
o

oN B~ O @

20
18

12
10

rocnliitinn
reoeoviuvutlivii

oN B~ O @

November 1998

16 -
14 -

Resolution vs. azimuthal angle

€ 20 ¢ | |
" e A I ,,,,,,,, o .
3 18 : - DlnéalltgP

5
: 6
e 40
- o b Floatlng Plxel ,,,,,,
7\\i\\\\i\\\\i\\\\i\\ :\\‘\\\\‘\\\\‘\\\\‘\\
0 10 20 3 0 0 10 20 3
angle angle
F : : ’g 20 ¢ i i
A A 1 ,,,,,,,, A . i,,,@,,,,A 1 ,,,,,,,, I .
- A Dlngalltgﬁ | A -5 18 | o DPgﬁltg?' |
- 16 —
14
12
10
8
[ 6 [
S e s R S S T
; SSG W37g13 2 ; SSG W20g30
:\\‘\\\\‘\\\\‘\\\\‘\\ :\\‘\\\\‘\\\\‘\\\\‘\\
0 10 20 3 0 0 10 20 3
angle angle
ATLAS Pixel Workshop - November 1998 Clara Troncon - Milano

Comparison of different detector designs Clara Troncon

ATLAS Pixel Collaboration

(page 16) INFN - Milano



| Resolution I
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| Resolution I

= N
oo o

rocoliitinn QAIM\
IIII

|—\

(@]

FTevoVvVIiUutLivl

[HEN
NN

12

10

November 1998
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‘ Bricked design I

Bricked Option Layout

cl/c2 1/2

cl/c2 1/1

cl/c2 0/1

cl/c2 0/0
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‘Bricked design - X and Y Resolution I
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‘Bricked design - X and Y Resolution I
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‘Bricked design - Y Resolution I

Y Resolution - Bricked sensors
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| X Resolution I

Resolution vs. azimuthal angle
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‘Summary and Conclusions I

[1 SSG various designs NO CHARGE LOSS

FLOATING PIXEL HAS CHARGE LOSS
ST2 confirmed charge collection behaviour

[1 Measured RESOLUTION vs &

X Xand Y
SSG w20g30
SSG w37g13 Bricked SSG
SXT
ST2 Bricked ST2
Floating Pixel

[1 Resolution determined by

e 1 pixel to multi pixels clusters fraction
e reconstruction algorithm
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‘Summary and Conclusions I

[1 Analog algorithm for X
EXCELLENT RESOLUTION

(up to 50% improvement w.r.t. digital algorithm)
WE LOVE T.0O.T.

[1 Bricked design as expected
Y resolution ~ 60um for ® > 10"

We can take advantage of it, relaxing
the constraints on CELL SIZE

[] Optimize the number of multi pixels

clusters
Investigate impact on:
e Occupancy
e End of column buffers
e Mechanical design (optimal angle)
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