ITS3 - Stitched Sensor

»Updated size specifications
Lol: RSU = 18.85 x 30 mm?, 9 RSUs per segment, active length = 270 mm
ER1: RSU = 18.516 x 21.666 mm?2, 12 RSUs per segment, active length = 260 mm
ER2: RSU = 19.564 x 21.666 mm?2, 12 RSUs per segment, active length = 260 mm

ER2 Stitched Sensor

ER2 Sensor aims to meet the ITS3 requirements

Layer 0: 12 x 3 repeated units+endcaps i /A g -

Layer 1: 12 x 4 repeated units+endcaps ‘ /

—

Layer 2: 12 x 5 repeated units+endcaps

97,82
78,256

58,692

| SEGMENT |~ |~ |~ |- |- |- [~ |- ﬂ

19,564

Repeated (Stitched) Sensing Unit

-

AZIMUTHAL WIDTH UPDATED
21,666

IB Layer Parameters Layer 0 Layer 1 Layer 2 259,992 Sensitive z-Iength

Sensor length [mm] 265.992

Sensitive length [mm)] 259.992 5 15
Sensor azimuthal width [mm| 58.692  78.256  97.820 e 265.992 Physical z-lengt )
Radial position [mm] 190 252 3L5 : =~
Equatorial gap [mm] 1.0

I

Table 3.2: Design dimensions of the sensor dies and radial position.
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ITS3 - Stitched Sensor

=IR drop

Concern over IR drop over the length of the stitched sensor.

Mitigation is to supply power from both ends of the sensor; readout at one end

Need to allow for endcaps (periphery) at both ends (4.5 mm and 1.5 mm, respectively)

IR Drops
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[mW/cm2]  mA/cm mA Ohm Vv [V] V] [mW/cm2] mA/cm mA Ohm \Y [V]
10 8.3 108.3 3.68 0.20 0.40 2.00] 10 8.3 108.3 0.321 0.017] 0.035
20 16.7 216.7 3.68 0.40 0.80 2.40] 20 16.7 216.7 0.321 0.035] 0.069
30 25.0 325.0 3.68 0.60; 1.20] 2.80] 30 25.0 325.0 0.321 0.052 0.104
333 433.3 3.68 0.80 1.60
50 41.7 541.7 3.68 1.00, 2.00 3.60 50 41.7 541.7 0.321 0.087] 0.174
e——
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Current Metal (ER1)
V=12V

Fat Metal (request for ER2)
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ePIC Disk Layout Studies - Disk 0 (EDO/HDO)

=Updated

First study: set maximum sensor length to 6 RSU and limit to two different lengths (foundry rule)

250

for new sensor size specification

EIC-SVT Disk-1 Tile

250

ePIC-SVT EDO/HDO Tile
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LAS EIC LAS
T6:20 (1 x 6) T5:72 (1 x5)
200 T5:12(1x5) 200 ';6= 5;1 ’;6)
. r_bp =31.8 mm
T4:8(1x4) r_min = 36.8 mm //
150] T3:4(1x3) 150|r_low = 46.0 mm |
T2:4(1x2) r_high=188.2 m
100 T1:4(1x1) 100 r_max = 230.0 mm|
r_bp =31.8 mm C
r_min = 36.8 mm P amm C
30 r_low =45.4 mm 50_—
r_high = 190.1 mm =
O|r_max = 230.0 mm 0 :_
-501— -501—
—100F -100
~150— ~150
—200 —200F
_25 :IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII _25 :IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
—850 —-200 -150 -100 -50 0 50 100 150 200 250 —%50 -200 -150 -100 -50 0 50 100 150 200 250

z=+/-250 mm
Cruciform = 3 x 3 sensors

Max. required length = 8 RSU
Note: second endcap not included yet



ePIC Disk Layout Studies

=Updated for new sensor size specification

First study: set maximum sensor length to 6 RSU and limit to two different lengths (foundry rule)

EIC-SVT Disk-2/3n Tile EIC-SVT ED1/HD1/ED2 Tile
LAS EIC LAS I
400| T6:124 (1x6) Se=m===ses 400| T5:136(1x5) T T
T5:16 (1x5) [T {] | TN Tg= 102 1(1 X 6) é/” \\%
T4:8(1x4) | N r_bp =31.8 mm N&
300 S 300|r_min = 36.8 mm b
T3:12(1x3) r_low = 46.0 mm |_| [T = \i_
T2:4(1x2) r_high = 400.1 mnq | | T §=
200| Ti:12(1x1) 200t _max = 430.0 mm B A
r_bp =31.8 mm N C = =
r_min = 36.8 mm O - H
100 r_low = 45.4 mm ) 100 C - -
r_high = 389.3 mm = - =
Orl_max=430.0mm | _ )41“) H O_[ I/ | i|
~100F- ~100\ [\ 1 il
: | 1 T Hyi
—200— -200— \[\|| L] H LAY
C N d - => || || é =
~300(— NSE afp ~300F- N L
C ~LLh T C =:>\\ //4:‘
~400f— il Bl ~400F ~= -
'flllllI|IIII|IIII|IIIThIIIlIIIIlIIIIlIIIIlII 'fl|IIllllllllllllllllrhlllllIII|IIII|IIII|II
-400 -300 -200 -100 O 100 200 300 400 -400 -300 200 -100 O 100 200 300 400

Z=+/-450 mm; - 700 mm
Cruciform = 3 x 3 sensors
Maximum sensor length = 6 RSU

Max. required length = 17 RSU
Note: second endcap not included yet
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