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Barrels Global Specifications




Barrels Global Configuration




Ladders and Barrels Global Specifications

Barrel

(mm)

Center of Sensor Radius

Pseudo
rapidity

Quantity

ladder (deg)

Angle

Coverage (¢)
(%)

Overlap

(%)

Clearance
(mm)

Chips Power
dissipation (W)

Note: <

MVTX/INTT

68.76/74.62 1.03/0.97 34 0 100 2.5 0.25/1.5 56.56
89.87/95.45 1.18/1.13 30 0 100 2.5 0.25/1.5 99.84
INTT barrels positions
move out radially 108.35/113.61 1.03/0.99 36 0 100 2.5 0.25/1.5 119.81
preventing interference and 126.76/131.79 0.91/0.88 42 0 100 25 0.25/1.5 139.77
providing more clearance to Total Quantity: 142 Ladders: Total: 416 Watts
= Number of ladders | o | Zg; - Zyerey| / Radius N =1.0 @ |Z erte|= 10 cm Ladder
increased and it has been : : B .
adjusted to maintain _ _ P
o : g e :
100 % coverage and Ladder: barrel 0 i Silicon : Silicon

full hermeticities.

I_B.U.S_Exl;en.d.eL

HDI

Module Module :

Ladder: barrels 1,2,3

Silicon
Module

<

Signal

Silicon

Module

BUS Extender

BUS Extender

h 4

Signal




Radiation Length of INTT Ladder H@

Thickness (]

Silicon 320 0.34%
HDI 473 0.49%
Stave 500 0.25%
Total 1293 1.08%

HDI Material Thickness [um] X/X,

Copper* 52 0.36
Polymide 380 0.13
Totalk* 432 0.49

*Copper thickness is not physical thickness, but effective material thickness.
**Total thickness won’t become 473um, because of the effective thickness.



HDI

Physical and Effective Thickness of

Copper Layer

HDI composed of total 7 copper layers. 4 layers are ground or power layers, so they
are solid copper, so it’s 9um thickness is fully occupied by copper. On the other hand,
the rest 3 layers are signal line layers where the amount of copper is a lot less than
ground and power layers. Here | introduce “effective thickness” to give the correct
amount of copper material for the signal layers.

One of signal layer

The copper area is only a few % of solid copper case.
The effective copper thickness is calculated by 9um * a few%.




HD

Layer Struct

ure of HDI

Coverlay Paolyide 125 gm
Regist 2 opm Coverlay Glue 25 pm
Copper plated 15 gm Copper plated 15 gm
L1 Electrolytic copper foil 9 pm HVLINE+AGND L1 Electrolytic copper faoil 9 pm
Base Paolyimide 50 prm Base Polyimide 50 pm
L2 Electroltic copper foil 8 gm A GND L? Electrolytic copper foil 5 pm
Glue 2 pm Glue 25 gm
Base Palyimide 125 tm Base Polyimide 125 gm
Glue 15 gm Glue 15 gm
L3 Elactrolytic copper foil 9 pm RF LINE L3 Electrolytic copper fail 9 pm
Base Paolyimide 50 pm Base Polyimide 50 pm
L4 Electroltic copper foil 8 gm PWR L4 Electrolytic copper foil 5 pm
Glue 25 jm Glue 25 pim
Base Polyimide 125 ¢m Base Polyimide 125 pm
Glue 15 gm Glue 15 gm
L5 Electrolytic copper foil 9 pm SIG L5 Electrolytic copper fail 9 pm
Base Polyimide 50 pm Base Polyimide 50 pm
Lt Electrolytic copper foil 8 gm D GND L& Electrolytic copper foil 8 gim
Glue 25 pm Glue 25 pm
Base Polyimide 25 pm Base Polyimide 25 pm
L7 Electrolytic copper foil 9 pm L7 Electrolytic copper fail 9 pm
Copper plated 15 gm Copper plated 15 gm
Regist 2 pm Coverlay Glue 25 pm
#m Coverlay Polyimide 125 tm
Glue for support plate 40 pgm
438 pm Support Plate FR-4 1.0t 1000 pm
I

TOTALRE 438 pm

TOTALPE 473 pm

Sub Component Thickness

Copper Layers

Effective Real [
m]

Occupancy

100%
100%

100%

B2%

100%

3%

100%

0.5%

Total
Radiation Length [cm]
X/ Mrad [4]

[p2m]

1500

500

5.00

074

5.00

028

500

005
008

52146
1435
0.36339

83

Eise
[gm]

125
25

50
25
125
15
50
25
125
15
50
25

25

25
125

3B0
266
0132867

Total
0496254
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Ladder LO: Sensor Specifications

Ladder: barrel 0 Silicon  Silicon
HDI Module Module HDI BUS Extender

0630 0527 0579
6.0 [13.4] [16.7]

[90.0] '|' [90.0]

3.622 3622

[92.0] (92.0]
0.008.
[0.21

LO: Sensor design for LO: better seg. in z: 140.6 um

v

Single cell Single sensor =5 x 1 cells
N (e
-f-._ ;’ Thickness: 320 um
= 3 Pitch: 18 mm/128 = 140.625 um
%. ®-length (single sensor) = 16 mm
5| € 18 mm > F-length (active area) = 13.4 mm
Z-diréction Z-length (single sensor) =92 mm

Z-length (active area) = 18 mm x 5 cells =90 mm 9



Ladder LO: HDI and Chips Specifications sPHERIIX

4 | 3 v 2 | 1
REVISION HISTDRY
REV_ | ECN NUMBER [ ZONE | DESCRIPTION [ oate [ approveD
I I [ [ 7aezon |
[11‘811]
0.020 300.0
i L
. !
Thickness: 473 um B 100 hey B
) 255 *
Width: 25.5 mm b__0000
z-length total: 300 mm
H H 0.000 0.234 0943 1651 2360 3069 3864 4573 5281 5990 6699
(radiation length = 0.49%) [0.0] [59] [239] [419] [59.9] [77.9] [98.1] [116.1] [136.1) [1521] [170.1)

0630 0527 0579
[16.01 [13.4) [1&7]

B 0.106 0339 <+
B FPHX chip

Sensor thickness: 320 um . T
FPHX chip thickness: 320 um f30.0] foo.0 DETAIL B
[39'3.2021 13932021 SCALE 2 : 1
0008 |,
[0.2]
A A
DETAIL A b BROOKHAVEN NATIONAL LABORATORY
SCALE 1: 1 6% E S R K A S e s OCATES

THIRD ANGLE PROJECTION

INTT
Layer 0 HDI North

DUTSTANDING ECH KUHBERS

% I 3 T

0.4 CATEGORY: [SCALE 11 JWEIGHT. HiAJSHEET 1 OF 1
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Ladder L1 (2,3): Sensor Specifications sPHEIX

Ladder: barrels 1,2,3

0.050
0.786 [1.3]
[20.0]

e

Sil

Module

icon Si|iC0n
Module

BUS Extender

‘ 5.039 3,937 ‘
= 1

[128.0]
5118

[100.0]
4L.016

L1, L2, L3 Sensor design: better seg in ¢

Single cell

Wwi86°6

uonda.p-$

pa b
- A: 16 mm (B:20 mm{
Z-direction

[130.0]

102.0
0.008 __|
[02)

Type A: Single sensor =x 2 cells

Type B: Single sensor =(5)x 2 cells

Thickness: 320 um

Pitch: 9.984 mm/128 =78 um

®-length (single sensor) = 22.5 mm
®-length (active area) =20.0 mm

Z-length type-A (single sensor) = 130.0 mm
Z-length type-A (active area) = 128.0 mm
Z-length type-B (single sensor) = 102.0 mm
Z-length type-B (active area) = 100.0 mm
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Ladder L1 (2,3): HDI Specifications

SPHENRIX
4 | ¥ 2 1
REWISION HISTORY
EEEEEE DESCRIPTION DATE | aPPROVED
| | | | foiaemr |
15,748
0.020__]| '
1233 [0 5] ™ [£.00.0]
. (3131 _
Thickness: 473 um T 0305
. I?_al
Width: 38.0 mm 1496 1693
[38.0] 0157 [43.0]
z-length total: 400 mm L& ”1
.. , 0.000
(radiation length = 0.49% [0.0] -t
uouu 0195 0825 1454 2084 271k 3344 3974 4604 5399 6182 6965 7748 8531 L[’B?f?]«‘
[0.0] [4.9] [20.9] [36.9] [52.9] [68.9] [849] [100.9] [116.9] [1371] [157.0] [176.9] [196.8] [216.7] .
0050
[0 o 1 0.359
. 20, 0.106 :
Sensor thickness: 320 um 17_% (2.7] [9.1]
FPHX chip thickness: 320 um o EE FPHX
: L.
I T chip
[5.039] I [3.93?] DETAIL B
128.0 100.0
5,118 4016 SCALE 2 : 1
[130.0] [102.0)
0.008__|
[02] —
BROOKHAVEN NATIONAL LABORATORY
DETA'L A 69 '\ SPHEIX BROOKHAVEN SCIENCE ASSOCIATES
SCALE 1 1 THIRD AKGLE PROJECTION UPTON' NY 11973
' = INTT
Layer 123 HDI
T
UTSTANDING ECH kumerRs | | 7 IH.,N" ":T wi- u.A.ulﬂmlw. Euu 1 1 |WEIGHT NIAFHEET 1 0F 1
Z I 3 F 7

1
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cations

SPHE}RIIX

Ladder LO: Stave Specifi

3

1

Thickness: 0.5 mm, (2.5 mm tall)
Width: 25.5 mm
Z-length total: 480 mm

2
REVISION HISTORY

REV

ECN NUMBER

Z0NE

DATE APPROVED

1/4/2018

Material: Carbon Fiber and Epoxy ;
(radiation length =0.25% ) oo
t
i i
! |
003 (03 ¢

: : 0.2

ke [0.9] 021 0.409 - 0,186 0.409 - &

110.4] [4.7) [10.4]
1.004
[255]
SECTION B-B
SCALE 8 : 1
A A
69 E ﬁ BROOKHAVEN NATIONAL LABORATORY
sSPHERIIX BROOKHAVEN SCIENCE ASSOCIATES
THIRD AMGLE PROJECTION UPTON' NY 11973
Bl Layer 0 Ladder| ™
OUTSTAKDING ECH NUMBERS | | o it s DA CATEGORY | 3 B .1 [WEIGHT. WA SHEET. 7 OF 7
3 . 2 1 15



Ladder L1 (2,3): Stave Specifications sPHEIX
I 1. ! : v REEVISIDN HISTORY 1
Thickness: 0.5 mm, (2.5 mm tall) REV. | ECN NUMBER | ZONE DESCRIPTION DATE T AFPROVED

Width: 38.0 mm
Z-length total: 480 mm
Material: Carbon Fiber and Epoxy

(rad'atlon |ength = 0.25% ) R0.091 TYP 0.079
0.098 [R2.3] \ (2.0]
[2.5]
b
R —
B uoTaa 001 U’Jﬂa ojﬁ 0.424
os 0 fo2r B (8.9] 7] (10.8] 7] [8.9)
149
[38.0]
SECTION A-A
SCALE 8 : 1
A

THIRD ANGLE PROJECTIDN

BROOKHAVEN NATIONAL LABORATORY

BROOKHAVEN SCIENCE ASSOCIATES
UPTON, NY 11973

ESIRRT K.

TT Ib T

Layer 123 Ladder| ™

OUTSTAMDING ECH NUMBERS | o oh

[ATEGORY: [srace: B . 1[WEIGHT: WA TSHEET: 1 OF 7

4 | 3 L
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Summary
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Mechanical support: CFC stave Gluing/wire-bonding HDI/Chips/Testing

Stave CFC
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