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General comments MV,/P

A Mvd-2.1: New versions uploaded to Wikipage

Mvd-2.1_AddDisk a  Strip part: Sv-3.3ext:
. Z‘ppfdmﬁ'ii.1_Addmsgs_mwersion Additional components ne_eded for
o - adpen st Mvd-2.1 version (schematic)

o Myvd-2.1_Sensitive

e Based on Sv-3.3 and Py-3.1 subversion u P|Xe| part PV'BO (m EChanICS)

« Download . - . .
« Link to documentation Pv-3.1c (simplified for simulation)
‘ C > ‘ : Extended version of Sv-2.2 with additional
sw-2 Zextstp Docy Sy-2.3
components ;
Pixel subversions
- bownload file - Link to
- Comment -

documentation -

» Pixel subversion for MWD-2.0 including global MwD
suUpport frame:

A
Pv-3.1.5tp \ Docu Pv-3.1

Fy-2.1c.stp Docl Py-2.1  Same version from above optimized for CAD converter:
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General comments MV,/P

A Mvd-2.1: New versions uploaded to Wikipage

o Based on the model presented at
last meeting

o Additional input from electronics
and mechanics
A Fixation of input parameters

Collaboration Meeting
MVD Subgroup
GSI, December 8, 2009

Thomas Wirschig

Implementation of a dedicated routing
concept for the updated MVD model

Roadmap panéP

a  Completion of upstream routing

A Implementation into
simulation framework

 Dedicated MVD internal meeting

to fix input parameters ~ January 201

+ Implementation of updated MVD-2.1

model into simulation software before March 2010

+ Design description and extraction

of reliable numbers for TDR ~ June 2010

A Presentation (including results)

during computing + mechanics session
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S
General comments EBY,/P

A Implementation
a Complete, detailed CAD model

a CAD converter: STEP file A ROOT geometry

a Material definition of all components
A New materials: Density-weighted modification

v Z and A defined referring to main element

v Density modulation of 2" material:
eﬁ_XO +(1 X) C)’2

A Extensive collision checks (CAD / Root)

A Simulation
a  Mapping of overall material budget
o Study of influence of different components and layers

' PANDA Collaboration Meeting i MVD, GSI, December 8 , 2009 4.
universitatbonn Thomas Wirschig, Dedicated routing concept for updated MVD model



ents

A Implementation: CAD conversion

o Cones made from
single elements

o Simplification of
mechanics details
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Main versions available MWVD

A Mvd-2.1 AddDisks_ FullVersion

o Full version of extended inner tracker: |

MVD + Additional disks
# of volumes:

A Mvd-2.1 FullVersion 70.458
. # of different volume types:
a Full version of MVD 597 yp

A Mvd-2.1 AddDisks_ Sensitive
o MVD + Additional disks: ;

Active detector volumes only ’4
A Mvd-2.1 Sensitive / ':
W

u Active MVD detector volumes only

' PANDA Collaboration Meeting i MVD, GSI, December 8 , 2009 6.
universitatbonn Thomas Wirschig, Dedicated routing concept for updated MVD model



Main versions available MWVD

A lllustration of MVVD and additional forward disks

Upstrea™  gvD__ .o i)

P
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Mvd-2.1 AddDisks FullVersion

|
! |

Mvd-2.1 (Full version) AddDisks (Full version)
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Main structure

Mvd-2.1/AddDisks (Full version)

! ! ! !

Silicon Support Routing Components
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Structure of main parts MVD

Silicon

I
\ v

Sensor Frontend chip

- Sensitive volume
- Passive edge

o Extracted from Sv-3.3 and Pv-3.1

u  Design optimized for MVD part
A Number of frontends defined by pixel cell size + strip pitch
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Structure of main parts MV

Support

|
| ! | |

Barrel staves*  Barrel layer* Disk layer  Global support

* MVD part only
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Structure of main parts MVD

Support

|
| | | |

Barrel staves*  Barrel layer* Disk layer  Global support

- MVD frame
- Routing AddDisks*
- Upstream routing*
*schematic
o« Defined material: Carbon foam, Carbon,
Different #dAli ght carbono
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Structure of main parts MVD

Routing
|
v v v v
Sensor-HV FE-Supply Data/Signal Cooling
- Core - Core - Core - Core
- Insulation - Insulation - Insulation - Pipe/

. . Insulation
o« Defined material

v Core: Aluminium (HV, Data) / Copper (FE) / Water (Cooling)
v Insulation: PVC / Pipe (Cooling): Steel
a Substructure (MVD): Single barrel layer, Pixel disks, Strip disks
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Structure of main parts MV

panda

Components

! ! ! !

Module Cooling Electronics
Controller Connector Connector
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: X
Structure of main parts MVD

Components

|
! ! ! !

Module Cooling Electronics
Controller Connector Connector

Smd

a Defined material
Cooling connector: PVC / Module controller: Silicon
Smd: ALighto aluminium (reduc
El ectronics connectors: NnHea
Slmpllfled more schematic implementation
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Routing MVD

o Implementation: Barrel 1
NPacket so f o1 I nul vi dual
super-modules | |

p _fn_, (o)

a Routing regions:
(1) Within active region
(super-module)
(11) Within MVD volume
(MVD global frame)
(1IN Until z =-30 cm
(End of central frame)
(IV) Until z =-100 cm -
(End of EMC BW EC)
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Routing MVD

a Implementation: Barrel 2
NnPacketso f or r nul vi dual
super-modules

a Routing regions:
(I) Within active region
(super-module)
(11) Within MVD volume
(MVD global frame)
(1) Until z =-30 cm
(End of central frame)
(IV) Until z =-100 cm
(End of EMC BW EC) ik
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Routing MVD

a Implementation: Barrel 3
NnPacketso for.t ool vi ual
super-modules 00,

a Routing regions: -
(1) Within active region e .
(super-module)
(1) Within MVD volume =
(MVD global frame) =
(1) Until z =-30 cm
(End of central frame)
(IV) Until z=-100 cm 0
(End of EMC BW EC)
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Routing MVD

a Implementation: Barrel 4
NPacket so f or naol vi dual

super-modules

a Routing regions:
(1) Within active region
(super-module)
(11) Within MVD volume
(MVD global frame)
(1IN Until z =-30 cm
(End of central frame)
(IV) Until z =-100 cm
(End of EMC BW EC)
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Routing MVD

a Implementation: Strip disks (MVD)

hPacketso for 1 nuar [0
super-modules U oiss

a Routing regions:
(I) Within active region
(super-module)
(1) Within MVD volume
(MVD global frame)
(1) Until z =-30 cm
(End of central frame)
(IV) Until z=-100 cm
(End of EMC BW EC)
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Routing MVD

a Implementation: Strip disks (MVD + AddDisks)

ANPacketso f or 1 11 al
super-modules

a Routing regions:
(I) Within active region
(super-module)
(1) Within MVD volume
(MVD global frame)
(1) Until z =-30 cm
(End of central frame)
(IV) Until z=-100 cm
(End of EMC BW EC)
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Routing MVD

i

i

Implementation: Pixel disks
NnPacket so fo L notr vi dual
super-modules folosssss

Routing regions:
(I) Within active region
(super-module)
(1) Within MVD volume
(MVD global frame)
(1) Until z =-30 cm
(End of central frame)
(IV) Until z=-100 cm
(End of EMC BW EC)
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Routing MV

panda
Pixel disks
— —
e EEEsesaaaas - —
’ ; =
—
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Mechanics aspects MVD

Support concept

a Detailled implementation for MVD

v Global MVD (half-)frame(s)
attached to central frame

v Different MVD parts attached
to global MVD frame

a  Schematic support layers
(no detailed solution so far):

v Upstream routing
v Additional forward disks
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Mechanics aspects MVD

Support concept: MVD, sequence (1)

o« Global MVD frame

Mechanics

Simulation

universitétbonnl
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Mechanics aspects MVD

Support concept: MVD, sequence (2)

N3

v Staves attached to
upstream cone

a Pixel barrel support
v Staves for module support
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Mechanics aspects MVD

Support concept: MVD, sequence (2)

a Pixel barrel support

Mechanics
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Mechanics aspects MVD

Support concept: MVD, sequence (3)

a  Strip barrel support
v Staves for module support

—
ST

—\na

v Cylinder between
barrel layer

v Saw-tooth for staves
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Mechanics aspects MVD

Support concept: MVD, sequence (3)

a  Strip barrel support

Mechanics

Simulation
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Mechanics aspects MVD

Support concept: MVD, sequence (4)

a Pixel disk support
v Half-disks hosting

detector modules Q

v Spacers between
disks

v Suspensors to Simulation
attach to global

MVD frame §

Mechanics
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Mechanics aspects MVD

Support concept: MVD, sequence (4)

a Pixel disk support

]
[ |
il

Mechanics
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Mechanics aspects MVD

Support concept: MVD, sequence (5)

a  Strip disk support
v PCB between

layers
v Dedicated sensor _
Mechanics
support _ ~.
Simulation e
v Support structure ‘“\
for attachment to N

global MVD frame

> l‘ B, /
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Mechanics aspects MVD

Support concept: MVD, sequence (5)

a  Strip disk support

Mechanics
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Mechanics aspects MVD

Cooling

s A 2 mm pipes within detector modules (active cooling)
a Barrel: 1 pipe / stave ; Downstream connection
o Pixel disk: 1 pipe / module row
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Mechanics aspects MVD

Cooling

a Connector:
(A) A 2 mm pipes (steel) A (B) A 4 mm flexible (plastic)
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Mechanics aspects MVD

Cooling

——

o Connector: e
(A) A 2 mm pipes (steel) -
A (B) A 4 mmflexible ~—

(plastic) (/
u Strip disks: e,
Schematic
Implementation
A 1 IN/OUT per
super-module

A 1 interconnection
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Electronic components MVD

Pixel modules

SMD 0402: 2/ chip
SMD 0805: 1 / module

Module controller:
A 1/ module (smallest)
A 2/ module (all others)

Connector: Data / Supply
A 1/ module
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Electronic components MVD

Strip part

a SMD 0402: 2 / chip
a SMD 0805: 1/ 2 chip

a Module controller:
A 1/sensors

Connector:
A 1/ super-module
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mulation

A Selected results of radiation length study

o 2D mapping of main parts (MVD) - Support
Sensor Ouee
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Simulation M‘!{P

A Selected results of radiation length study
E 0.7— I Support
2 [ |7 cabling
9 0.6 | Cooling MVD
E - |_]Electronics
% 0.5 I Sensors

< 1%/ layer (S < 10%)

0.3

IRRNNAREREN

0.2

>
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8 [deg]
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PANDA Collaboration Meeting i MVD, GSI, December 8 , 2009 41 -
universitatbonn Thomas Wirschig, Dedicated routing concept for updated MVD model



Simulation MVD

A Selected results of radiation length study

101
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