PIXEL2000, June 5-8, 2000
sTnTIIs “l ilE NilVE | iee -IIIIJPMENTS
FRANCO MEDDI

CERN-ALICE / University of Rome & INFN, Italy




&_

‘ Introduction:
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Physics Requirements

Design Considerations

‘ Present development status and related ISSUES:
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Front end chip
Ladder & stave layout
Read-out & control

Global layout
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o Determination of secondary vertices:

‘ Impact parameter resolution needed s(rf) <~50 mm
o Central Pb-Pb collisions:High track densities ( > 50 cm-2)

‘ Need high resolution & high granularity:
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Tracking precision:
Two tracks separation: 100

12 mm (rf ) & 100 mm (2)
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Impact parameter resolution:
50mm (rf) @ pt = 1.3 GeV/c
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ALICE SPD AS PART OF
DIMUON SPECTROMETER:
REQUIREMENTS

e Determination of primary vertices for the dimuon physics

Vertex position bounded by the vertex diamond
Size of the bunch: sx=sy=15n"m & sz=5.3cm

-/ Primary vertex resolution needed: few ~ 10 nm

o Read-out capability during high-L run with muon arm

-/ SPD higher rate central tracking device
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Correlation of the hits in the two pixel layers
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ALICE SPD RADIATION TORERANCE
REQUIREMENTS

Charged Particles Density in central

R *Z Area Pb-Pb Occupancy
(Cm) (Cm) (mZ) (Cm—Z) (%)

4  28.3 0.077 89 2.1

/7 283 0.154 22 0.6

e At r ~4cm during a running period of 10 years:
Total DOSE = 130Krad (1,3KGy) PbPh pp

(21%)  (20%)

=)

Ca-Ca
(59%)
Total neutron flux < 1012 cm
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+193 mm

70.72 mm 70.72 mm circuit
! Control signals connectdr

13.62 mm Decoupling capacitoks

16.86 mm
15.86 mm
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15.86mm
13.92mm :]

PIXEL DETECTOR

A | e ——

2500 |
PIXEL DETECTOR
v2°°“ READOUT CHIP

Aluminium

Via between horizontal
and vertical lines

Solution A Solution B

—)
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200mm x 17mm Aluminium: 15u
4 aluminium layers Kapton: 50u
bus = 81 lines 100u Glue: 10u
Vertical fines Total thickness:300u

)] mechancly i st L__yNextstp: 200mm &< Al layers
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OLD
PILOT
CHIP
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200 m (COUNTING ROOM)

40m  (ON DETECTOR)

(CLOSE DETECTOR)

OLD
ROUTER

(COUNTING ROOM)

NEW
ROUTER

1) SIMPLER PILOT — » LESSRISKASIC
2) AVAIBLE F.E. OPT. LINK — » LESS MAN POWER
3) 200 m LINK — » ROUTER ACCESSIBLE

4) FPGA + MEM + DSP ROUTER — p FLEXIBILITY FOR FUTURE “UPGRADINGS”

5) RAW DATA TRANSMITTED —p OCCUPANCY INDEPENDANCE

PIXEL2000
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pixel

serializer& link pixel :
optics receiver converter pixel
G-link router
E] busy
a
s L1, L2y, L2n
pixelchip pilot router

serializer & opto-amplifier

serializer & Glink encoder
Pixel pilot chip

Pixel pilot & serializer & opto-amplifier
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 ALCE DI NEW RoUTER AT

A VME board version
exists now !

(B sTATUS:
- done
- of the behaviour soon

- of fpga & DSP next year )
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Power supplies

Fia = 12¥/354 :
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L
Slow Control

10 shoe boxex per side total 10 half seciors per side intal



ALICE SPD: FRACTION OF
SERVICES WEIGHTS

Options:
- kapton foil power cables or
multiwires ribbon p.c.

- kapton foil signals cables or
multiwires ribbon s.c. or
multishielded twisted pair s.c.
- optical fiber

‘ ~ 110-140 g/half-stave & ~ 1m long cables system
Total weight for each side ~ 7-8 kg
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Installation sequence issue:
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System architecture )

&

Radiation damage o)

Technological aspects —i
Infrastructure ,

Installation ,
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