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Silicon Tracker Design

* six 12cm long barrels (four detector layers) with interspersed disks
(F-disks) for forward tracking

» External large area disks (H-disks) for forward tracking (2< [n| < 3),

» 3D track reconstruction capabilities

« Good acceptance for high p; tracks

793k readout channels f El X ' J/ i X |
Barrel S | : ﬂ\ "
H-disk
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Inner radius: 2.7cm
__— Outer radius: 9.4 cm
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Assembly 1/2 cyllnder
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het

12 F-Discs
' e 144 wedges
e 26cm<r<l10cm

* 50 um (p-side)
62.5 um (n-side) pitch
* Double sided wedges
with +15° (30° effective stereo)

* Variable strip length
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4 H-Discs

9.6 cm<r<23.6cm
192 Wedges

Single sided, glued back-to-back
with £7.59 (15° effective stereo)

40 um (p-side) strip pitch
80 um readout pitch
Variable strip length

Elma-Russia

het

M.Weber, Vertex 2004

10



w o
High Density I nterconnect (HDI) e

SVX II wire bonds
‘/

Be Heat Spreaders HLI

PR C P L S0 S S0 I
R S o

- e S o o0
e B S K

4
ot

9
9
9
oe
£

55
oy
(50505
oy
.ﬁ’.“.ﬁ*ﬁ.

L
o

&
55
el

5
e
oSS SN
oSG
eSS

L
L

L
%
el

Lk

BULKHEAD
and COOLING

- Kapton based flex circuit with
SVX Ile

- Laminated to beryllium substrate,
and glued on silicon sensor

* Connected to low mass cable
which carries signal out to the
interaction region
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% Disabled HDIs

N 2009 ?

—e— Ladders
—=— F-Wedges
H-Wedges

% disabled
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Status

Total 912 HDIs
e 16% HDIs are NOT read out _

* 8% problem 1n non accessible part

— readout problems (preventing read out completely)

— ‘no download’ = problem configuring SV XII

— Low voltage trips In Y of these we found
— HV problem shorts/open lines at the

. low-mass cables
— Clock lines

e ~10% unstable
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Vertexing
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Vertexing
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Accumulated Luminosity
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Integrated Lumi for Observation at 3¢ [pb]
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A new Layer O

(Full replacement of the
current silicon detector was
cancelled last year)
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Layer O deS|gn

Fits inside present silicon layers
at r~1.6cm (only 6.8mm gap !)

Layer 0 has 6-fold symmetry
4 sensors /z half (2x7cm, 2x12cm)

71um readout pitch (inner)
and 81um (outer)

98.4% ¢ acceptance
48 hybrids

SVX4 chip

het

the current
detector
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y ™
— Layer 0 Grounding %

e Implements new
grounding approach :
laminated ground mesh
covering all CF surface

e e Excellent noise
performance without
= Faraday cage (no pick-
up noise)
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capacitive load by sensor
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DO . 2
Conclusions

DO SMT operational since more than 2% years

* Good tracking (|n|<3; c=16um) and vertexing
(b-tagging; B lifetime)

¢ 85% active channels

* Expect the inner layer to succumb radiation
after 3.5fb"! to 5 fb"! (design is 8fb"! by 2009)

 New Layer 0 being built (1nstalled 2005)
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