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— The Belle experiment at KEK (Tsukuba, Japan) studies CP violation in B the innermost layer (~10%), compromising tracking precision and prototype systems including various front-end modules, repeaters,
2 meson decays by measuring the sides and angles of the unitarity data acquisition throughput. This leads to another upgrade called VME controllers and FADCs with hardware data processors
i triangle. Some of these measurements require the reconstruction of SVD2. 5, where the two inner layers will be equipped with faster and performing pedestal subtraction, common mode correction and zero
tll_') the vertices of the two decaying B mesons in an Y(4S5) event, making dead-time-free front-end amplifiers. suppression within FPGAs. Moreover, multiple samples along the
M  the Silicon Vertex Detector (SVD) a critical device for the experiment. The Electronics-2 group at HEPHY Vienna designed and built the shaping curve of the APV25 can be used to reconstruct the particle
<X The initial SVD1 was in operation from 198989 until 2003, suffering sSVD2 FADC VME modules which digitize the analog data from the timing with a precision of a few nanoseconds, which will also be
from radiation levels beyond expectation. The current SVD2, installed front-end, extract the first-level trigger using combinatorics implemented in FPGA firmware using look-up tables, in order to reject
in 2003, introduced several improvements, like radiation tolerance between layers and present binary hit data to the L1.5 trigger off-time hits and thus eliminate the occupancy problem. Finally, we try
and a higher accuracy due to an additional fourth layer. Over the electronics. Due to our experience from CMS, we suggested the to optimize the signal-to-noise ratio of the front-end detector
years, the occupancy levels grew along with luminosity especially In APV25 front-end chip for the SVD2.5 upgrade and built several module, using SVDO2.5 sensors and the APV25 front-end chip.
E Belle Experiment
E Length: 7.3m
1T Diameter: 7.2m
C>) Weight: 1500tons
LI KEKB Ring Magnetic Field: 1.3T
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g Circumference: 3km
) Energies:
N e 8GeV, e” 3.5GeV
5 Peak Beam Currents: |
e 1.4A, e" 1.8 A Double-sided sensors: 246
Peak Luminosity: Radii: 2.0...8.8cm
1.7-10%cm>s™ Active area: 0.5m"
Bunch Spacing: 2ns max. Readout channels: 110582
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(@] CP violation in B" — J/y K'; arises from the Time-dependent CP asymmetry Principle of the measurement
'5: interference of these two diagrams 5 .
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Vi For B —» Jiy K, S=sin 2¢, and A=0 (no direct CP violation) At=Az/Byc, By = 0.425 at KEKB
E The first version of the Silicon Vertex
> Detector (SVD1) was in operation from LSy\dej LSy\de] LSy\dej
tf 1989 until 2003 and performed well,
0 delivering excellent physics results. %
- Unfortunately, radiation levels were # e e e
':'E higher than expected, so SVD1 suffered ) % Fullfaader
- from radiation damage and had to be S"'COH_DeteCtm L
repaired/improved several times before G oe
| It was finally upgraded to SVDZ2.
Reconstructed event Steps of SVD1 ladder assembly performed at KEK and in Melbourne
Presented to One of the first
the Electro- layer ladders of
nics-2 group SVD1 which
at HEPHY actually measured
}J/.IHeart;;,a tht;x The original poster contains a real SVD1 ladder here. Yes, it is a 3D poster :-) Unfortunately, this cannot be shown in a PDF.. E?%_?npessgr;gigx
leader of the for the first time In
Belle SVD the human history.
group.
tn“ \‘ The SVD2 has many improve- 10 Currently, the innermost layer of the SVD2 has about 10% occupancy, which will increase together with Ni“:i:?z':m E:‘Sszgli:””m
> ' _ ments compared to Its prede- — luminosity, deteriorating the tracking accuracy. Moreover, the fraction of dead-time will grow as well. apves | | v
0 "4 cessorand was installed in 2003. g Apvis VA}TA
= £ ) These issues will be solved by replacing the front-end readout chip (SVD2: VA1TA) with the fast, pipelined  Rawdaa Lger 4, repsater
E All weaknesses of the SVD1 were 1 APVZ20 (originally designed for CMS at LHC) and by real-time data processing using FPGAs. \H\;fv,spa,s_ ™ FA[{C
Eﬂ successfully cured and an g Zeroup, — PG am
o additional (fourth) layer was — VA1TA (SVD 2) | ) data (20ns jf
o added, thus improving the impact ) Tpretns ‘ : NEFERE  Crototype of an L o—
L ’ : L Threshold i & FADC with FPGA 1 N
T parameter resolution. LLE ' : - —
= T < Time over threshold ~ 2000ns (measured) > data processors Eiot Builder o
=
‘ — = Toscns o0 20 The new SVD2.5 readout will be imple-
e T R reshole mented in parallel to the existing one.
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A time resolution of 2.3 and 4.0 ns was
measured with the module shown below

for n and p sides, respectively, at a
cluster S/N of 14 and 189.
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- y Wi

:1 Pulse shape
[/ processing
RMS(tmax)~3ns

g

[ Fitted peak time residuals, n-side |

EEEEEEE

Thinned APV25s on top of sensor
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D e sy APV25 thinned down to 100um ot
| ~ 55 g 2000k
PADGTE module YMESUY 16 FADCTF modules digitize the \ n niiEESPtZEE';E;EZ? R o
: - analog data from the front-end, 2-layer flex (100um) / n-side 500F
extract the first-level trigger Rohacell (1000um) - (short strips) B I T I
iInformation usin.g combinatorics sensor (300um) Sensor size: 80x28mm?
between layers in both rz and ro (drawing not to scale) o-side (e pesk e rsidals pae [ TS
projections and present binary : (long strips) 2200f
hit data to the L1.5 trigger In order to achieve good S/N (i.e. low ool
| == capacitance) we mounted APV25 chips directly f400F
ozt WIS These 9U VME modules were on the detector using a 2-layer flex “hybrid” 1§§§
;;. ﬂ ) " designed and built by HEPHY circuit and Rohacell for insulation. The APV25 \ 600;
- | L A Vienna. 36 units are in operation chips are thinned to 100um to minimize the 5 w0 .
FADCTFs in operation in Belle in the Belle experiment at KEK. radiation length budget. T beccavencrocin
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