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L3 Detector

Cuter Cooling Circuit

Inner Cooling Circuit
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ATLAS Detector
(A Toroidal LHC ApparatuS)

Muon Detecion, Hectromagnetic Calorimeters

LY

Forward Calorimeters

End Cap Toroid

Hadronic Cabormeters

2006-4-c0

i



CMS Detector

31 Nations, 150 Institutions, 1870 Scientists

TRACKER
TRIGGER & DATA Austria, Belgium, CERN, Finland, France,
ACQUISITION Germany, Italy, Japan®, Switzedand, UK, USA
Austria, CERN, Finland, France, Greece, o T R 'CRYSTAL ECAL
Hungary, ltaly, Korea, Poland, e _ _ Belarus, CERM, China, Croatia, Cyprus, France, Italy, Japan®,

Portugal, Russia, Switzerland, UK, USA

PRESHOWER

Armenia, Belarus, CERN, Greece,
India, Russia, Taiwan {(PC),
Uzbsekistan

Portugal, Switzerland, UK, U

RETURN YOKE
Barrel: Crech Rep., Estonia, Germany, Greece, Russia
Endcap: Japan®, US4

SUPERCONDUCTING
MAGNET

Al countries in CMS contribute
to Magnet financing in particular:
Finland, France, Italy, Japan®,
Korea, Switzerland, USA

. FORWARD
S - CALORIMETER
oy Hungary, Iran, Russia, Turkey, USA

HCAL
Barrel: Bulgaria, India, Spain®, USA MUON CHAMBERS
Total weight : 12500 T Endcap: Elegiaarus, Eulgaripa. Russia, Ukraine Barrel: Austria, Bulgaria, CERM, China,
Overall diameter : 15.0 m HO: India Germany, Hungary, Italy, Spain,
Owerall length : 215 m Endcap: Belarus, Bulgaria, China, = Only through
Magnetic field : 4 Tesla Korea, Pakistan, Russia, USA industrial contracts
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. Counter
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Front-End Readout Electronics

Trigger System

Data Acquisition Systeirh DAQ

Slow Control Al = *'
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Analog Digital Conversion ADC

ADC
ADC SAR ADC
ADC Pipeline ADC
ADC Flash ADC
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TDC

DAQ  Trigger
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N Time Walk 7

« Time Walk Correction
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TDC

Amplitude

T N Bit Output
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TDC
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TDC

ns
Time Interpolation
100 ps — 10ps
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PMT
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BES Ill Time of Flight

40MHz

TOF

VIVIESID)
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BESIII TOF

PMT
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BESIII TOF
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Simulation
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- Computer A
CAMAC 1969 Measurement

utomate
& Control

FastBus 1983
VME VMEG64xP

]
GLiInk

n Ethernet

O Crossebar Switch
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m  ECAL

Coolin VFE
= 36Ch.  0.35um CMOS PCB _§ S
et e e e e etV afer
B Pre_ Amp. Shaper & ADC Tungsten 3=————
B AL Orsay France Figure 1: Chip embedded in detector
Channel
ch1 C £ —L/Sieﬁiiif ! =
Preamplifier ] E 11 ”E{
= [T] E’J
¥ 2.2
Hh
BKIP Ener!;w E i
Comparator 2 hits L2 bite g o gﬁh
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46080
1 MCC

Module Control Chip
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® Pre_ Amp + Shaper |

u 128 u /
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APV25
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low noise SOmsec  Shape PNyl stage with -
c}mg_e unity CR-RC ~ Processor er prog. gain differential 128:1 MUX
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Alice-LHCD

V8|22 pixel cells/die ALICE Detector-chip

¥ | 3 milions transistors/di= oom
¥v'5 dies /detector

v Differential preamp

v Power/die: 0. 8W

¥ Pixel size: 50 x 450 Um

v All processing functions on pixel

vENC = 100 e- rms @ C_.—0. | pF
¥ Threshold mismatch: | 50 e- rms
vidd=| .8V -
Vdd
Preamplifien
IN I=20ud
O <

- b
L -

Rf: Mo=fet in =aturation

o

H B &S silicon layer

pixel detector 8192 ch

bump bonded assembly sensor chip (e.g. silicon)

high resistivity n-type silicen

QOooOooooon CONODDEDEE

p-type aluminium layer

flip chip i SH
ibonding with___ o
solder bumps e
l’ - ==
- electronics chip
g . read-out cell
== [rorm =
cedboc FO-FM
aper Shaper
Preamp #1 #2 Dizerim. *
E— delay M coinc. [ 4-bit [ data
L \ ﬂ- 8 logic FIFO FF
c, == T Thres. 3 gco
Bias | T +
[Fest FE ] |Th Adio| | mask i
R 2| lepe R oW Neos

Analeg test input

L]
Thmekuin] oV AFET FAD R e ol

mega-2 mismatch correction e

After M. Campbell, W Snoeys, R. Dinapoli, &. Anelli



ALICE CERN PASCAL

—PASCAL readout chip (time—space projection)

—Analog-digital readout architecture
—Preamplifier shaper 40ns peaking time

—Analog memory 256 cells deep x 64 ch:
40-80Mhz writing speed

—32 x 0Obit-ADC S5Msamples/s ADC

—Readout system equivalent to 40MHz | Obit
ADC with 2mW/channel

—bBlock diagram
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Preamplifier + buffer I".,

Analogue memory

After & Anelli, P, Giubellino, A, Rivetti,&. Mazza IMFM Torino and CERM

2006-4-26 58



£4

T L Wik I
-4 :h "fli.‘:* - 5 _ ' H

e Y
Gy, o ™
B e’ PR

= % — B0
§ T N/ N =

AR e

NN NN N NN



"'. o
| 1 i
. Ty ﬂ > b acs
" ., o, _

SRS S SRS



2006-4-26

LAMOST

LAMOST

(LAMOST)

2

4000
107
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m VME

m 24

m 24 A/D
m DSP

B VxWork
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A/D
PCI
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UDP
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2.5G ATM IP

ATM MAC

2.5G

2.5G ATM/POS\GE\FE

IP

IP TCP
QOS
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B3
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(11 863”

2005
2005 3 11 11

4 3.125 12.5
4 115dB
4 106dB
4 26MB/s

2006 1 4

863
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