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CLUCOU Simulation: cas parameters

Based on packages: HEED, MAGBOLTZ, GARFIELD9 and ROOT

Number of clusters/cm and e’/cluster

He-iC,H,, | 90%-10% | 85%-15% | 80%-20%
n,/em 11.3 15.3 19.6
n,/n, 1.60 1.62 1.62
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Electron Landau ionization statistics
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CLUCOU simulations:

FE Response
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Atlas internal note MUON-NO-105 (1995) and PS-SPICE
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CLUCOU measurements: Setup
| Signal on First Channel |
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Gax Mixture = 90 % He 10 % iso-C,H,, ' ' | s

Drift tube ray = 1.4 cm :

Wire diametZr = 25 micron ) Pe"?‘k F_mder .

Tube lenght =30 cm . Ionlzathn statistics

High Voltage = 1750V * RT relation vs n-th cluster
Amplifier Gain = 10 * track Impact parameter
Amplifier BW =500 MHz * Si-Telescope
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CLUCOU measurements: si-Telescope (1)

TTL Trigger In ——

ILLINOIS g
Drift tube > adapter
Under test / board
D t
Daisy-Chain =< — | LV Power Supply
6 CDF Run2b @
modules ] >
] D¢
HV caen

Module~4x18 cm? =

1 hybrid+ 2 Si sensor:

* 8 bit ADC

* p+/n sensors

* 75um readout pitch
with intermediate
floating strips
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FNAL Mezzanine

XILINX FPGA

FNAL PTA card

IPCI bus

Linux OS

* Hardware ready
* Firmware ready

ALTERA FPGA

* Software to finalize for:

* tracking
* analysis

* Two Si-modules already readout in

daisy chain

* External trigger readout
* 6 modules + 4 spare available
* Mechanical assembly and HV

ready.
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Many thanks Fermilab ESE department and Thomas Junk (IL Urbana University) !!!




CLUCOU measurements: si-Telescope (I1)

6 plane microStrip-Si telescope Si - telescope and Device Under Test.
Only one Si plane show out of 6.
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* Full adjustable
angles 1.2° step
* Easy to
upgrade to more
planes

Ny K

Next: Tracking on cosmics

- X, Material not optimized yet
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| |
External | < o | * Test board
componente: [ . / o | delivery in few
in O—| - 0 Pre-amplifier ADC 7~ burter T weeks
| Bbits F~——0 ]
: . N\ 1GHz ~4——0 | * 72 Chips from
| 30 bits |
= ! 200MHz | foundry today
I.Preamplifier features ADC features
Parameters Values
Parameter Value
Technology 0.13pm CMOS
DC-gain 21dB
Supply Voltage 1.2V
-3dB Bandwidth 500MHz
Resolution 6 bits
Current 12mA
Consumption Sample rate 1Gsal/s
Noise 291UV Clock Frequency 1GHz
Full Scale input range 160mV
A CMQS h/ah-gpeed .frqnt-.enc.i for cluster SNR(@10MHz, FS) 34.5dB
counting techniques in ionization detectors
Proceeding a 2-nd IEEE International SNDR(@10MHz, FS) 34.1dB
Workshop on Advances in Sensors and ENOB 5 4bits
Interfaces, Bari, 26-27 Giugno 2007

S. D’Amico and A. Baschirotto Engineering designers (Lecce University - Engineering department)
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DAQ development: conceptual design (1)

1. Pipeline the data in Local Memory Buffer

2. Move data out by Readout Link
3. CLUCOU algorithm implemented in FPGA

ON DETECTOR COUNTING ROOM
. Readout E Readout pC
FE chip Long Pipeline Memory Link . Buffer

Wire

»
L

‘ N .| |_DAQ

Readout Logic
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DAQ development: conceptual design (2):

Zero Suppression Algorithm

ON chip ON board chip

250-500 MHz
250 MHz !
Strobe  1byte x M i 1byte x M x N x Occupancy
FJ: i
Inp0 i —
| . Overithresholds = Full pipeline
g . Undeir thresholds = First M cell pipeline
= erase last waveform
M steps |
Digital Sum
| M=Waveform points
Digital g N=Latency Waveforms
Threshold |

Last Waveform Erasable FIFO
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DAQ development: Fermilab PCI board

New PTA Fermilab Many thanks to Fermilab
from ESE department gEgg department
* PCl bus (M. Turqueti, L. Uplegger

- 80 LVDS /O
. Virtextv FPGa  2nd S.Kwan)

* We have one in

Lecce
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* Implement Peak Finder ..t n o1 histogram
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DAQ development. NS Development Board

& National Semiconductor et 2.3
ADCO08(D)500/10X0/15X0DEV

Development Board Users' Guide

Ultra High Speed A/D Converter with Xilinx Virtex 4 [XC4VLX15) FPGA

& Copyrighit 2007 Natsional amiconducior Conparation

ADCO08D500DEV:

* 2 Channels

* 8 bit @ 1.5Gslsec

* dynamic range +/-280 mV
* VIRTEX-IV FPGA

* In/Ext clock

* Vision Software

GOALS

* Both end drift-tube readout

* FPGA firmware development

* Banch-mark for real DAQ based on:
* FE-ADC Lecce-ASIC
* GHz Multi clock distribution
* CLUCOU Data Combiner Board

Example of 1.5 GHz
sampling waveform
data capture in Lecce.
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Conclusions

* We have In place all we need to prove the

CLUCOQOU basic idea and real implementation:

v’ Efficient peak finder on real data

v Measurements of ionization statistics

v Measurements of n-th cluster r-t relation
v' Impact parameter measurements

v' VLSI Chip testing

v Proof of principle CLUCOU DAQ

v’ Cost estimate of a final system

* This year progress are crucial

* Work strongly Interfere with ATLAS RPC
commissioning where we are heavly involved
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