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CALICE/ILCCALICE/ILC

CALICE ProjectCALICE Project

In particle physics, French scientists 
from Laboratoire de l’Accélérateur Linéaire (CNRS-IN2P3/Université Paris Sud)
and Laboratoire Leprince-Ringuet (CNRS-IN2P3/Ecole Polytechnique) 
collaborate actively with Korean institutes to develop new detectors
for the future International Linear International Linear ColliderCollider.
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FEV5 Design FEV5 Design 
FEV5 Manufacturing OrderFEV5 Manufacturing Order
- Ordered by SKKU & KIRAMS (Korea Institute of Radiological and Medical 

Science)
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FEV7 CIP
FEV7 COB1
FEV7 COB2

FEV7 COB1
with 5chips

FEV7 COB1 LayoutFEV7 COB1 Layout
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FEV8 SchematicFEV8 Schematic
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FEV8 SchematicFEV8 Schematic
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Measuring of SPIROC1Measuring of SPIROC1
ResultsResults
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STAR ProjectSTAR Project
CALASU CALASU ProjectProject

The next generation of detectors in particle physics requires highly compact 
low noise electronics. The proposed project comprises the development of 
microelectronic circuits, ASICs, and interface boards, PCBs. The power 
consumption and signal integrity of the ASICs will be validated and optimized. 
The PCBs will have to be ultrathin. The devices will be examined in high-
energy particle beam tests as well as in beam tests dedicated to determine 
the radiation hardness of the electronics.
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Schedule ListsSchedule Lists
Schedule lists (2012)Schedule lists (2012)

Jan – Mar: 
- Equipments setup at SKKU, 
- PCB prototype manufacturing 

Apr – Jun: 
- Data Analysis, 
- Test setup with PCB 

Jul – Aug: 
- Beam test at DESY of a calorimeter

Sep – Dec: 
- Data analysis, 
- Annual seminar on experiment result and PCB manufacturing, 
- Test preparation with cyclotron at SKKU.
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Experiment Setup at SKKUExperiment Setup at SKKU
Experimental Experimental SetupSetup
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Test Preparation with CyclotronTest Preparation with Cyclotron

Vacuum Chamber ( shape, degree of vacuum : < 5x10-7 torr )

Magnet system
Return Yoke, Coil, Hill/Valley Structure
B0, Rext, Isochronous & Axial Focusing

RF system
RF structure, Coupling, Tuning, Pickup, AMP

Freq, Dee voltage, Gain/turn, PA power

Extraction System
2 carbon foil loader

Vacuum System Target System
Liquid : F-18 ; Gas : C-11

IT Base Full Automation Control System

Beam
Diagnostic

System

Cooling System

BPM, FARADAY CUP

1 DP, 1 MP

2 DiffusionPUMP, 2 MP

PIG Ion source
Extraction Current,
Extraction Energy

Automatic FDG Module
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FEV7 COB2FEV7 COB2
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FEV7 COB2 FEV7 COB2 ManufacturingManufacturing

Manufacturing Cost (10 PCBs)Manufacturing Cost (10 PCBs)

6000 Euros
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Manufacturing ProcessManufacturing Process

FEV7 COB2 FEV7 COB2 ManufacturingManufacturing

CAM- FILM- Cut- Inner Layer Light Exposure- Etching- Test- OXIDE- LAYUP- TRIM-
SCALE- DRILL- Reliable TEST- Plating

- Light Exposure- Etching- Test- OXIDE- LAYUP- TRIM- HALF 
Etching- DRILL- Reliable TEST- Plating

- Light Exposure- Etching- Test- OXIDE- Reliable TEST- LAYUP-
TRIM- HALF Etching- DRILL- Reliable TEST- Plating

- Light Exposure- Etching- Test- OXIDE- LAYUP- DRILL-
CONFORMAL- LASER DRILL- VIA FILL- HALF Etching- Reliable TEST

- Plating - Outer layer Light Exposure- Corrosion- Test- Print-
PSR Test- Electroness Au Plating- BBT- Final Test- Shipping Test- Shipping
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Some Setbacks Some Setbacks 

FEV7 COB2 FEV7 COB2 ManufacturingManufacturing

- Complicated manufacturing process (requires many reliable tests)

- One of the most sophisticated level of PCB manufacturing

- FEV7 COB2 Prototype is being delayed (Expected to be made until the end of this Ma
r)

- Korea’s big companies (SAMSUNG, HYNIX) are NOT currently interested in this PCB. 
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Summary and OutlookSummary and Outlook

Summary Summary 

- We have a certain experience on FEV board design and analysis.

- Currently setting up the environments for experiments.

- Waiting for FEV7 COB2 manufacturing.

- Plan to find out for FEV8 COB manufacturing company if it succeeds.



http://anme.skku.edu

(Some of the slides were adopted by OMEGA Group.)


