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THANKS! 

 To all who have contributed to this chapter, who 

wrote sections, provided graphs, and helped 

shaping it! 
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BASIC STRUCTURE OF CHAPTER 4 
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1. INTRODUCTION 

 Contains 2 parts: 

 Technical requirements 

 Outline the main technical aspects/changes/challenges 

(pixel size, readout rate, material budget, power 

consumption, L2 trigger, strip readout) 

 Environment and operating conditions 

 Radiation levels (e.g. effects on leakage current, ASICs 

technology node) 

 Operating temperature 
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2. TECHNOLOGY OPTIONS FOR PIXELS 

 Contains 3 main parts: 

 1.Technology node and architecture 

 Shortly presents 0.13 um and 0.18 um CMOS technology 

 2. Overview of different technical implementations 

 Hybrid 

 Monolithic 

 3. Module and interconnection 
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2. OVERVIEW OF DIFFERENT TECHNICAL 

IMPLEMENTATIONS 

 Starts with a review of the different concepts 

(hybrid, monolithic; readout schemes, process 

influence, new developments) 

 Discusses the main technical challenges for the 

upgrade: spatial resolution, material budget, 

power management, radiation resistance 

 The discussion is summarized in a schematic 

table. 
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HYBRID PIXELS 

 Short review of target thicknesses and 

comparison with current detectors 

 3 parts 

 Sensor  

 effects on radiation; challenge of thin sensor production: 

epitaxial approach or carrier wafer approach; edgeless 

layout 

 results from epitaxial prototypes last year and outlook for 

run at VTT this year for 100 um edgeless sensors. 

 Frontend Chips 

 Reference to experience in the past, possible architecture 

 Bump bonding and TSV 

 

 

 

9 

IT
S

 P
le

n
a
ry

 1
2

/0
9

/2
0
1
1

 



10 

IT
S

 P
le

n
a
ry

 1
2

/0
9

/2
0
1
1

 



IT
S

 P
le

n
a
ry

 1
2

/0
9

/2
0
1
1

 

11 



IT
S

 P
le

n
a
ry

 1
2

/0
9

/2
0
1
1

 

12 



MONOLITHIC PIXELS 

 3 different options presented 

 MISTRAL 

 INMAPS 

 LEPIX 

 Each describing concept, architecture and 

prototyping plans 
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3. MODULE AND INTERCONNECTION 

 Short discussion on the impact of the 

technologies used on the module design, 

reference to chapter 5 
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STRIP DETECTORS 

 Short introduction on the new conceptual design 

of the strip detector 

 Sensor layout:  

 advantages wrt to the present design 

 performance simulation 

 ASIC development: 

 general considerations and requirements 

 plans for on-chip ADC implementation 

 Interconnection development 

 microcable features and prototype production 

 Module assembly and interconnection tests 
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READOUT ELECTRONICS 
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 2 parts: 

 On-detector 

electronics and 

detector links (e.g. 

GBT, etc.) 

 Off-detector 

electronics and 

interface to ALICE 

central systems (try to 

develop common parts 

for strips and pixels) 
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IRRADIATION AND TESTBEAM PLANS 
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 Short description of 

the irradiation plans: 

TID, NIEL 

 

 Description of 

testbeam plans 


