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Outline

2

Overview of WP8

Progress on DC-DC converters

DC-DC option for CMS strip tracker

Serial powering for ATLAS pixel tracker

Serial powering for ATLAS strip tracker

Summary
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WP8 tasks

4

Tracking detector power distribution
Task 8.1: DC-DC conversion

“Evaluation phase”

An evaluation of different conversion approaches will be made, singling out the critical difficulties and developing conceptual 
solutions to overcome them. Exploration of partnerships with industry.

“Prototype phase”

Development of prototype converters for the alternative solutions. The on-chip DC-DC converter, integrated in modern CMOS 
technologies, will also be prototyped to assess the feasibility of this solution. Prototypes will be integrated in detector modules and 
tested at the system level. A report will detail the performance of the prototypes, with conclusions on the final viability of each 
conversion approach and recommendation for LHC upgrades.

Task 8.2: Serial Powering

“ Generic studies”

Specification and development of AC-coupling or opto-decoupling elements; investigation of grounding and shielding techniques for
serial powering schemes; system evaluation of serial powering systems based on commercial shunt regulators.

“Development of custom radiation-hard power electronics”

Design, submission and characterization of custom radiation-hard shunt regulators, power devices and AC–coupling circuitry. Several 
design iterations in different technologies are foreseen. The concept of a generic high-current serial powering ASIC, with various 
protection and slow-control features, capable of powering S-ATLAS and CMS2 pixel and strip detectors, will be evaluated.

“System design and characterization of super-modules”

Implementation of custom electronics in tracking detector super-modules. A super-module will consist of a significant number of 
detector modules powered in series. The super-module performance will be fully characterized.
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Deliverables

5

Tracking detector power distribution
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Why powering becomes a problem?

6

ATLAS Inner Det. Material Distribution

ATLAS pixel detector servicesATLAS Inner Det. Cables
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion

11
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion

13
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion
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Task 8.1: DC-DC conversion
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DC-DC conversion R&D - highlights

ASICs for serial powering schemes Radiation resistant 
technology identified and proven, new ASIC in 
production

Design of DC-DC converter stage in 130 nm 
technology elaborated 

Much progress on reducing material budget

Much progress on understanding system noise

Work on integration on detector modules has started
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Task 8.2: Serial powering (pixels)

23
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Task 8.2: Serial powering

24
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Task 8.2: Serial powering

25
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Task 8.2: Serial powering

26
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Task 8.2: Serial powering

27
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Task 8.2: Serial powering

28
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Task 8.2: Serial powering

29
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Task 8.2: Serial powering

30
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Task 8.2: Serial powering

31
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Task 8.2: Serial powering

32
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Task 8.2: Serial powering

33



http://cern.ch/SLHC-PP

W
la

d
e
k
 D

a
b

ro
w

s
k
i 
  
  
  
  
  
S

L
H

C
-P

P
 A

n
n

u
a
l 

M
e
e
ti

n
g

A
G

H
-U

S
T

, 
K

ra
k
o

w
  
  
  
  
  
  
  
  
4

-5
 F

e
b

ru
a
ry

 2
0
0
9

34

Task 8.2: Serial powering
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Task 8.2: Serial powering
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Task 8.2: Serial powering
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Task 8.2: Serial powering (strips)
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Task 8.2: Serial powering
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Task 8.2: Serial powering
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Serial powering R&D - highlights

Radiation resistant ASICs for serial powering schemes have been 
developed (SHULDO, SPi, two optional regulator integrated in 
the ABCN-25).

Proof of principle for signal AC coupling has been demonstrated.

Dedicated current source unit has been developed.

Module protection schemes have been worked out, prototypes 
built of discrete components.

Full size silicon strip modules have been powered successfully 
using different options of the developed shunt regulators.

Serial powering is the baseline option for the Atlas Stave09 
project but testing DC-DC converters is possible.

Work on implementing the serial powering circuits in 130 nm 
CMOS has been started.
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B. Allongue, G. Blanchot, F. Faccio, C. Fuentes, S. Michelis,c, S. Orlandi
System Integration Issues of DC to DC converters in the sLHC Trackers. TWEPP-09

S.Michelis, C. Azra,B.Allongue, G.Blanchot, F.Faccio, C.Fuentes, S.Orlandi
ASIC buck converter prototypes for LHC upgrades. TWEPP-09

M. Bochenek, W. Dabrowski, F. Faccio, J. Kaplon
An integrated DC-DC step-up charge pump and step-down converter in 130 nm technology. TWEPP-09

F.Faccio, G.Blanchot, S.Michelis, C.Fuentes, B.Allongue, S.Orlandi.
Irradiation results of technologies for a custom DC-DC converter. TWEPP-09

F.Faccio
Roadmap for power distribution using DCDC converters. TWEPP-09

K. Klein, L. Feld, R. Jussen, W. Karpinski, J. Merz, J. Sammet
Experimental Studies Towards a DC-DC Conversion Powering Scheme for the CMS Silicon Strip Tracker at SLHC. TWEPP-09

T. Tica, P. W. Phillips, M. Weber
Performance and Comparison of Custom Serial Powering Regulators and Architectures for SLHC Silicon Trackers. TWEPP-09

Richard Holt 
SPi test results. TWEPP-09

Marc Weber, RAL
Roadmap for serial powering. TWEPP-09

F. Anghinolfi, W. Dabrowski, N. Dressnandt, J. Kaplon, D. La Marra, M. Newcomer, S. Pernecker, K. Poltorak, K. Swientek
Performance of the ABCN-25 readout chip for the ATLAS Inner Detector Upgrade. TWEPP-09
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F. Huegging, D. Arutinov, M. Barbero, A. Eyring, L. Gonella, M. Karagounis, H. Krueger, N. Wermes
Development of Serial Powering for the Upgrade of the ATLAS Pixel Detector.
2009 Nuclear Science Symposium and Medical Imaging Conference

M. M. Weber
Serial Powering for Silicon Tracking at the Super-LHC.
2009 Nuclear Science Symposium and Medical Imaging Conference

W. Dabrowski, F. Anghinolfi, N. Dressnandt, M. Dwuznik, J. Kaplon, D. La Marra, M. Newcomer, S. Pernecker, 
K. Poltorak, S. G. Sevilla, K. Swientek
Design and Performance of the ABCN-25 Readout Chip for the ATLAS Inner Detector Upgrade.
2009 Nuclear Science Symposium and Medical Imaging Conference

C. Fuentes, B. Allongue, S. Buso, G. Blanchot, F. Faccio, S. Michelis, S. Orlandi, G. Spiazzi
Power Distribution with Custom DC-DC Converters for SLHC Trackers.
2009 Nuclear Science Symposium and Medical Imaging Conference
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• All tasks of WP8 are on schedule or even 

ahead of schedule in some cases.

• Sufficient material (papers and talks) for 

reporting exist already.

• Work towards final demonstrators to be 

delivered by M36 is progressing well.

• Activity of WP8 if fully coherent with the ATLAS 

and CMS R&D programs on development of 

new concepts and technologies for inner 

trackers. 


