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u Introduction GridPix/Gossip

u GridPix as LVL 1 trigger in ATLAS

u IfLink

u Conclusions
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Pixel chip

Amplification 
gap
10 kV/mm

100 - 700 V/mm

50
 µ

m
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14 mm

2 cm 2

• Particles:

Cosmics

• Gas Mixture

He iC4H10 80/20

• No trigger

Time & luck

� -ray?
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• Timepix chip + SiProt + Ingrid:

“Uniform”

MESA+

IMT 
Neuchatel
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Gas On Slimmed SIlicon Pixels

Gossip: replacement of Si tracker

Essential: thin gas layer (1.2 mm)

1.2 mm
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DICE
19.3 mm gap

Gossip 1
1.5 mm gap

173.txt



GridPix chip
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80 pixels (440 µm) 80 pixels (440 µm)
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Ar/iC 4H10 80/20
(June 2009 testbeam)

CO2/DME 50/50

S
E

 efficiency: ~
 38 %
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40 MHz BX

Time Over Threshold

Oscillator on pixel

1 ns TDC per pixel



New CMOS pixel chip: TimePix-2

Medipix-1

Medipix-2

TimePix

Medipix-3

TimePix-2

130 nm technology
TimePix-2:

- TDC per pixel: � = 1 ns
- ‘ADC’ per pixel: TimeOverThreshold
- noise: 80 e- eq.
- discharge protection circuit
- fast (trigger enabled) readout

Gossipo-2 MPW

600 MHz osc
in each pixel

Low-noise,
low power analog
input

TimePix-2

Essentially ALL info on primary electrons in gas is  extracted!

250 nm technology



Un-coated 
anode

Coated 
anode

SiProt: a low T deposited hydrogenated amorphous silicon (aSi:H) layer

Up to 50 � m thick films, ~1011 � .cm

SiProt protection against:

• hot spark plasma
• Too large charge in pixel circuitry [principle of RPCs]

• local reduction of E-field: quenching
• widening discharge funnel: signal dilution
• increased distance of ‘influention’

3 µm

pixel chip

high-resistivity layer-
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Tracks of two � ’s
from 90Sr

B = 0.2 T



L=30 mm

0.05 mm

f

V0 V1

Anatoli Romaniouk, Serguei Morozov, Serguei Konovalov
Martin Fransen, Fred Hartjes, Max Chefdeville, Victor Blanco Carballo

Transition Radiator

Testbeam Nov 5 – 12, 2007
PS/T9: electrons and pions, 1 – 15 GeV/c



Samples pions (left)  and electrons (right)
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6 GeV/c



Status of GridPix/Gossip

- Priority 1: Chip destruction must be stopped

- low-cost mass production to be demonstrated (SMC in Edinburgh, UK,
and IZM Berlin, Germany)

- Review by ATLAS Upgrade commission coming Monday, Tuesday



5 (double) layer Gossip Pixel

4 layer Gossip Strixel

3 layers GridPix LVL1/T

radiator

ATLAS & sLHC



Two points:
Track segment
(vector)

Double (Si) layers

Gossip measures track segment
vector in single layer

Requires inter-pixel chip
communication,
or data transport to
common correlation processor



projected track length
is measure for momentum:

- directly available (LVL1)
- at no (extra) cost (mass, power)
- at larger R: gas drift gap ~20 mm
~ 12 BXs

Requires fast on-pixel chip processing

We are using 130 nm tech.

What about 45 nm tech?

LVL1 trigger from inner tracker



Length of projected track
is direct measure for momentum
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Endpoint Annihilation
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Goals of algoritm: find projected track length well within 1 � s,
possible within ~ 10 ns.

- pixel: am I hit?
-I may be part of a track

- is my neighbour hit?
- if two neighbours are hit I am probably not an endpoint
- if only one neighbourt is hit I may be an endpoint
- if there is another endpoint near me we should probably merge

and annihilate
- Very unlikely to have two min. bias events on one chip

Large problem: projected tracks not contained in one chip
- at least two trigger LVL1 layers (maybe many more!)
- can be solved if ‘endpoint’ data can be processed externally





First simulation results on momentum resolution
by Anatoli Romaniouk



Data Transport

- to outside world
- inter (pixel) chip communication
- Level 1 trigger

status: kapton/aluminium: dominant material for pixel detectors @ sLHC!
VCels + optical fiber: not rad hard, much material, much power required

photodiode

laser

pixel
chip

Kerr
crystal



IfLink
A new optical fiber data connection based on interference

- one-way communication
- modulation directly on fiber with LVDS levels
- radiation hard
- low (essentially non) modulation power dissipation at sensor
- no modulator volume & mass

Essential: phase shift modulation in ‘thermally poled’ (quartz) fibers,
or rad-hard LithiumNiobate Xtals (RD24 (1993)).
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Counting Room
100 m

Event Reconstruction
LVL 1 trigger

Inner Tracker
readout with fiber-per-(pixel) chip
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