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ILD concept detector

Ultragranular detectors
In 4T B field
Very low power dissipation

« Imaging calorimetry »
High density of detection
cells in 3D
10000 channels / dm3
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cdlt : 2nd generation ASICs for 
CALICE/EUDET
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ECAL detector slab 

Connection between 2 A.S.U.

Short sample

Chip embedded

Slightly relaxed 
mechanical constraints : 
ILD + 0.4 mm

A long SLAB and a tower 
made up of short SLABs 
(30 layers)
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Detector design
Sandwich made up of tungsten
PCB and silicon. Slide into a
composite carbon fibre structure

Chip embedded
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Experimental data
2005 prototype
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2 effects

Peripheral dead zone : -20% of 
detection efficiency

Can be compensated (off line)

« square » events : crosstalk
beetween guard rings and 
peripheral pixels

Should be reduced by a factor 50 to 
100 
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Sensor Design

• Glued on PCB

• Guard rings are not biased
• Possibility to wire bond the GR

• Assumption that the simplest design allow 
to control the cost

– Few thousands of m² needed for ILD

– Up to 400 000 matrices 

• New versions should optimize
– Width of the dead zone at the edges

– Crosstalk level between GR & pixels (Square 
Events)

• Financial viability would be insured for 
costs of about 2  € /cm²
– 70 keur (including NRE) for 40 pcs of this 

hamamatsu prototype = 22 € / cm2 (14 w/o 
NRE)

I region

P++ implants (pixels)

N++ implant

9x9 cm², 324 or 256 pixels

Vbias = + 200 V

To DC coupled electronics
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Hamamatsu sensor V2

• Dead area decreased to 750 um (1200 
μm previous)

• Leakage current issue seen at 
Hamamatsu
– Level: x 5-10 wrt previous sensors , 

– non uniformity

– new test setup : better!

• 5 samples + production batch of 35 pcs

• Breakdown ok but seems to be slightly 
lower

• Have 40 sensors to start  EUDET SLAB 
assembly (160 needed)

Current leakeage uniformity

I(V), breakdown check
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Alternate designs

• Alternate designs are possible
– Allowing to reduce overall cost
– Better integration in the detector

• Changes in dimensions
– 6x6 cm or smaller but with small dead space at the 

edges
– Thinckness up to 1mm (change in electronics gain)

• Relaxed constraints on electrical properties
– Current leackage up to 10 nA per pixel
– Vbreakdown =~400 V
– Accept spread or non uniformity (if random) but with

sorting (done at LLR)
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Pending questions
• Change in design requests

– what parameter(s) should we modify to allow cost
reduction ? (trends)

– Level of expected cost reduction ?
• GR bonding (last design)

– Optimal bias voltage ?
• Lowering the width of the dead zone

– Change the GR ?
– Impact on cost ?
– Impact on crosstalk ? (with or w/o bonding)

• Crosstalk
– What about CTR ? (feasibility, impact on cost)
– Split guard rings ?

• PhD student ?
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Design (call of offers)

Thickness : 
Could be 500 μm 
up to 1000 μm, if 
justified by cost
reduction

Width could be
downsize to 6 cm, 
if justified by cost
reduction
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Design (call of offers)

Dark current @pixel : 
Define a distribution ?
0.5-1% out of range pixel are acceptable
Typical value could be increased

Impact of dC/dV constraint ?
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Design (call of offers)
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