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DIF working group

R. Cornat - LPC

DIF for ECAL
some Technical aspects

- Mechanics
- Signals
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EUDET Module (ECAL)

SLAB :
– 1 termination cap
– 7 stadard ASUs (Active Sensor Unit)

• 18.5 x 18.5 cm2
• 4 wafers of 18x18 pixels
• 4 SKIROC chips per wafer (81 channels 

each)

– 1 termination ASU 
• variable length according to the layer
• 15 layers    

– 1 DIF

ASU ASUASUASU ASU ASUASUDIF

Connexion ?
Layout ?

ASU

Concept : to be the most representative 
of the final detector module
– 15 Detector slabs with FE chips integrated

- 1 long and complete slab (L=1.5m)
- 14 short slabs to obtain a complete 
tower of detection (typ. L=30 cm?) and
design of compact outlet.

Courtesy of Marc Anduze (LLR)
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The expected alveolar thickness 
is 6.5 mm

Heat shield: 100+400 µm
(copper)

Design EUDET Slab

PCB: 800 µm

glue: <100 µm
(needs tests)

wafer: 320 µm

Chip without packaging

Kapton ® film: 
100 µm
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Mechanical constraints for the DIF

Chips and
bonded wires
inside the PCB

Heat shield has to be connected 
to a cold pipe
This pipe crosses DIF and/or 
termination ASU
A 20 mm hole must be foreseen 
at the end of the SLAB

Very thin space is allowed for DIF components
• 50 mm x 80 mm x ~6 mm (final)
• X mm x 180-80 mm x Z mm (EUDET relaxed constraints/options)

ASU

20 mm

Copper sheet

Courtesy of Marc Anduze (LLR)
DIF
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Last ASU of SLAB - DIF
• DIF options

– Common DIF with additional adapter 
specific to the detector (power, …)

• Adds a connector
• Differs from “ILC” version
• Rigidity of the end of the SLAB not 

ensured
• But…common DIF

– Mostly common DIF
• Shared designs
• But remains specific to detector

• DIF location
– Full width

• Poor 3 mm space allowed for DIF 
components

– Half width (see next transparency)

~3 mm
~3 mm
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Courtesy of Marc Anduze (LLR)

Mechanical constraints for the DIF

9.4 mm

6 to 7 mm allowed for components but reduced width
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ASU edge connector

18.5 cm
Old design

ASU will be glued edge to edge
Glue provides electrical contact

Glue dot diameter reach 2 mm
allowing a maximum number of contacts of about
3/cm.

Power supplies contacts extend by about 8 cm
25 to 30 signal contacts are allowed for a whole SLAB
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SKIROC read-out interface

SliceSlice

FE
FPGA

PHY
VFE
ASIC

Data

Clock+Config+Control

VFE
ASIC

VFE
ASIC

VFE
ASIC

Conf/
Clock

DIF

ASU

Design based on buses
Chip selected by a token circulating from chip to chip
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• High Voltage
• Power
• Bias
• Clock, Control and Commands 

(CCC)
• Slow control
• Read-out
• Probe

SLAB-DIF connector

• Reliability
• Power dissipation
• Testability
• Signal integrity
• Timing
• Mechanical constraints
• Successive versions of ROC 

chips

System requirements
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ASU-DIF 
ASU connector

This list already includes 25 signals !
• close to the limit

Discussions for optimization, 
reliability, … are ongoing

Next step is to finalize system 
level integration (architecture, 
…) for EUDET prototype 



EUDET@LLR  – 08/10/07 – Rémi CORNAT (LPC) 10

Conclusion

Stringent mechanicals constraints
Choices should be done to remains close to what a final version could be 

DIF task force
• to identify common part of the designs (ECAL, AHCAL,DHCAL)
• to work on system level integration
• manage all constraints (feasibility,  reliability, tests…)

Firsts steps to list SLAB-DIF interface signals and optimisation

Specifications document at system level by the end of this year
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