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for the next generation of particle physics experiments,

featuring extreme precision at the TeV scale

CALICE ECAL barrel:

Modular build in octahedral arrangement

Hadronic CALorimeter

Electromagnetic CALorimeter

Minimal thickness of instrumentation 

layers for optimal detector performance

Tight integration of 

Silicon sensors, Front-

End electronics and 

electrical infrastructure 

by using a thin, 

multilayer PCB

Modular slab assemby by 

stitching Active Sensor Units 

together, allowing for partial 

system tests to preserve a high 

yield
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500µm Carbon fibre

2100µm Tungsten

Slab modeled by many 

PCB panels hosting FPGAs 

mimicking Front-End chips

Optimised PCB 

build for 

transmission of high-

speed signals over 

meter-scale 

distances

PCB thickness:

800µm

Track width:

100µm

Track gap:

200µm

Copper thickness:

17µm

Dimensions:

width 182mm x 

length 1680mm

Resistance:

9.6Ω/m

Inductance:

500nH/m

Capacitance:

180pF/m

A flexible circuit (FC), consisting of a 

Kapton® backing foil with rolled 

copper traces provides connections 

by bridging across the contact 

landing pads on the ASUs

Solder paste is 

applied to the 

contact landing 

pads on the 

ASUs

An Imaging Halogen IR source 

is used to reflow the solder 

paste, resulting an excellent 

connection between the ASUs

100µm Kapton® foil

For reduction of crosstalk between 

adjacent trace pairs, 'twists' are 

introduced both in aggressor (A) and 

victim (V) trace pairs using vias

Although the measurements indicate 

that the crosstalk amplitude is 

reduced, the twists add oscillations to 

the signal imposed on the victim traces

A series of test PCBs of similar build as the 

ASUs is used for signal propagation studies. 

The PCBs are joined using the FC bridge 

Signals are injected at one end, and monitored 

along the length of the setup. The FC bridges 

do not seem to degrade the signal.

LVDS driver circuits

FC bridge joint
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Simulation and measurement of clock signals distributed over long, 

multi-drop LVDS lines, with optimised termination. 

Standardised layout of modular 

grouping of contact landing pads eases 

Tungsten for its small Molière radius +

Silicon for unprecedented channel granularity = 

very high precision at energies up to the TeV scale

In a stack of 30, every other Tungsten slab is 

equipped with instrumentation on both faces

Emphasis on high-quality,

reliable ASU interconnects




