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2.7 Glues

This document summarise the different glues used on a end-cap module. It describes in detail the use 
and characteristics of the glues used to assemble the module components and also briefly mention 
other glues used in the production of two components, the spine and the hybrid of a module. 
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1. Introduction.

The Forward module has several components from different materials that have to be glued 
together. The main parts to be glued are: silicon microstrip detectors, TPG-AlN spine, glass fan-ins 
and  hybrid.
Two types of  epoxy adhesives are used; the basic requirements  are:

• Curing at room temperature
• Radiation hardness and long term stability
• Acceptable leakage currents after gluing of the detectors at operation temperature.
• High thermal conductivity

A no electrical conductive epoxy is used to give the mechanical strength to the module and 
also to transfer heat from the sensors to the baseboard and hence the cooling block. This power 
dissipation is needed to avoid thermal runaway and to prevent the increasing of the leakage current 
on glued detectors which generate extra noise. Glue is recommended to be spread over more than 
50% of the spine to detector contact area.

Also an electrically conductive epoxy is needed to connect the bias line of the hybrid to the 
detector backplane. Metal traces are placed on the spine wings, connecting the high voltage to the 
sensors through the conductive glue.

They have to be radiation tolerant and the module must not show any sign of damage to its 
mechanical and thermal properties after a radiation dose of 2*1014   1MeV neutrons/cm2 after 10 
years operation.[1]

The non electrical epoxy is applied on the spine of the module and also on the backside of 
the fan-ins with a glue dispensing robot following a defined line or dots pattern. This glue pattern is 
not the same on every laboratory. The electrical one is applied manually on selected points.

2.- Module assembly glues

2.1.Thermally conductive epoxy.

The  thermally  conductive  epoxy  is  a  two-component  (AW  106/HV  953U),  room 
temperature curing, known as Araldite 2011, supplied by Ciba-Geigy.
The mixture makes an adhesive of high strength and toughness with a thermal conductivity value of 
0.22 W/m/ºK at 23ºC according to the vendor. 
Mixture has to be done at a ratio (Resin:Hardener) of 1.25:1 parts by weight or 1:1 parts by volume; 
both components have to be blended until they form a homogeneous mix. Once blended it has a pot 
life of about 100 minutes.
This thermally conductive epoxy is used in the interfaces of :

1. Sensors and composite spine.
2. Fan-ins to kapton hybrid and also to composite spine.
3. Washers.

The Performance Polymers data from Ciba-Geigy is provided in appendix 3.1
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2.2.Electrically conductive epoxy.

Electrically conducting glue, TRA-DUCT 2902, has been chosen. It is a two part, silver-filled 
epoxy compound with good mechanical and electrical properties that cures at room temperature 
although it takes 24 hours.
It comes in a BIPAX mixing-dispenser package, where components are mixed until colour is 
uniform throughout. It has a pot life of 60 minutes and a thermal conductivity of 2.99 W/m/ºK.
This electrically conductive epoxy is used in the interfaces of :

1. Sensors to metal traces in the spine.
2. Hybrid tab to metal trace in the spine.

The technical data sheet from manufacturer is provided in the appendix 3.2.

2.3.Glues for subassembly components

Some components of the module are subassembled. To achieve the required performance of 
the component several materials with specific properties have to be combined.

These part materials are produced, cut to the right shape and then glued each other. After 
gluing a performance test is done.

The spine and the electronics hybrid  are subassembled prior to be used in module assembly; 
following its a brief description of the glues used.  Detailed information is provided in part 
documents.

2.3.1.Spine Glue

Three different  materials  are glued together to produce the spine [2].  Two of them, the 
central strip of TPG material (Thermal Pyrolytic Graphite) and some ceramic wings of AlN, have 
high thermal conductivity coefficient, therefore a glue with also high value of thermal conductivity 
was chosen.

After some tests  [3],  Elastosil  137-182 was selected for  gluing the TPG to the ceramic 
wings; it  has a thermal  conductivity of 1.79 W/mK and good mechanical  properties even after 
irradiation.

The third component is the spacer, an Al2O3 ceramic part with low thermal conductivity 
glued with plain Araldite 2011. It creates a heat barrier between hybrid and silicon detectors.



Forward Module. Technical Specification of the components. Glues. Page  6 of 12

ATL-IS-EN-0009 Created: 06-Jun-2002 Modified: 22-July-2002 Rev. No.: 2

2.3.2.Hybrid glues 

There are three different type of glues used in the hybrid of an end cap module [4]: 

1) An acrylic  glue foil,  used to  glue the  multilayer  flex circuit  onto the  carbon-carbon 
substrate. 

2) A Boron Nitride filled epoxy glue film of 75µm thickness used to attach the thermal 
plugs underneath the chips to the substrate, ensuring a good thermal contact from them 
to the substrate.

3) A conductive epoxy adhesive Eotite P-102 for gluing the ASICs onto the hybrid. That’s 
a two component resin adhesive with fine grained silver cured under a low temperature. 

3. Appendix.

3.1 Performance Polymers and Safety Data Sheet, by Ciba Specialty Chemicals.

3.2 Technical Product Data, by Tra-Con.
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