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1 Introduction

 

The barrel modules are made of three major components: silicon microstrip sensors, baseboards,
and hybrids. These components are fitted together with epoxy adhesives both thermally conduc-
tive and electrically conductive. In smaller parts, the readout ASICs are attached to the hybrids
with an electrically conductive epoxy adhesive. 

Both thermally and electrically conductive adhesives are used to adhere the baseboard and the
sensors. A thermally conductive adhesive is required in order to transfer the heat generated in
the sensors to the baseboard, especially after accumulating a large fluence of particles which
damage the silicon bulk and induce many order of magnitude larger leakage current, together
with increased full depletion voltage. Without an efficient transfer of heat from the sensors to
the baseboard, the sensors may run away thermally through positive feedback of the leakage cur-
rent and the temperature. An electrically conductive epoxy is required as the baseboard, made
of carbon, is used for the electrical conductive path from the bias line on the hybrid to the back-
plane of the sensors. 

Epoxy adhesives are chosen since they are known to be radiation-tolerant up to a very high
fluence [1]. Although generally accepted radiation-tolerant, it is important that the electrical and
thermal properties are demonstrated after receiving the full irradiation of 2*10
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 1 MeV-neutron
equivalent/cm
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 fluence expected during the 10 years operation of detectors. To this end, the bar-
rel community has adopted the epoxy adhesives, which have shown to work throughout the pro-
totype modules and irradiation of the sub- and full modules. 

In applying the epoxies, it is important to establish consistent quality among the module assem-
bly sites. The barrel module community has arranged to acquire one each product for thermally
and electrically conductive and provide the products to all sites, together with an appropriate
documentation of specification, application procedure, curing schedule, and special precautions. 

 

2 Thermally conductive epoxy

 

The thermally conductive epoxy of the choice is a 2 part, room temperature curing epoxy, sup-
plied by Ciba-Geigy. The product is AW106/HV953U, known as its part number as Araldite
2011. 

In order to enhance the thermal conductivity, a boron nitride filler is added, which is supplied by
Advance ceramics, grade PT140S. The boron-nitride filler is chosen, over the alumina filler, af-
ter the test of the sensitivity in increasing the leakage current in the sensors [2]. The boron-ni-
tride has a high thermal conductivity which helps to enhance the thermal conductivity of the
epoxy mixture. The thermal conductivity of the mixture is estimated to be an order of 1 W/m/K. 

The thermally conductive epoxy is used in the interfaces of 

(1) the sensors and the baseboard, and 
(2) the BeO facings of the baseboard and the steps of the hybrids. 

The specification document is given in the appendix 4.1.

 

3 Electrically conductive epoxy

 

The electrically conductive epoxy of the choice is a 2 part, low temperature curing, supplied by
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Eon Chemie Co. Ltd. The product is Eotite p-102. Although the curing schedule listed is above
50 ¡C, the epoxy is shown to cure at the room temperature. A caution is that it takes a long time
in the room temperature, and it may not cure below 20 ¡C. A test data from the vendor in the
appendix shows that the full curing takes 24 hrs. or more at 23 ¡C. 

The thermal conductivity is good because of the silver filler and is measured to be 30 to 40 W/
m/K, according to the vendor. 

The electrically conductive epoxy is used in the interfaces of

(1) the sensors and the baseboard, and 
(2) the ASICs and the hybrids. 

The specification document is given in the appendix 4.2. 

 

4 Appendix

 

4.1 ATLAS Barrel and Forward Module Structural Epoxy SpeciÞcation, by M. Gibson and 
F.S. Morris

4.2 Conductive Epoxy Adhesive - Low Temperature Curing Type - Eotite P-102, by Eon 
Chemie Co. Ltd.
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 ATLAS Barrel and Forward Module Structural Epoxy Specification

M.Gibson
F.S.Morris

RAL, Didcot, Oxon 0X11 0QX, UK

Abstract
This document aims to specify the storage, handling, mixing and safety aspects of the
approved ATLAS structural epoxy to be used in the construction of barrel and forward
modules. The 2 part, room temperature curing epoxy  (AW106/HV953U),  has Boron
Nitride (BN) additive to increase the thermal conductivity.



Materials.
Table 1 lists the basic constituents and the manufacturers  of the loaded room
temperature cure epoxy that has been agreed as the ATLAS standard for barrel and
forward module construction. Table 2 lists the world suppliers for the boron nitride.
Table 3 lists  some of  the Ciba-Geigy world offices who will supply the name of
your local supplier.

TABLE 1
              use         item description          manufacturer

      structural epoxy
   AW106/HV953U
2Kg pack part number
          2011

         Ciba-Geigy

              filler       boron nitride
     grade PT140S

    Advanced Ceramics

TABLE 2
boron nitride
        European office         US Headquarters           UK office
Advanced Ceramics
54 Route de Clementy
CH -1260 Nyon
Switzerland

Advanced Ceramics
PO box 94924
Clevland
Ohio
USA
44101-4924

Advanced Ceramics
  Unit 3
  Vale Business Park
  Cow Bridge
  Glamorgan
  CF71 7PF

Phone (41) 22 361 50 08
Fax     (41) 22 361 50 43

Phone (1) 703 426  0320 Phone  (44) 1446 773826
 Fax     (44) 1446 773932

TABLE 3
Araldite
Australia Germany Japan Spain
Ciba-Geigy Australia
Ltd
po box 332
Au-Thomastown Vic
3074

Ciba-Geigy Gmbh
Postfach 1160/1180
D-79662 Wehr/Baden

Ciba-Geigy Japan Ltd
66-10 Miyuki-cho
Takarazuka-city 665

Ciba-Geigy Sa
Apartado 744
E-08080 Barcelona

phone (61) 3 282 0600
Fax     (61) 3 282 0729

phone (49) 7762 820
fax      (49) 7762 3727

phone(81) 797742439
Fax    (81) 797742557

Phone (34) 3404 0300
Fax     (34) 3404 0301

UK USA
Ciba-Polymers
Duxford
Cambridge
CB2 4QA

Ciba-Geigy Corporation
Formulated Systems
Group
4917 Dawn Ave
East Lancing Mi48823

phone (44) 1223
83211

Phone (1) 517 3515900



Preparation.
 Fig 1 shows a typical mixing station, with P3 filters to limit dust, covered

weighing  station to protect the operative against splashes and extraction system to
remove vapour. The resin, hardener and filler are mixed by weight in the following
ratios.

  Resin Hardener    Filler
 38.5 % 30.75 % 30.75 %
   2.5 gm   2.0 gm   2.0 gm

Mixing.
Pour the required weight of resin and hardner into a small tall container and add the
boron nitride. Mix by hand for about  2 minutes. At present there is no indication that it
is necessary to evacuate the mixture to remove any dissolved air. The mix has a pot life
of about 1 hour.

Storage.
  The boron nitride is supplied by the manufacturer in sealed containers. The user
should decant it into smaller,  daily use containers and store in a dry atmosphere
( e.g. in a sealed container with silica gel providing an atmsphere of approximately
23% RH @ 21deg C).  The resin and hardner  may be stored at room temperature
(e.g. 45% RH @21deg C).

Safety.
Attached are copies of material safety data sheets as supplied by the

manufactures. Users should obtain their own local versions.

P3 air filters

digital scales

dry storage for bn



Fig 1























Eotite p-102 curing time
(reproduced from company's data)
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