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Support Project to Sandvik Osprey 
in use of Controlled Expansion Sili-
con / Aluminium Alloys for MEMS
packaging
This work has been carried out by
Lancaster University’s Product Devel-
opment Unit with a specific objective
of assisting Sandvik Osprey in enter-
ing the MEMS packaging market.
Computational models capable of
predicting the stresses involved in
producing multiple layer assemblies
from CE (Controlled expansion) Alu-
minium/Silicon alloys have been re-
alised. 

CE alloys are a product of Sandvik
Osprey, and are manufactured by
rapid solidification spray forming of
Aluminium and Silicon. The effort re-
quired to produce these materials is
considerable, however the properties
of light weight, low Coefficient of
Thermal Expansion (CTE) and good
thermal conductivity are ideal for
packaging of a range of high-power
electronics and MEMS technologies
where heat dissipation and low ex-
pansion are required to protect com-
ponents. However the brittleness
and low CTE of the CE alloys be-
comes a problem when it is a re-
quirement that they be joined to
other materials.

Although at present steps have been
taken, and progress has been made,
the analysis models produce results
that conflict with the result of physi-

cal prototype manufacture. Before
the extent of the disparity can be as-
certained it will be necessary to com-
pare the material properties used
with a more complete set of values
from the manufacturer. All the tools
developed to date are equally appli-
cable to the new models that are
needed. As a result, progress can be
made without time being spent re-
producing existing work. Further
progress will now rely heavily on the
ability to characterise the as yet un-
defined, non-linear, material proper-
ties such as thermal creep.

Contact: 
Dr Alan Rennie
E-Mail: A.Rennie@Lancaster.ac.uk

Electrical only testing of MNT based
systems
MNT based systems in most cases
contain a transducer that interacts
with a non-electrical quantity such as
pressure, chemical, temperature, mo-
tion and electronics for processing.
Testing of these devices thus requires
the application of this "physical
quantity" that is normally expensive
and slow hence not practical for
mass-produced low-cost devices. This
project is investigating the potential
for testing these devices using elec-
trical only stimuli applied by either
superimposing test stimuli onto the
bias signal or modulating the biasing
of the device. The work is being car-

ried out by Lancaster University, 
LIRMM, Montpellier and Qinetiq. To
date the technique has been applied
to an electro-chemical sensor, a sili-
con accelerometer and a magne-
tosensor for embedded compass ap-
plications.

Contact: 
Prof. Pascal Nouet 
E-Mail: nouet@lirmm.fr
Prof. Andrew Richardson 
E-Mail: A.Richardson@lancaster.ac.uk
Dr John Bunyan 
E-Mail: rjtb@Qinetiq.com

DfMM News is provided to mst-
news readers by the project "De-
sign for Micro & Nano Manufacture
(Patent-DfMM)", a Network of Ex-
cellence funded by the European
Commission DG INFSO E5 within
the Information Society Technolo-
gies (IST) Programme of FP6.

The NoE Patent-DfMM aims to es-
tablish a collaborative team to pro-
vide European industry with sup-
port in the field of "design for mi-
cro nano manufacture" to ensure
that problems affecting the manu-
facture and reliability of products
based on micro nano technologies
(MNT) can be addressed before
prototype and pre-production. 

NoE Patent-DfMM Co-ordinator:
Andrew Richardson
University of Lancaster, UK
E-mail:
A.Richardson@Lancaster.ac.uk

NoE Patent-DfMM News Editor:
Patric Salomon
4M2C PATRIC SALOMON GmbH
E-mail: DfMM-news@4m2c.com

www.patent-dfmm.org

DfMM Contact

Here we feature 2 specific activities of projects carried out under the PATENT-DfMM initiative – more will
be available in upcoming issues of MST News and our Email newsletter.

The PATENT DfMM Summer School is
an annual event which provides
training in various aspects of tech-
nology related to the manufactura-
bility of MEMS devices and packag-
ing. It also presents a “shop win-
dow” for selected research topics un-
dertaken by partners in the PATENT-
DfMM Network of Excellence, involv-
ing advancements in Design for
Manufacturable Micro and Nano Sys-
tems. Following an introductory
overview of the industry and mar-
kets, the programme this year in-
cluded a case study in Design and
Test of MEMS, various sessions on

MEMS Modelling and CAD tools, and
sessions on Reliability including a
major tutorial on Failure Analysis.
Initial feedback again seemed posi-
tive, and a number of the topics will
be developed into more substantial
training courses within the PATENT
training portfolio over the coming
months.

Contact: 
George Bell, ISLI, UK
E-Mail: george.bell@sli-institute.ac.uk

Report: MEMS Summer School, 5-7 Sep, 
Montpellier, France
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