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Introduction

The objective for the MISEC Team is the support of other partners in
packaging issues in particular the assembly of a microlens array over a
micro-UV-LED array. The individual devices are fabricated at loP at the
University of Strathclyde and are send to Heriot-Watt University for
further processing.

The task of the MISEC-Team is to find a solution in bringing the
microlens array (pLens) and the micro-UV-LED array (ULED) together.
There is a static and a dynamic approach.

microlens array

micro-UV-LED array

Static Approach

Fixing the microlens array on top of the micro-UV-LED array with high
accuracy in lateral as well as in vertical direction. A method has to be
found to seal the device appropriately

Dynamic Approach

The goal of this approach is to construct a mechanism which is able to
move the microlens array in the vertical direction and optional in lateral
direction with high accuracy

The holes within the structure-layer of the micro-UV-LED array match
with the posts attached to the microlens array. Posts are used in order
to reduce the surface area where the two devices are connected
during the alignment process. This reduces the probability of
misalignment since unevenness and particles can be bridged. The fine
height adjustment will be done by electroplating a metal layer of a
certain thickness onto the electrodes. Since the electrodes are
individually addressable, an undesired tilt can even be corrected using
this techique. The dynamic approach uses the electrodes from the
static approach for generating the electrostatic field which attracts a
floating electrode attached to the microlens array. As a restoring
means, gel bumps are used due to its simplicity and robustness.

Electrodes are individually addressable. With

Concept of floating electrode that even a tilt can be equalised

Comparison between analytical force
calculation and FEM simulation

Step voltages responses of the displacement

Gel bump is used as a restoring means for different voltages have been recorded

It has been shown, that the electrostatic actuator is able to perform
movement, by using gel as a restoring means. An additional lateral
magnetic actuator is being investigated. Using the external driving
device it is expected to be possible to perform electrostatic and
magnetic movement at the same time on the very same actuator,

since both fields do not

interfere with each other.

While the floating electrode

gets attracted by the
electrostatic field of the
electrodes, the post (Ni) gets

laterally attracted by the
magnetic field caused by the
tracks. The electrical
insulator need to be
magnetically conductive
Top/right: Dual actuator with external
driving device attached . Post gets

attacted by Fm towards the faces of
the tracks

Right: Device with prototype of a
magnetic source attached.

The fabrication process is UV-LIGA based. As a structural material,
the photoresist SU8 is used. The actuator parts are made of metal

that is evaporated and

/or electroplated. New
alignment marks
reduce the high
accurate  alignment [
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magnetic layer

one step, since a structure layer

misalignment on the
micro-LED array can
be corrected with the
alignment step on the

function layer

microlens array
(positioning of the insulating layer
posts) Since the
devices will be

delivered in chip size,

methods have been developed to
reduce e.g. the surface tension
effect of the liquid photoresist on

top of a small surface area. fabrication process

SEM picture of a corner
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Height distribution after
electroplating

One electrode was
electroplated

Future work

Height distribution prior to
electroplating

Fine-tuning of the whole device and fabrication process is one of the
key issues that need to be addressed. In particularly, the means for the
restoring force needs to be further investigated and improved.
Afterwards the movement will be analysed and a mathematical model
will be made as well as elaborated FEM simulations.




