
High-speed Imaging

Background

Experimental Setup

The LIFT process (1) is based on an ablation process which
results in a deposition of various types of materials, mostly
metals. The setup consists of the material which is to be
transferred (Donor material 2), a substrate on which the
donor material is coated (Carrier 3) and a second substrate
on which the donor material is deposited (Receiver 4). For
the LIFT process, a laser beam (5) is focused through the
carrier onto the donor layer. The incident laser beam is
absorbed within a thin layer of the donor material. Depending
on laser fluence, the donor material is melted and may be
vaporized. Due to the melting process and the arising
pressure, the donor material is propelled towards the
receiver. Size and quality of the deposited features (6)
depends on the processing parameters.

For research purposes the setup was designed to be
as versatile as possible. The current setup consists the
following sections:

1: MAX311D - Closed-Loop 3-Axis NanoMax Stage to
adjust the seapration between Donor and Receiver. 5
nm feedback-controlled step size.

2: APR001 Pitch and Roll Tilt Platform to adjust the
alignment bewtween Donor and Receiver. 0.003
degree accuracy.

3: The red slides represent the Carrier and Receiver
substrates mounted by vacuum bearings.

4: PT1-Z8 Motorized Translation Stages used to move
the Carrier/Donor in the x-, y-plane. Step size <1 µm.

5: Optical measurement device to determine the
alignment of the Receiver with respect to the Carrier.

6: Objective and tube of a microscope setup for high
speed imaging of the LIFT process.
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Figure 2: CAD sketch of the LIFT setup.
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Figure 1: Sketch of the LIFT process.

Figure 3: Time series of the LIFT process.
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