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resolution below Abbe diffraction limit.
Abstract
Superresolution microscopy is a new and advanced technique that |mages
allows to resolve objects smaller than traditional optical microscopes. Stack-up Structure
Several studies have been done in this subject and there exist various
types of microscopy techniques. These techniques can be grouped into ]
two groups, non-fluorescence-based techniques and fluorescence-based
techniques. Non fluorescence based techniques are Near Field Random
Mapping (NORM) [1] and Near Field Scanning Optical Microscopy
(SNOM) [2]. Fluorescence based techniques are Stimulated Emission
Depletion (STED) [3], Reversible Saturable Optical Linear
Fluorescence Transmissions (RESOLFT) [4], Photo-Activated
Localization Microscopy (PALM) [5] and Stochastic Optical
Reconstruction Microscopy (STORM) [6].

In this work we present the first prototype for a new optical microscopy
technique: nano-illumination microscopy. This microscope prototype Figure 1. Microscope setup showing LEDs, the Sample Holder with an
bases its resolution in spatially resolved illumination. With this EBL sample in it and the SPAD detector.

microscope the importance of the sensor pixel size and pitch disappears,
and the light source size and pitch are what determines the resolution of
the microscope. This microscope prototype consists on an array of 64
micro-LED which is distributed in 8 rows and 8 columns. Custom
discrete driving electronics were designed to turn on the micro-LED
array. The detector used is a SPAD camera designed in AMS 350nm
technology with 10 um diameter pixels. The micro-LEDs size is 5 um
with a pitch of 10 pm. The smallest object observed with this
microscope prototype is a 5 um width line, but by decreasing the pixels 5 1 3 3 4 % & 7
size and pitch, which in the next microscope version would be 400nm Fig. 2. An image taken with our microscope (left) of a line pattern of 5 pm
size with 800nm pitch, there would be an upgrade of the microscope Width. In the right it is shown an image taken with a conventional
resolution. The final prototype using this technique aims to achieve a MICroscope.
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