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In this humble acknowledgment, this limitation and enables CD measurements to be performed below 190 nm [START_REF] Grant | Thesis: GaN radiation detectors for particle physics and synchrotron applications[END_REF].

Extreme ultraviolet (EUV) (100-10 nm) : The region below the FUV portion, is called Extreme-UV because the atmosphere absorbs below 100 nm. Sometime, the following subdivisions may be also encountered such as: Ultraviolet-A (UVA) 300-320 nm, Ultraviolet-B (UVB) 320-280 nm, Deep-ultraviolet (DUV) 280-190 nm and Vacuum-ultraviolet (VUV) 190-10 nm [START_REF] Deenapanray | Electric-field-enhanced emission and annealing behaviour of electron traps introduced in n-si by low-energy he ion bombardment[END_REF]. However, the strongest and the most significant UV source around us is the sun. The solar EUV irradiance can change by a factor of two in a period of less than one hour and by one order of magnitude between solar minimum and solar maximum [START_REF] Ogawa | First-year continuous solar euv irradiance from soho by the celias/sem during 1996 solar minimum[END_REF]. Absorption of this variable solar EUV radiation is the dominant source of energy for the heating and ionization of the earth7s upper atmosphere and ionosphere, which causes phase delay of Global

Position System (GPS), radio frequency and microwave communications and orbit shift of satellites in the low-earth-orbit due to the upper-atmospheric drag forces [l].

Detection of the solar EUV irradiation can provide information on the variations in the upper atmospheric density and in the ionospheric electron density, and has
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Chapter 1, gives an overview of the properties of the GaN, AlGaN and BGaN materials, and discusses the problem of the lack of lattice matched substrates as well as the different possible solutions to this issue.

Chapter II, addresses the state-of-the-art of the various types of photodetectors with special orientation toward UV and solar-blind detectors. Because noise and detectors are synonymous with each other, sources of the noise are discussed then followed by a discussion on the vital characteristics such as quantum efficiency and responsivity.

Chapter III, treats metal semiconductor structures and fabrication methods used for III-nitride-based devices to arrive at the desired configuration. Following a comprehensive discussion of current conduction mechanisms in metal semiconductor contacts, which are applicable to metal semiconductor system, it gives way to a discussion of ohmic and Schottky contacts, their technologies, and their characterizations. In particular, an ample discussion on the determination of ohmic contact resistivity is provided. Then it deals with the determination of carrier concentrations and mobility by capacitance-voltage and Hall measurements.

Chapter IV, focuses on the results obtained for the electrical and electroptical characterizations on GaN and AlGaN devices (Schottky diodes, Schottky and MSM PD). These results are considered as Our reference and will be compared to those obtained with the new devices based on BGaN and BAlGaN materials.

Chapter V, discusses the results obtained on BAlGaN alloys of Schottky and MSM photodetectors. 0001 1120 1100 -
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Introduction

The objective of this chapter is to provide an overview of the basic theory of metalsemiconductor contacts. First the energy band diagrams of both ideal and practical metal-semiconductor contacts will be considered. Second, the current transport processes, which govern the conduction properties of these contacts, will be discussed. firthermore, we will address in detail the technological process used to fabricate the Schottky barrier and MSM photodetector. Finally, we will characterize the obtained devices by using 

Met al-semiconductor contacts

Energy band diagrams

In this section we will consider the energy band diagrams of two limiting cases of the metal-semiconductor contact. The first limiting case is that of an ideal contact between a metal and a n-type semiconductor in the absence of surface states. The second limiting case is that of a practical contact between a metal and a n-type semiconductor, where a thin interfacial layer with an infinitely large density of surface states is present on the semiconductor surface. 
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Low N D Thermionic Emission

Intermediate N D Thermionic/Field Emission which is the same technique that we use in Our process. To do so, the surface of the semiconductor must be carefully prepared prior to the resist deposition. In this section, we will describe in detail the photolithography method that we applied on Our samples.
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We will address the sample preparation and chemical treatment used to clean the samples prior to any deposition, then followed by the photoresist implementation.

Sample preparation and chemical treatment

Surface preparation is an integral part of any fabrication or patterning process required in Our experiments. Also it is one of the most important issues on semiconductor materials studies. The appropriate chemical etchants to clean the surface prior to the deposition of metal contact is the most important step, in particular for contacts. Figure 3.10(a)

shows the effect of chemical treatment on the ohmicity of the contacts, where the current is significantly increased from 0.5 (before) to 2.5 (after) mA at 2V. Before processing the device fabrication on the samples, an optimized specific cleaning process is implemented for Our experiments. This includes sample surface cleaning in acetone bath during 5 min to remove the presence of any organic residues, and unwanted inorganic as well, followed by isopropanol bath for 30 seconds, to remove acetone. It is well known that the nitrides materials form a thin film of G a 0 when exposed to air. The (12 HCL:H20) etching during 5 minutes has been shown to be successful and effective in removing a large amount of the surface oxide as shown in figure 3.10(b). A one minute of de-ionized water rinse is the final step of the surface sample preparation and finally samples are blown dry with nitrogen flux.

Photoresist parameters

In the photolithography process, the resist is called photoresist, it is a photosensitive material, made of three main components: a resin or base material, a photo-active compound and an organic solvent. They are used to transfer the image of the mask to the wafer surface of oxides, metals, and semiconductors materials. It can be of either of two types: positive and negative photoresist depending on its chemistry which determines its property when exposed to light. They can be more or less easily dissolved using a developing solution, depending on the amount of light they have been exposed to. Our experiments required positive photoresist, since the choice of a positive or negative photoresist is determined by the subsequent sequence of processing steps to be performed.

Let us illustrate al1 the steps that we pass through to fabricate a device by considering 
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Metal contact pad Current (A) The output of the monochromator is sent to the photodetector which is mounted on the probe station. We apply a DC bias with the Keithley 236 voltage source (see figure 3.28).
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Furthermore, in order for the device to attain equilibrium a delay of 5 seconds between Voltage (V) 
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General conclusion and perspectives

The aim of this work was to improve actual solar blind ultraviolet photodetectors by introducing new active layers into these devices. We targeted the realization of low dark current, high electro-optical response, low response time and more robust in harsh environment photodetectors, for which the wavelength eut off can be tuned in the UV range.

For this, we fabricated, developed and achieved of a new category of solar-blind ultraviolet photodetectors fabricated using monolayers and superlattices of BAlGaN semiconductor alloys. The main idea lied on the role of the boron incorporation in GaN material, which increases drastically the electrical resistivity and the strength of the bonds, helps to decrease the mismatch with the substrate (and thus could increase the structural quality of the active layer), and finally allows to tune the wavelength eut off.

To reach this goal, several GaN, AlGaN, and BGaN monolayers as well as BGaN-GaN, BGaN-A1N and BAIN-A1N superlattices were first grown using MOVPE technique. Then, both Schottky and ohmic contacts on GaN, AlGaN and BAlGaN alloys were realized and optimized. For this, a full process using photolithography, metal deposition and thermal annealing was developed. Finally, the electrical and electro-optical properties were characterized using a set of experimental techniques such as, from one part, Hall effect, Van der Paw, 1-V, C-V, and TLM methods for the study of the electrical transport mechanism and, from the ot her part, photocurrent spectroscopy, external quantum efficiency, and photocurrent time response measurements for the characterization of the photodetectors.

During this work, we succeeded to obtain ohmic contact with low specific contact resistance as well as Schottky diodes in nearly al1 the different layers. We also evidenced the existence of an interfacial layer between the metal and the semiconductor which is present in al1 the devices. This interfacial layer plays an important role in the appearance of a large interna1 gain in the photodetectors via the trapping of the photo generated holcs. As cxpcctcd, thc boron incorporation in thc GaN matcrial lcadcd to photodctcctors with a decrease of the dark current up to nine orders of magnitude compared to a GaNbased photodetector, and eut off wavelength tunable in the range 260 nm -380 nm. 
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 1 x-y of the system7s crystalline lattice. Characteristics of these new alloys are similar to those on InGaN and AlGaN materials and the main advantage of this system is that there are solution compositions that are lattice matched to 6H-Sic and AlN. Add-on that S i c and A1N exhibit high thermal conductivities. Besides unlike the AlGaN based devices grown on sapphire, cleaving the BGaAlN based devices grown on S i c and A1N occurs along the cleavage planes. This discovery by Sakai et al.[98] was, in principle, the basis for the possibility of ternary BGaN and BAlN with quaternary BAlGaN materials to agree with underlying substrates of A1N and 6H-Sic. Based on their studies, a 5% composition of boron in BAlN is required to obtain a lattice matching with the A1N substrate, while 8 and 17% of boron in BGaN is required for its matching on A1N and 6H-Sic substrates, respectively. A corresponding adjustment of the bandgap energy between 3.6 and 6.2 eV would be required for the quaternary BAlGaN to match with the A1N lattice, while that of 3.8 to 6.2 eV would be required for it to match with the 6H-Sic [99]. An overview of the material band gap is illustrated in figure 1.8. It is well known that most of the

Figure 1 . 8 :Figure 1 . 12 :

 18112 Figure 1.8: Comparison of III-N semiconductor.s band gap energy ut T-300K as a fiinetion of lattice constant with III-V semiconductors.

Figure 1 . 13 : 1 .

 1131 Figure 1.13: SIMS profile of 350nm BGaN monolayer grown on GaN substrate [93].

  effects arising from the diffusion of carriers to the depletion region

  electrical and optical measurements. Al1 the information in this chapter is broadly referenced from [12,176-1791. The earliest systematic investigation on metal-semiconductor rectifying systems is generally attributed to Braun, who in 1874 noted the dependence of the total resistance of a point contact on the polarity of the applied voltage and on the detailed surface conditions [MO]. The point-contact rectifier in various forms found practical applications beginning in 1904 [Ml]. In 1931, Wilson formulated the transport theory of semiconductors based on the band theory of solid [182]. This theory was then applied to metal-semiconductor contacts. In 1938, Schottky suggested that the potential barrier could arise from stable space charges in the semiconductor alone without the presence of a chemical layer [183]. The model arising from this consideration is known as the Schottky barrier. In 1938, Mott also devised a more appropriate theoretical model for swept-out metal-semiconductor contacts that is known as the Mott barrier. These models were further enhanced by Bethe in 1942 to become the thermionic-emission model which accurately describes the electrical behavior [184].

  Figures 3.1 and 3.2 show the energy band diagrams for the first and the second limiting case respectively.

Figure 3 .

 3 1 (a) shows the flat band situation for a semiconductor without a surface layer and surface states. When a metal is Semiconductor Metal Vacuum

  Photoresist S1813

- 1 dC - 2 Figure 3 . 26 :

 12326 Figure 3.26: Schematic diagram for QE measurement.

  We have designed, fabricated, and characterized GaN and AlGaN based Schottky and MSM photodetectors. These studies have arrived at different conclusions with some of the results obtained on both Schottky and MSM PDs supporting the literature and the state-of-the-art achievements while other findings were inconsistent with published results and displayed high variation. This inconsistency in part of Our results could probably relate to the various origins of GaN and AlGaN layer~ (thickness, carrier concentration, dislocations, surface quality and etc ...) used and supplied by three different laboratory LUMILOG, LMOPS and TDI. Among al1 the samples used in Our study, we have succeeded in developing excellent Schottky diode on GaN (GaN-E, LUMILOG) and AlGaN (AlGaN-A, TDI) and in obtaining low ohmic contact resistance, low dark current, high responsivity and gain on almost al1 the devices. We have presented herein a full study on Schottky and MSM PDs, covering complete analysis of the electrical measurements of the ohmic contact by using the linear TLM model. In this work, we have achieved a metallization scheme of Ti/Al/Ti/Au with low contact resistance on GaN and AlGaN. Furthermore, low dark current of P t contact on the second part of the Schottky diode has been obtained on various GaN and AlGaN. Since al1 GaN materials showed high ideality factor and low barrier height except for GaN-E which resulted in ideality factor and Schottky barrier values highly consistent with state-of-the-art studies and therefore further studies are being carried out on GaN-E to elucidate the underlying reason.
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	ogy developed by physicists is the measurement of circular dichroism (CD). CD
	measurements are performed in the UV region (180 nm to 240 nm) of the electro-
	magnetic spectrum. Absorption in this region of the spectrum arises from electron
	transitions that can occur in the peptide bonds that hold the protein molecule to-
	gether. CD is defined as the difference in absorption between left hand and right
	hand circularly polarized light as it passes through a solution of an optically active
	molecule. Proteins are optically active molecules and CD may be used to determine
	how various proteins fold and the time taken for a protein to adopt a certain con-
	figuration. Neuro-degenerative diseases such as Alzheimer's and Creutzfeldt-Jakob
	disease occur when certain proteins in the brain do not fold in the conventional
	way. By establishing how different proteins fold it may be possible to design drugs
	to treat diseases such as Alzheimer's. It is not possible to obtain good CD data
	below 190 nm using conventional UV sources such as deuterium lamps or xenon arc
	lamps due to strong UV absorption by both the protein sample and by oxygen in
	the air. However the high brightness offered by synchrotron radiation overcomes
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