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Introduction
The evolution of the use of semiconductors changed the world, especially in technology. The semiconductors materials form the building blocks of computer and electronic industry. Traditionally, computers utilized vacuum tubes that were less effective, slow and consumed a lot of floor space. However, the evolution of integrated circuits that was smaller, high speed, light in weight and consumed less power consisted of semiconductors materials. This paper analyzes the use of semiconductors in mechanical, magnetic, thermal, optical, and deteriorative applications.  
Electrical Properties
Semiconductors offer the enormous versatility as it forms the building blocks of the emerging generation of electronic devices. The use of semiconductors in electrical devices makes the use of nanowires which are one-dimensional nanostructure. The use of quasi-one-dimensional nanostructure has various advantages over the contemporary semiconductors such as effective strain relaxation, a high surface area to its antiparticle and the reduced cost (Daveh et al. 2013). The antiparticle contributes significantly to the in the quantum information processing. The control over nanowires is important in attaining their full potential. When developing nanowires based device, factors such as dopant concentration, mobility, recombination mechanisms and charge carrier lifetimes should be well understood and designed to get the optimal performance of electronic devices. However, understanding the concepts is a challenge since it is hard to carry out electrical measurements on nanoscale semiconductors. 
Field effect transistors are used in electrical measurements of semiconductors nanowires. However, interpreting the results obtained by the device relies on the assumptions made when modeling field effect transistors. For instance measuring the gate capacitance involves several hundred attoFarads. The capacitance is assessed on assumptions made of the field effect transistor (Mandelis, & Hess, 2000). Further, the measurement of gate capacitance depends on the diameter of the nanowires. Thus, the relationship between determined properties and diameter is distorted. 
The challenges in measuring electrical charges have necessitated research on alternative methods of measurements. For instance, sophisticated lithography processes are used to establish the Hall Effect magnet transport parameters on a single InAs and InP nanowires (Yu, & Cardona, 2010). Further, there is the emergence of thermoelectric measurements that are used to establish the charge carrier mobility and concentrations in nanowires such as Seebeck. Besides, measurements of resistivity in nanowires have been made easy by the use of four-point probe measurements. However, the contact-based methods of measurements have some disadvantages in that; they require a lot of time, costly due to the use of electron beam lithography and the method requires specific requirements of resistance as well as the nature of the contacts. 
The energies for electrons assist us in classifying the insulators, semiconductors, and conductors. The existence of bands in solid matters, as opposed to free atom, classifies the conductors, insulators, and semiconductors. The semiconductors are characterized by a small gap that separates the conduction bands and the valence. The gap is small enough and allows thermal excitation of electrons. 
Semiconductors devices play a significant role in the electronic industry (Yu, & Cardona, 2010). For instance, a metal-semiconductor interface is used as a rectifying contact in electronics. The device enables the current to flow in the single direction as what an ohmic contact does. Secondly, the p-n junction forms the basic compound for semiconductor devices. A combination of two and three p-n junctions results to bipolar and thyristor transistors respectively. A Heterojunction is another essential building block of semiconductors. It is developed by joining two dissimilar semiconductors such as aluminum arsenide and gallium arsenide that is used in band gap engineering which is a technique used to design new semiconductor materials and devices. Molecular beam epitaxy and Heterojunctions are fundamental techniques among semiconductors and are created through continuous band-gap variations.  
Another building block among semiconductor is the structure referred to as metal-oxide-semiconductors. The structure is a combination of oxide-semiconductor interface and a metal-oxide. The metal-oxide-semiconductor structure forms the basis of the gate, and two junctions form the source of the drain (Mandelis, & Hess, 2000). The resultant, combination of junctions forms the metal-oxide-semiconductor-field-effect transistor, a major component in the modern integrated circuits that enables integration of many devices in a single chip. 
Thermal Properties
Thermal wave refers to the temperature distribution that oscillates in space and time contributing to energy dissipation. The use of thermal wave can be traced back from the 19th century by Amgstrom (Sainei, 2007). Amgstrom (1861), identified the thermal diffusivity in a long copper bar by periodical heating and recording the interpretation. Later, a lot of attention has been given to photothermal effect, and new experimental techniques have been developed. 
The thermal properties of semiconductors superlattices and nanostructures have become of importance due to two primary factors. The first consideration is the rebirth of artificially synthesized materials and secondly is the consistent scaling down of circuits and micro electric devices. The scaling down of sizes has to lead to a rise in power dissipation in a given semiconductor chip. To distribute the increasing heat generated by the chip, engineering the structure geometry or material parameters is required in a manner that the thermal conductivity is enhanced in given directions (Daveh et al. 2013). Low thermal conductivity improves the functioning of thermoelectric. However, the demands are contradictory, but modification of phonon is required such as phonon engineering. The phonon transport can be designed due to the development of mini-Umklapp process and formation of minibands. Mini-Umklapp is a current type scattering processes that make use of transitions in mini-Brillouin zones (Ren, & Dow, 1982). The development of self-assembly techniques and sophisticated patterning for semiconductor structures such as quasi-one-dimensional has necessitated emergence of new studies and work in physics in the recent past.  
The sum of the electronic components and lattice gives the thermal conductivity of semiconductors. However, lattice resistance is only on those processes that do not conserve crystal momentum. The processes include boundary scattering, three-phonon Umklapp and impurity scattering and are referred to as resistive where conservation of the overall phonon wave of vectors does not happen as in a case with reciprocal lattice vector (Ren, & Dow, 1982). 
Heat Conduction
The heat transfer from parts with higher temperature to those arts with lower temperature is experienced. The transfer of heat involves the processes of conduction, radiation or convection. The solid state of matter facilitates the transfer of heat through conduction. The solid matter is the primary application of the thermal properties of semiconductors. The periodic heating of materials changes their properties. When a modulated laser beam is used on materials, a thermal wave field is generated which results in a refractive index gradient [Mandelis, 2000]. 
Photothermal Techniques 
These are the techniques used to measure the photothermal effect. This section analyzes the fundamental techniques used in measuring the photothermal effect. 
The Photoacoustic Effect
This method uses pressure fluctuations. The initial developments of the photoacoustic signal generation on the solid matter was done by Rosencwaig and Gersho (1976). The duo noted that the photoacoustic signal relates to the local modulated temperature increase that results from the optical heating. Their research established photoacoustic spectroscopy can be used in a broad range of states such as gas, solids, and semiconductors. However, the disadvantage of the technique is enclosing the sample under test in a photoacoustic cell. 
The Piezoelectric Effect
The technique involves the generation of a voltage when a material faces mechanical stress. The technique is useful in identifying the thermal and optical properties of semiconductors. The piezoelectric technique sensor obtains the stresses generated by the sample.
Magnetic Properties
The development of new electronic devices was made on the initial development of semiconductors with magnetic properties. The magnetic properties of semiconductors exploit the spin and charge of electrons. While the conventional electronics make the use of negative charge and electrons flow, the magnetic systems mainly depend on the electron spin a phenomenon that relates to angular momentum (Yu, & Cardona, 2010). A magnetic field is generated by the angular momentum related to spin. In most materials, the magnetic fields of atoms react by canceling each other. However, magnetic materials such as metal, the atomic dipole aligns to create microscopic magnetic fields. 
The use of magnetism in the storage devices involves the use of different magnetization patterns that corresponds to the stored data.  The development of nanotechnology, and a growing interest in establishing the functional systems of molecules and atoms a field referred to as spintronics. Spintronics also referred to as magnetoelectronics makes the use of charge and electron spin. The spintronics technology makes use of charge and electron spin by laying down and reading back the bits of data on solid semiconductor and provide the basis for the development of new computational concepts (Yu, & Cardona, 2010).  
The primary method of applying spin-polarized electrons in semiconductors is the addition of metal dopants. Dopants refer to impurities that change the structure of semiconductors properties that result in the generation of dilute semiconductors. 
Optical Properties
The construction industry and automobiles make the use of sun control films that depends on the absorptive, reflectivity and transitivity of the semiconductors. These are the fundamental optical properties of semiconductors. The refractive index of semiconductors is of significance in the optical property of semiconductors. Similar to electronic property, optical properties depend on the electronic structure of semiconductor (Ma, & Tong, 2012). Semiconductors such as transition metal dichalcogenide are useful in light emission as well as light harvesting devices. The exceptional properties of semiconductors and their ability to create ultrafast photodetectors and planar LEDs have demonstrated the significant contribution of semiconductors due to their optical properties (Ma, & Tong, 2012). The advancement in the field of semiconductors optical properties has facilitated the development of optoelectronics. The optoelectronic devices are more superior to the traditional counterparts. 
Mechanical Properties
The atoms in a given crystal usually vibrate about their equilibrium points. An increase in temperature causes an increase in vibration. The waves are quantized and treated as a quantum oscillator and are referred to as phonon. The structure of phonon scattering gives semiconductors their bond structure. Semiconductors become charged when they are subjected to stress such as vibration or pressure (Yu, & Cardona, 2010). The magnitude of charge corresponds to the amount of stress exerted on the semiconductor. This is a significant mechanical response of semiconductors. 
Deteriorative Properties
 Nonequilibrium growth of solid state has been observed over the years. The presence of numerous physical effects and several needs of solid state industry has contributed to non-equilibrium growth. Low-dimensional semiconductor makes use of molecular beam epitaxy that facilitates to develop quantum structures or thin layers of materials that cannot be obtained in the equilibrium growth methods (Yu, & Cardona, 2010). The process results in new materials that exhibit new properties as required. The thin layer prevents corrosion among the semiconductors.
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