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The microphone is an amazing device. What piece of audio equipment 20-50 years of age would be considered a hot pick for modern recording? The microphone it is. 

Oldies but goodies(?)

In the marketplace of today, we find many old designs still manufactured. We find many new brands offering products that in reality are copies of ageing technologies: Ribbon microphones, tube microphones and the like. The large number of these designs introduced to the market is partly explained by the opportunity of making good business on the general assumption that exotic looking microphones provides exotic audio. 
Microphones as an industrial product
Microphones are designed and manufactured for many purposes other than music production. Communication is the area that implement the highest number of units. However, in microphones for industrial use like providing feed back signals for control systems is still getting more important.  

Transducer technology

Even though traditional transducer technologies dominate the market, there has been some interest in development of new ideas. 

MEMS. The micro electronic mechanical systems are improving. Regarding the specifications, they still do not provide any advantages that on a commercial basis could not be achieved more efficiently by traditional transducer technologies. However, in array systems, which consist of a larger number of units, MEMS is finding its way due to the low cost and due to the fact that some of the inferior data are to a reasonable degree overcome by technical work around, primarily provided by DSP.  
Laser. Laser technology has been in use for years. So far state of the art was presented by NASA in 2007 in tech briefs: A New Kind of Laser Microphone Using High Sensitivity, (Chen-Chia Wang, Sudhir Trivedi, and Feng Jin). They demonstrated experimentally a new kind of laser microphone using a highly sensitive pulsed laser vibrometer. By using the photo-electromotive-force (photo-EMF) sensors, they presented data indicating the real-time detection of surface displacements as small as 4 pm.

Ultrasonics. In 2012 Merkel, Lühmann, and Ritter presented their experiment on creating a virtual microphone by the aid of ultrasonics: A highly focused ultrasound beam was sent through the room. At a distance of several meters, the ultrasonic wave was received with an ultrasonic microphone. The wave field of a common audio source was overlaid with the ultrasonic beam. It was found that the phase shift of the received ultrasonic signal obtains the audio information of the overlaid field. So the ultrasonic beam itself acts as sound receiver, there is no technical device like membranes necessary at direct vicinity of sound reception. (AES paper 8587).
Ionic Microphones. In 2012 Akino, Shimokawa, Kikutani, and Green presented a study of ionic microphones: Diaphragm-less ionic loudspeakers using both low-temperature and high-temperature plasma methods have already been studied and developed for practical use. This study examined using similar methods to create a diaphragm-less ionic microphone. Although the low-temperature method was not practical due to high noise levels in the discharges, the high-temperature method exhibited a useful shifting of the oscillation frequency. By performing FM detection on this oscillation frequency shift, audio signals were obtained. Study results showed that the stability of the discharge corresponded to the non-uniform electric field that was dependent on the formation shape of the high-temperature plasma, the shape of the discharge electrode, and the use of inert gas that protected the needle electrode.  (AES paper 8745).

Optical Wave Microphone: In 2013 Toshiyuki Nakamiya and Yoshito Sonoda presented a solution for an optical wave microphone: An optical wave microphone with no diaphragm, which uses wave optics and a laser beam to detect sounds, can measure sounds without disturbing the sound field. The theoretical equation for this measurement can be derived from the optical diffraction integration equation coupled to the optical phase modulation theory, but the physical interpretation or meaning of this phenomenon is not clear from the mathematical calculation process alone. In this paper the physical meaning in relation to wave-optical processes is considered. This property can be used to detect complex tones composed of different frequencies with a single photo-detector.  (AES paper 8924).

Membrane material, Graphene: In 2014 Todorovic et al presented recent trends in graphene research and applications in acoustics and audio-technology. The possibilities of application of single or multi-layer graphene as membranes in transducers were the scope of the research of the graphene group. FEM and experimental analysis of single and multi-layer graphene, as well as realization of the first samples of acoustic transducers, reported in progress. (AES paper 9063). 

Microphones and directivity

There is a still increasing interest on microphones with high - and frequency independent - directivity. Array designs have been around for years. Today array technologies are applied in laptops and handheld devices. Newer designs try to obtain constant directivity by applying sophisticated algorithms for beam forming. 
Multi channel microphones. Single unit multichannel microphone technology is to a large extent building on Higher Order Ambisonics. In connection with the applied DSP for the control of beam forming, it is obvious to split signals into several channels. NH acoustics’ Eigen mike is an example. 
Microphone for 22.2 Multichannel Audio. In 2013 Ono, Nishiguchi, Matsui, and Hamasaki presented a portable spherical microphone for Super Hi-Vision 22.2 Multichannel Audio. 
NHK has been developing a portable microphone for the simultaneous recording of 22.2ch multichannel audio. The microphone is 45 cm in diameter and has acoustic baffles that partition the sphere into angular segments, in each of which an omnidirectional microphone element is mounted. Owing to the effect of the baffles, each segment works as a narrow angle directivity and a constant beam width in higher frequencies above 6 kHz. The directivity becomes wider as frequency decreases and that it becomes almost omnidirectional below 500 Hz. The authors also developed a signal processing method that improves the directivity below 800 Hz. (AES paper 8922).  

Digital adaptation

Innovation in the field of modern microphone technology is to some degree concentrated around the adaptation to the digital age. In particular the interfacing problems are addressed. The continued updating of the AES42 Standard is essential in this respect. Now dedicated input/control stages for the microphones with integrated interfaces are available. However, different widely implemented “device-to-computer” standards like the USB and the FireWire standards – which are not specifically reserved for audio - also have been applied in this field. These standards have become de facto standards for the interfacing of various types of digital equipment in the area of home recording, including microphones.  

Microphones and IP. Audio networking has long time been implemented in all corners of audio systems design. I.e. Ethernet based networks like DANTE, Revenna, Q.LAN, etc. However, not until recently this technology has been implemented in microphones. 

DANTE microphone. In 2014 Audio-Technica introduced a Network Microphone taking advantage of the DANTE network protocol control features and the low latency. 

Standards. AES Standards Committee works on standardizing control functions from AES 42 for the implementation in IP microphone solutions. 

Materials

It should be noted, that the difficulties of getting some of the rare earth materials for magnets may affect the microphone selection available on the market. In the future the effect of this might become fewer dynamic microphones or rising prizes.
