
The desire to surpass the efficiency of silicon in converting photon energy to electricity and other useful chemicals has been pushing the scientists to find alternate materials not only to replace silicon (due to cost considerations and easy processing method ) but also make the process of manufacturing these new materials in an easier way as compared to single crystal silicon. In this exercise, lasting for more than 5-6 decades, a new material has emerged in 2009, since then there is sudden raise in efficiency of perovskite based solar cell from 3.8% to 20.1%, which has stunned the photovoltaic community.   This situation warrants attention not only from the point of view of increased efficiency but also the enormous possibility of a number of new systems emerging due to the fact that a number of possibilities exist in the variation of composition in ABX3 perovskite structures. In this short write-up it is our intention to examine briefly the reasons for this excitement in this area.
Research on solar cell possibly started in 1839 with Alexandre Edmond Bacquerel.   In 1873 photoconductivity was discovered in selenium by Willoughby Smith an English Engineer.   First solar cell was made by American Inventor Charles Fritts based on selenium. In 1940, Bell laboratories started research on semiconductor based solar cells and patented a cell with 1% efficiency.  In 1954 Bell laboratory demonstrated the first practical silicon based solar cells.
In the same way, the brief history on organic inorganic perovskites traces back to 1893 H L Wells first synthesized alkali metal tin or lead halides. In 1958 the crystal structure of perovskite  caesium lead halide was determined by Christian Moeller. In 1978, Dieter Weber replaced methyl ammonium ion in the caesium lead halide to form a class of compounds called organic inorganic perovskites.   The optical and other properties of these new generation compounds have been examined since the last two decades and their application in solar cells started in 2009. The growth in solar cell efficiency is pictorially shown in Fig.1.
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Fig.1.  The time line of the Growth solar cell efficiency of organic inorganic solar cells from 2009 till date. The numbers denote the efficiency reached at that material.
The scope of generating newer materials for solar cell application among this one class of organic inorganic perovskites appears to be great. This is demonstrated recently by Gregor Kieslich et al., [1]. They have used an old concept of ionic tolerance factor (known as Goldschmidt’s tolerance factor) and applied to the permutations of 14 different protonated amines 8 different anionic species and 21 divalent metal ions generated 2352 Tolerance Factors (TF) out of these 742 had tolerance factor values in the range 0.8 to 1(the limits of perovkite structure) out of which 140 are known materials and the remaining 562 are organic anion based.   This study with limited number of organic cations shows that there is scope of finding suitable materials for solar cell application in this class perovskites.   Already perovskites has shown wonders in material science one such example is the high temperature superconducting materials based on Yettrium barium copper oxide (YBaCuO7-δ). This limited discussion on the possibility of generating many unknown materials with perovskite structure speaks volumes on the feasibility of generating solar cell materials with requisite efficiency in the near future. 
Table 1 Transport characteristics of HOIPs and their comparison with those characteristics of other semiconductors [reproduced from ref 2]
	Material
	Diffusion length (μm)
	Carrier life time (μs)
	Mobility (cm2V-1s-1)
	Effective mass (m0)
	Trap density (cm-3)

	CH3NH3PbI3
Poly crystalline film
	0.1-1
	0.01-1
	1-10
	0.10-0.15
	1015-1016

	CH3NH3PbI3 single crystal
	2-8
	0.5-1
	24-105
	-
	(1-3)X1016

	Ch3NH3PbBr3
Polycrystalline
	0.3-1
	0.05-0.16
	30
	0.13
	-

	CH3NH3PbBr3
Single crystal
	3-17
	0.3-1
	24-115
	-
	(0.3-6) x 1010

	Silicon     e-
             h+
	1.000
600
	~1.000
	1,450
500
	0.10
0.16
	105-1015

	GaAs        e-
                  h+
	7
1.6
	~0.01-1
	8,000
400
	0.063
0.076
	-



HOIPs are softer mechanically as compared to other efficient solar cell materials.   What does this imply? HOIPs are susceptible for many facile phase transitions (in this sense these are dynamic materials) inducing migration of intrinsic and extrinsic ionic species.   These fluctuations and long range ionic motion have strong impact on charge transport and optical properties.
Even though many applications and property anomalies may be discovered if not already identified, these will not be considered in this short write-up.   The focus will be on the solar cell application and how the knowledge gained in this class of materials will hasten the search for solar cell application.
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