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MODULE 1: Materials for Energy Devices (8 Hrs)  

                                                           Semiconductos 

Introduction: A semiconductor is a crystalline solid whose electrical conductivity lies between 

that of conductors and insulators, and whose conductivity can be controlled very precisely for 

electronic applications. Silicon is the most widely used semiconductor, and it can be used in 

both pure (intrinsic) form and doped (extrinsic) form to create devices such as diodes, 

transistors, and integrated circuits. Electrical conductivity of a semiconductor can be tuned by 

temperature (Intrinsic) and by adding small amounts of impurities or doping (Extrinsic). 

Intrinsic Silicon: Intrinsic silicon is defined as chemically pure silicon whose electrical 

conductivity depends on thermally generated carriers. 

Extrinsic Silicon: Extrinsic silicon is defined as silicon doped with trivalent or pentavalent 

impurities to enhance conductivity. 

Semiconductors: Introduction, n-type and p-type semiconductor materials, difference 

between organic and inorganic semiconductors, organic photovoltaics - Poly (3-

hexylthiophene) (P3HT) as a donor and Phenyl C61-butyric acid methyl ester (PCBM) as 

a acceptor, construction, working and applications. 

Energy Storage Devices: Introduction, classification of batteries-primary, secondary and 

reserve battery, characteristics (capacity, power density, cell balancing & cycle life), 

construction and working of lithium-ion battery advantages in EV applications, 

construction and working of ultra-small asymmetric super capacitor and its applications 

in IoT/wearable devices. 

Energy Conversion Devices: Introduction, construction, working principal, advantages 

and applications of photovoltaic cell of (PV cell), Introduction to MEMS-Based Energy 

Harvesters, working principle and applications.   
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https://www.google.com/search?q=lithium-ion+battery&sca_esv=f668a2dbcf0dcc29&sxsrf=AE3TifP6UW2_xNBWgPERqRElCMIVgac4sw%3A1762909634357&ei=wt0TaaXHFb3lg8UPn_WR2Ac&oq=Cycle+Life%3A+&gs_lp=Egxnd3Mtd2l6LXNlcnAiDEN5Y2xlIExpZmU6ICoCCAAyChAAGIAEGBQYhwIyCxAAGIAEGJECGIoFMgsQABiABBiRAhiKBTIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgARIlyJQmwlYmwlwAXgBkAEAmAGjAqABowKqAQMyLTG4AQHIAQD4AQH4AQKYAgKgAr8CqAIQwgINECMYgAQYJxiKBRjqAsICBxAjGCcY6gLCAhMQIxjwBRiABBgnGMkCGIoFGOoCwgIUEAAYgAQYkQIYtAIYigUY6gLYAQGYAxHxBbmBVS_nJOa4ugYGCAEQARgBkgcFMS4zLTGgB8kFsgcDMy0xuAeuAsIHBTItMS4xyAcT&sclient=gws-wiz-serp&ved=2ahUKEwiTgr_YueuQAxU5SWwGHYO4AbcQgK4QegYIAQgAEAY
https://www.google.com/search?q=lithium+iron+phosphate+%28LiFePO4%29&sca_esv=f668a2dbcf0dcc29&sxsrf=AE3TifP6UW2_xNBWgPERqRElCMIVgac4sw%3A1762909634357&ei=wt0TaaXHFb3lg8UPn_WR2Ac&oq=Cycle+Life%3A+&gs_lp=Egxnd3Mtd2l6LXNlcnAiDEN5Y2xlIExpZmU6ICoCCAAyChAAGIAEGBQYhwIyCxAAGIAEGJECGIoFMgsQABiABBiRAhiKBTIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgARIlyJQmwlYmwlwAXgBkAEAmAGjAqABowKqAQMyLTG4AQHIAQD4AQH4AQKYAgKgAr8CqAIQwgINECMYgAQYJxiKBRjqAsICBxAjGCcY6gLCAhMQIxjwBRiABBgnGMkCGIoFGOoCwgIUEAAYgAQYkQIYtAIYigUY6gLYAQGYAxHxBbmBVS_nJOa4ugYGCAEQARgBkgcFMS4zLTGgB8kFsgcDMy0xuAeuAsIHBTItMS4xyAcT&sclient=gws-wiz-serp&ved=2ahUKEwiTgr_YueuQAxU5SWwGHYO4AbcQgK4QegYIAQgAEAc
https://www.google.com/search?q=lithium+iron+phosphate+%28LiFePO4%29&sca_esv=f668a2dbcf0dcc29&sxsrf=AE3TifP6UW2_xNBWgPERqRElCMIVgac4sw%3A1762909634357&ei=wt0TaaXHFb3lg8UPn_WR2Ac&oq=Cycle+Life%3A+&gs_lp=Egxnd3Mtd2l6LXNlcnAiDEN5Y2xlIExpZmU6ICoCCAAyChAAGIAEGBQYhwIyCxAAGIAEGJECGIoFMgsQABiABBiRAhiKBTIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgARIlyJQmwlYmwlwAXgBkAEAmAGjAqABowKqAQMyLTG4AQHIAQD4AQH4AQKYAgKgAr8CqAIQwgINECMYgAQYJxiKBRjqAsICBxAjGCcY6gLCAhMQIxjwBRiABBgnGMkCGIoFGOoCwgIUEAAYgAQYkQIYtAIYigUY6gLYAQGYAxHxBbmBVS_nJOa4ugYGCAEQARgBkgcFMS4zLTGgB8kFsgcDMy0xuAeuAsIHBTItMS4xyAcT&sclient=gws-wiz-serp&ved=2ahUKEwiTgr_YueuQAxU5SWwGHYO4AbcQgK4QegYIAQgAEAc
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