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study.
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e Accurate current — voltage and capacitance — voltage measurements on different setups.
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e Acquainted with steady state and transient simulations for solar cell structures.
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TEACHING PREFERENCES:

Semester 1:

ENR122 - Renewable energy resource characteristics

NRE165 — Introduction to Sustainable Development

Semester 2:

ENR 151 — Solar technologies

ENR 159 — Applied Numerical methods

Semester 3:

ENR 145 — Solar Photovoltaic Power Generation
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RESEARCH AREAS:

I intend to work on the following research areas, given an opportunity.

a) Grid balancing of solar power plants.

b) Optimization of solar power plant control functions.

C) Development of data model that integrates the various hardware data of a smart grid system.
d) Mitigation of net metering challenges.

e) Dust mitigation of field mounted solar panels.

'
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Measurement of Relaxation Time of Excess Carriers in Si
and CIGS Solar Cells by Modulated Electroluminescence

Technique

Sanchit Khatavkar* Kulasekaron Muniappos, Chinng V. Karnar, Viey Kumar,
Krnshnamachan L Narsimhan, Pradeep R Nair, Juzer M. Vasi, Miguel A, Contreras,
Maikel F. A M. van Hest, and Brj M. Arora®
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Multiprobe Characterization of Inversion Charge for
Self-Consistent Parameterization of HIT Cells
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Polyalloocimene, a Novel Nonconjugated Conductive
Polymer: The Correct Fundamental Basis for
Conductive Polymers

M. Thakur,” 5, Khatavkar, and E, J. Parish

Phatosic Materials Research Labarasory, College of Engineering and Engmesniag
Expermment Sktion, Aubom Unmverssty, Alabama, USA

ABSTRACT

A polvmer dows ned hnve Lo be comjugabed o besame clectnically conductive. The carrest
fandarnental basis for a pehiwer ta be condactive s that it must heve at lewt one dousle
besd iz the repeat. The magnitude of corducinvily increases with the number Irsction aff
the doubde honds m the repeat. Pelvisoprene, the first knewn nencanjapaled cenductive
polyvimer kag 2 dauble bosd number fraction of 14 while polyacetylese. (e Lirst known
comjugated corductive palymer, has 2 number fraction of 172 A pew pancerjugated
wandative pelymes, palyalloveimene, has 3 double bood pumbser frastion af about 1730
Canseqoently, tve electrical conductivity, tse dapmp mie and the aptical tramsition
aergivs of palyalloocimene are mivomediate between those of polyisoprene amd poly=
metylene, The magnitude af conductivity has 2 power law dependence oo the T be
[racton al dauble bonds. The optical absorption peak of the mdieal cation proeduced apon
doging appenrs & lower engrgies as the separation between the deuble bands decreases
The pensral mechanism ol sendustivity going from 2 oncocjugated sirustam mealving
isalated double bonds fo 2 fully conjugated strocture has boen established.

Key Beeds;  Noncemjugated canductive palymer; Polyalloecimens; Dopazt; Kadical
o,

DAL 100081 /A1 20025113
Caquright £ 2003 by Marcel Tivkkes. e

*Corcespendence: M. Thaker, Phetonic Materials Research Laborators, 200 Rass Hall, College
of Engineenng and Esgissenng Expeniment Station, Auvbum Univessiry, AL 3684923351, USA,
Fax: A 3idafddm? 307, Eamail: mthakor@eng. mbom.ede
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Dieep level transient spectroscopy measurements of silicon
heterojunction cells
Sanchit Khatavkas', C. W. Kannan®, Vijay Kumar®, P. B Nair', and B. M. Aroma'

"Dept. of Electrical Engineering, IIT Bombay, Mumbai Indis; *Maoser Baer Photovelizic Pvt, Lid., Greates
Nodda, LLP=201306, India;
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simarty s alectron oooparmy of traps is gresn by Eg. L[]

A
e = ...-"" (1)

whare My is map density, n & mombar of clcrom m
comcdnrivan bemd of % semvicoinchor, p s the menber of
holes &= the welawcs bed o de semicondnctor, ¢, s &%
apoms coeficknt of slectrons md o, i the cptme
coefidant ofholes.

E v asmme ¢, 0 ¢, @d o« o, San most raps will b
ocogied by holes. Ar =0, the maps are meamal with ry =
0 and space charge rezon dosity N, = &, e eckeromd
doping dameity. Whan #e dowics i puled fom mro o
negiee b m a DTS erparment, pinorty boles are
amitied fom the traps, the cherps of the mps. chnge: Som
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Absirwt — I b owel knewn that ibe perfermmsce af
Meterajuacios with Iniriesic This Layer [FITG seler crlle
ammmn the gasdity of beterominterfaces bfwom fhe

wilican (e-8i wsd iniriesic hydrageseed
mlrphcru siligan (=000, There has e evslushnary
improvomest in fhe cireail volage (Vi) of BIT celli aver
the vears primariy rlpein ireprovemenss in the ks eme al
clrriers boe due de recamshination ot the isterfaces. [n ohis wark,
we presced madedsicd cecircluninocencs m an alicrmibe
mn:; de deierming dhe offecthve Wifetime of carriers @ BT

fedrn Tovms —  modulusd  dlomralamiacseesce, effective
lifetims, eper cireest vallage. ormisi isserny, Sumei.

L BNTROMCTION
HIT molar cally mm of great imierest due to fheir potestis] of
reaching the Shocklev-Cusisser  lmit [I]  Coneersion

elficiency ol 247 on arca (018 et has wirendy heen
demamstralal by Pamsosse [2]. 1L s well ksown thatl the
overall perfionmence of Bee cells depends rsically on the
quality of lesemction isterfices b the bk
eryatallime s:'l.-enm end Gstrisle hydrogesated amorphos
silicon. Effective fetime of the excess carriers genenmied by

Il EXPERIMENTAL

BT cells InvesSgaied i this week were febrizated Som O
o type monoerysielline sillosn substraivs of resistivity of thoo
4 £t cm. Adber the sew damage removal, walers were bexbured,
ared surfaces were pasivabed This was followed by deposition
of showr 58 mm i= layer s B0 on beih sides and ssbseqoent
fald nm [ laver seBi-h] deposition om the front side and sboot
50 rem n lwyper smSi-H an the back side by PECVD, Dposition
of woaut 100 nm thick TOO layers om hoth, the Sont snd the
back wmdee, fullowsd by the deposilion of Fond and back
eomlncts compleates e device lbacation,

Dk sl lighted cureninollage clanscteristios ol the
deviees wese measwel by usisg Sen 3000 Solar Simideser of
ABET Techologhes.

Specired repoms of the EL ls mensred by using o T50 mm
focel length Acton monochromeice, fined with a 600 g'mm
grating bleeed ai 1| pm esd  liged nitrogen  cocled
L024x | Indion Gallivm Arsenide (InGass) dotector amsy. The
speciml resporss of bofd the grating as well ms the

light excitation & an imgomant metr 1o characterize Ihl photodutector was relatively flat avenr the wavelengs renge of
imterfaces and thus get en idea abost the str e “dudmﬂsmlu]‘l'm
the performance of the solar cell. Bledulared el insseestoe (MELY was d by

Lummemcenze techeiques are fnding increasing wn o the
wea of photovelaic meaierals and devices: [3] becaoss of the
high smsitivity of emisvion o mdistive and moo-radistive
m:urrhnﬁ:m Tlmc T:p.llﬂd phrololeminescme: and

ul Hetinquen have hees used o
obiain  liftises  dipectly in  salr cells [4, S|
Fhooleminescence (PL) o well m Elecirodaminessence [EL}
Imaging has bees commonly wsed for selection of high gualicy
wilers (FLY, process optimizaton (PL) wed dedeo diagmostics
in the fimisked high efflodency silicon solar cells (EL) [0].

In ihes work we explore the Gequency dependence of
modulsied slectrolominescence (MEL) Sor the characterization
of solar cells, in particular, #s efeciive lifetime or the Mmooy
camier Efetime. Resubs are applied o the swdy of 0 hype &
Si-Hie-5 heternjenction (HIT) solar cells fabricmed w8 boser
Baer Photovahiaic Pyvilad

using the set op shows in Fig. 1. The exciation frequency wis
veried gver fhe range |00 B oo 19000 Fie using o signad
generslur

The integrated elecohmsinesccso: from tie devioes B
been measured wing & 6 inch dameter Labsphere misgrating
ephers fitied wish 3 Judzon Gemmanium (Ge) photodisde. The
e dinde was lersinaled with a 50 obe resislinc: ko measire
e lpleass and guad ol EL fon using &
Stanford  HResearch lreoumesis  Jocksin  smplither.  The
frequency respomse of fhe meassremend system was tested by
wsing & Hoidner 1060 nm infarsd LED. The Fequency
respomse of the LED wis flat over the range of frequencles
used in the present experiments. Both the mapsitude and the
phase of the EL eigml of @a HIT solar cell was Fequency
dispesdent in this Fequency range




