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MES Xele€yam Couege Valanchery

M ES xeve.yam college, valancnery

Sir,

Sub, RequestlortheApprovalofBoard olStudies fo. the sho.t Tern Cousa

The following academicians maybe included In tbe Board ofStudis for the short Tem

CouBe on 'Certificate Cou6e in Fundamentals olPhotovoltaics" to be conducted by the

Departmentof Physicswith these membe6.

1. Asha, Assi s tant Professor, TM C Co Uege, Tiru r

2. Sailaja U, Asso.iaro Prolessor, MEs Keveeyam college, Valancnery

3. uhamhed Shlbu KAssisiant Prcfessor, MES (eveeyad colleg€, valanchery

4 Dr. Nabeel Rashin,Assista.t Professot MES Kaeeyam college,Valarchory

5. Dr. N.vas M P,Assistant Professor, MES (eveeyam.ollege, valanchery

6 LubnaA,AssistantProfesso.,MEsKeveeyancollege,Valancbory

thfully..".@\
**Y . )t't / " /P,

'("o'. ,/,:/:fu"-'-/) IlarYrx colr-E
tryd $i\.r..spfnai U

.!i;1",..".'.,1-")?'



Mlnutes of Board of Shrdies Me€ting

Timer 2:00 PM -4100 PM

Lo.arion: Departmert ol Physics

1 Ashc A$ 5LrnLProressor,TMc cotlese I rut\V2
r. sr,ldid L,Asso-iare Prore)sor. \4ES kveey.n,o hse. valan", "', @,^ *t.
I MLlrnn.d Sl'ibl (, A\snrJnr lro.pv or. \4ES (ereeyar, ol.E". V" -r. hcn \l_?)7
4. Dr Nabeel Rashln, AsslstanlProlessor, MES Keveeyam college,Valanchery

5. Dr Navas M P, Assistant Professor, MES Keveeyam college, Vak*he.J'dP
b. I ubn- A, Assis,dn p_ohso. M!S K.v.ryrn.o t.9".* rr. *" 

V

1. openingrema.ks by H0D
2. presentationolProposalforCerhlicateCourseon Fundanentalsof

Photovoltalcs'lechniquas' by Dr. Navas M P

3. Discussion on aouBe Contentand Structure
4. Discussion on Approva I Process andfineline
5. Dkcussjon on ResourceAllocation and Faculty Invollement
5. closinsrenarks byDi Navas 14 P

1, De.id.to.ondu.tacertificatecourseon Fund,nentakorPhotovoltaics

2. Dr Navas M P isassigned as coordinator
3, The nembeB dlscused theproposed co.tentofsyllabus
4. Board ag.eedto conductlhs.ouree lrom 12sSeptember2022 to 15th Novenber

2422
5. H0D proposedihe involvenentofall faculty nemb€re from the department on

.ondDdlon.fthe.orrs.

1. Coordinator LubnaA
2. Finalize Course Content- LuhnaAand Dr,Sailria U, HoD

Deadl\net 24/oa/2422



3- Piepar! eplrolal d6cr&!ni5 - Llbna A
d l,au!.h .ouBs - EntiE r€m

Mlnut$ prepacd by: . lxbna A

TlEie hure. Dil be rir.ulateil t0 a[ eomitiEE menbErs t6. t]r!l] referen@ &
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ftfl MEs KEVEEYAM coLLEGE
l*4 VALANCHERY

Re{,edredvs ar Gbd6 by NMc 1scqe344l

Procee.litrss of the Principal, MES (eveeyam College, valrnchery

suh: certiffcate course - Res.

Ref: t1l Request f.om the headofthe DepartmentofPhvsics, Dated 08-08 2022.

[2] Minutesofthe Board oistudies Meeting lorapp.ovaLofthe svllabus Dated

ll,aa.2a22

ORDER

As per the refe.ence cited (1), a request was re.eived lron the Head ofthe Department

ofPbysics to start a cerrificate course on Fundamentals oaPhotovoltaics lo. the lhjrd
year U6, First and Second year PC students. In rhe same letter, the head of the

Departnent has r€commended a panel ofa.ademicians to be included in the Boa'd oi

The Board ofstudies for the aborecourse is.onstituted ofthe following menbe.s

1. Asha,Assistant Professor,TMC Collsge, Tnlr

2. Sailaja U, A$ociate Prolessor, MES Kevseyan college,Valanchery

3. Muhanmcd Shibu l(Assistant Prolessor, MES Keveevam college, Valancherv

4 D. Nabeel Rashin, Assistant Proiessor, MES Keveevam college, Valanchery

5. Dr. Navas M P, Assistant Professor, MES Keveeyam college, Valancherv

6, LubnaA, Assistant Professor, MES (eveeyam college,Valancherv

Sanction is hereby accorded to the Department olPhysics forconducting the abov€-

referred ce.tifi cate course.

Order is jssued a..o.dinsly.

1, EoD, Department of Physics
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DEPARTM ENT OF PHYSICS

CERTIFICATE COURSE

KnM /CC/PHv /22-23 /O2- TUNDAMENTALS OF PHOTOVOLTAICS

30 hrs

. Caln, conprehenslve understa.ding ofthe s.ientifi. prin.iples underlyinC solar
eneryyconversion,

. Explore dilferentgeneEtions olsolarcelltechnologies, inclDdingcrtstalline
silicon,tnin filn, and ene.gingoptionslike perovskite and organic aolarcells.

. Maste. tbetechniques usedlor device lab cation and characterization in solar

. Analysetbedesisnconsiderationsloroptimizinssolarcelleflicien.yand

. ldentifyardevaluatevariousindustrialapplicationsofsolarenerBy
technologies,

By the end ofthis cou6e, studentswillbe ablelo:

. Explain tbe lundanental physiG otsolar cell operation, includingchar8e carrie.
Seie-r'or, -p.oabrnr''o., rld p-r turcnor br.Jrion

. Analyze the factoB i.fluencingsolarcell effrciencyand id.ntirystrateeies for

. C!npare a.d codt.astdiffer.ntsolarcell technologiesbased on theirmate.ials,
frbr'cdrion pioceses, cnd pe' for rar' c (hdra(er sr'6.

. Discuss theapplications ofsolar energyin various indust.ies,includingpower
ceneration, green buildi.gs, and nanot€.hnolo8y integration.

. Applytheirknowle4etocriticallyevaluatethefeasibilityaDdpote0tialorsolar
enerry solutions for real'world problens.

. Writte. EEmination (ConventionalJ ; 40 narks

. Assicnment :1ooarks

. 'rnhl :som,rks

MES KEVEEYAM COLLECE VAI,ANCHERY

ACrdde'80u!:.drbove,Buadp:b0-74%.LCEd4r0 Eo%, be'ow 40% D Cr Jde

ds.3r\"9u

ffi#.-6



MES XEVEEYAM COLLECE VALANCHERY

DEPARTMENT OF PHYSICS

Kr/M laalPll\ /22-23 /O2- Ftndamentals or Photowltaics

SYLLABUS

12022- 2023)

unft 1: Fundame.rals and Device Physi.s of Photovoltaics (8 houF)

Irtrodu.tion to couse and review of seniconductor physics, CharCe.arrier generatio.

and recombination, p-njunction nodel and deplciion capacitance, curent voltase

characteristics in dark and light, Device pht6ics ofsolarcells, Pdnciple ofsolarenergy

co0version ahd.on!.rsjoneiliciency,sinsle, tandem, and nulti junctlon solarcelk

Unit2: SolarCell TechnolosiesandModeling [10 hours)

Urlt3r Advan.ad ConceptsardApplicatioft inPhotovoltai6 (12 hoursl

Int.oduction to 0rganic Solar Cells, Physics ol Bulk Hererojunction (BHll Solar Celh,

Morphologrand charae separation h BHl, Desjgn orlow band8appolyme6, Perovskite

Sola.Cclls, Fabrication andphotophrsics ofperovskitesolarcelh, Stability.nd lead-

free pe.ovskitesola.cells, photovoltaic systen engineerinA,The.mo Phototoltaic

€eneration ofelecniciry, concentration andsto.age ofelecidcal enera/, Photovoltaics

hodules, systems, andapplicatioru, Creen enersy buildinE, Nanomtrterials for

photovoltai.s, PVpanels wilh nanostructures, Band gap and optiel engineering, Photo

themal celh, Enelgy economy and manaEemenl

N!oerical solar cell modelinq, Cryslalline silicon and

cells: Ano.phous silicon and Quantum Doi solar celk,

Sola.Cells, Fabrication and desiBnofnovel dyes, solid

Sii,! lttb- rl,--

lll-Vsolar.ells,Thin fi lnsolar

Introdudion to Dye Sensiiized

elecirolyto naterials, and counter

t*.)
-ro s.i,\oio rltIdh.lr.Ddr.t

6iEEY xcorEaE
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MES KEVEEYAM COLLECE VALANCH ERY

DEPARTMENTOF PHYSICS

TIMETABLE FOR CERTIFICATI COURSE ON FUNDAMENTALS OF PHOTOVOITAICS

o.o /oa/22'to 7E/1o /22)

72/09/21

2, u/ae/22

L 16/49/22

19/ae /22

2r/ae /22

6.

2\/A9/22 3.30-4.30

2A/A./22

9. 30/ae/22

01/r0/22 I t0.4 30

05/10/22 l:10.430

a7 /t0/22

L0/t0/22

L2/t0/22

rs. t4/10/22

t7 / r0/22 310.4.30

t9tto/22

26/t0/22

28/tO/22 3.30-4.30

3t/ra/22

0t/LL/22

02/LL/22

03/11/22

24, 04/t t/tz
01/tt/22



aalrr/22

09/11/22 3.30-,1.30

24. t0/tu22 3.10-4.30

1.1/t7/22 3.30-4.30

30. 15/ t U22

Dr.NayaMP -8nr
DrNabeel RashinM -6h.

LubnaA - 10 hrs

DiSailaja U -2hr

Mnhzmmed shihx K -4hrs

tu
STIAJID P P
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MES KEVEEYAM COLLEGE VALANCHERY, DEPARTMENT OF PHYSICS

KV MI CCl P HY 122.N / A2 FUNDAMENTAI.S OF PHOTOVOI.TAICS

Time:gomi. Mlx martr:4o
sEcnoN A (An$€r all quenions, I markeach)

1. True or FalterThe photovohaic etrect h based on rhe principteofquantum iurneling.

2, F llin the blank: The bandgap en€rgyofsitcon is approxihatety

3 lheopen cncuitvoltage(Voc)orasolarcelisdderminedbyrh€

4 The un tolmeasurementforso arcetteificienry is

5. Which olrheiollowtns materiak is commonly used as a transparenr.ondudiveoxlde {rco)in sobr

c) Ga iium aEenide (GaAs)

b)Alun num:inc oxide (Azo)

StCrlON B {Answeranv 5 questions,2 marts each}

6. What k the princlple ofphotovoltatc effect?

7. What iethefunction of a btockingdtode in a sota. panel?

3. What isthe funcrjon ol a .harge conhole.?

9. Deline6llhctor(FF).

10. what Grhe purpose oia mouoting system?

, 11. What k the role ofa fuse in a sotarpanetcircuit?

12. Deiine open-circutr voltaEe (Voc).

SECTION C(Answerany 5 questions,3 ma.tsea.h)

13. Explaln thedifference berween monocrvnatine and potycrysra ine sotar.e[s.

14. Describ€ th€ process ofphoron absorption in a sotarce[.

15. What are the facrors affeding rhe etffcienq/ ofa sotarpanet?

16. Explain the conceprolnaximum power potnrt.ack ng (MppT).

17. Describethe difference between series and paElelconnections ofsotar p3nets.

13. What isthe purpose ofa g.ound fauh protecdon sysr€m in a sotar panetinsta[aiion?

19. Explain the con.ept oftemp€ralure coetric enr in sotar patrets.



3. Explainthe Fabrica{on and photophystG of perovskitesot.rels

StClloN D (Anser any 2 quesdons/ 5 natu e.cnl

1. Explainthe construdjon andworkingof a sotarcetL

2. Des.nbe rhe desisn @nsiderations .nd .ohponents
the rcle of inwteE and n* mete rB.15n k5)

$

lncludinEthe p-n junction and deptetion re8ion.

of a grrd-@nnecred photovohaic system, includins

SIIAJID P P



l'[ES KEVEEYAM COLLECE VALANCHERY

DEPARTMENTOF PHYSICS

CERTIFICATE COURSE ON FUNDAMENTALS OT PHOTOVOLTAICS

172/09/22 TO 15 /11/22)
LlsT OT CERTIFIED STUDENTS

NAME OFTHESTUDENTS Class
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