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Devel opment of CZTS absorhb
at FCI PT

While | ooking for a sol ar phot ovo,l
considered:

a.lndigenous technol ogy

b.User friendly industrial technollo
c.Toxic free materi al (no disposal
d . Abundantly available materi al ( fpo

e.Low production cost

Ssagar.Agga There are many photovoltaic technp
cientific )
PSED, | PR them have their own advantages and
sagar @i pr . r g . )
a.Crystalline Si based sol ar avalfleyr
Hi ghlight required for this type of solar
_ i mports which is an expensive af.;f
genous
l ar C b.Thin film Si based Sol ar Cel | : P
S requires the use of Silane gas wh
Fr c.CdTe based thin film Solar Celll:
S available. This type of solar cell
d.Cul nSagdased thin film Solar Cel]
earth et ements |ike Indium (1n)
production requirements in futur'le
e.Perovskite thin film solar cell:
and shows higher efficiency; howe
gerf Kesterites(&Z3%68)table candidate fp
egr sol ar cell from al|l perspectives Dbhe
abundant constituents. There are t1
Long
sust abscrbers:
eart . .
c oM a.Pure Sukhbgd&ecOud Efficiency ~1169
Var i b.Pure SelZm3SnSkRecOu d Efficiency ~ [1
RT-gh e C.SulSeol eniZdeSnSHFuRecord Efficiency .~
Compoung Selenium (Se) is a rare, toxic and
é;?'scon uct pure sul fi ee, emiixded anul fpaur e sel enic
AICTD S - R band | b ut nodxal
Easy to var lgher an gap, uses only a b utnodaxaln
ratio makes constitution. Therefore it s pref.e
control fil abscrber for t he technical benefli
. environment al compatibility per sple
Mul tilayer (GZnSjpSabsorber Compared to Sel enli
Structure : . .
It suitable for | arge production i/n
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; Typical gualities of the pure Sulfide based K‘e
! a.Made up of abundant el ements I
| . . .
I b.No di sposal i ssues due to nontoxicity |
| ¢c.Optimum band gap ~ 1.5 eV (direct band gap):
' d.High absorptibdnfcoefficient ~ 10 I
|
e.L.ow cost and | ess material thickness I
|
, . |
I f.Stable with ti me I
: agnetron Sputtering is a wel|l proven technp
Iapplications including solar cell applicationgs
! CZTS materi al iI's suitable for | ow cost sustai
| CZTS absorber based solar cell using sputterip
: Being a multilayer device following steps ar e]
j i .Cleaning of glass substrate using RCA cleani
|
I iiPl asma cleaning of glass and deposition of it
| adhesion. |
| i iDeposition of Mo | ayer on top of Cr | ayer w
I terminal of the device) I
. oL
, ivDeposition |
Sn mi xtu |
' magnet-spmt {§ — I
I wi t h a : I
| el ement al Cu,Zn,Sn - Layer I
. SLG - Substrate . D iti
: v.Sul furi zat |chemical cleaning Plasma Cleaning & (|'v'|ac:netr;??:sc:-lsopriluering} Sulfurization I
| R ) ) i Cr & Mo - Layer Deposition b Annealing in
above mi X t| (RCACleaning) (Magnetron Sputtering) ( Sulfur+Ng |
I formation Al - Contact ~ 2 envircmme;l) |
| compound I L b L I
I will wortky - ayer ayer ﬂ
| absorber. B y y y - I
_ o cars vttt Deposition |
I viDepositiowy I
I C h e m| C a I Cr — Intarmadiate Layer ~100mm “ f Cds Layer 1
I deposition % Depositinn((‘.BD]l
process t-no = - ¢ o I
: junction & >l — — "-972'& |
[ butfer ay CZTS based thin Al-grid contact Zn0 & ZnO:Al Layer |
film solar cell Deposition deposition (Magnetron |
| for testing (Magnetron sputtering ) Sputtering) !
\ . , ,
FiguDepbsition process of CZTS {h
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vibDeposition of thi-AnQ)nttrd nadtc a&s nlwaroxiiedre I(aye
(ZnO: Al') known as transparent conducting oXi
magnetron sputtering.

ViAti .the end a comb shape Al contact is depos
negative terminal of the device.

The step wise | ayer by | ayer deposition of t,h
structure SLG/ ZmIOMZhOZRAS/ WS ki as a compl et e sc

Typical optimized properties of all the | ayers

Properties

1 ZnO: Al Low Resi stigqwint,y Hi g5hx TG a n s p-8Br. Srgavy
2 ZnO Lay High Resistivity, Hig3h. TeManspafen
3 CdS Lay High Resistivity, Hygh leManspaflen
4 CZTS LaHigh Absorptiof MCeEFf.fSe&VW ent ~>10
5 Mo LayeVery Low Resigsctm,viStyab-I<es xdlwr i ng de
6 Cr Laye For Adhesion I mprovement, Stabl| e,

After optimizati on, CZTS absorber based sol ar
scanning electron microscoyYichédSaM)ecrosiscsect
figure 2. Further research work is in progrests

, . v Cross Section SEM of Device
[ Ao B  Characterization
~5% Efficient Solar Cell on Glass Substrate
] — Light_I-V P mdsemWicm’ .
104 oneee Dark_I-V /' N
-« Light_Power . : o
o / \
£ :
2 5- / \
E .
5 kN W o
Ol asaagazsssessenet Bt g
. ' " F‘F 0'54 ' i %
/ V_= 56425 mV N
-5 - /  J.=15.38 mAlem’ L2 o’
10 ! ; ‘.l Mo
-10 - / : T
| e camaae g - '\ L4 RS 1) VUG
./ ' ire, e 4"-‘." .
15 s | 1
— B L L. SLG (Soda Lime Glass)
4100 0 100 200 300 400 500 600 —_—— Substrate
V(mV)

Fi gun-¢ @Qharacteristics and cross section SE
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I stall ation and commi ssi o

pply at | GCAR, Kal pakkam
A 25 kW pulsed high wvoltage direct
successfully integrated with the ¢
Gandhi Centre of At omi c Research |
Il ntegrated Plasma Nitriding system
component s. Few test runs of Pl asm

and post Pl as ma Nitriding par amelf
specifications of the pulsed DC polw

ar R i
: 1 Vol 0 (6]
Naresh Vag 2 Powe 25 k
Scientific
e 3 Fregq ncy 200 Hz f X _
5 Temperature 0 toC700
Hi ghlight
6 Protections Over current, OVver
Pul sed DC p
Pl as ma Ni t
Vari abl e du 5
L)
Team membe e ol 3| —
Naresh Vagh i 1
2
Ghanshyam J ¥
i '.-“N'II
Keena Kal ar g
Al phonsa Jo 1,
““&:J ‘;
!

Suryakant B

FigurPei c3:ur e of p

u d HV DC payv
with Pl asma Nitridi |

e
g system at
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| mage processing based gap
pl asma torch system

At | PR, a high power plasma torch
high temperature plasma arc using _g
are mechanically moved wusing the "
Ssystems. An additional Il mage proce
tested to automate its movement f or

| mage processing technigue has beer
prerequi site gap between these el e

Il mages of the red hot electrodes. _/

to detect the outer edges of the el

I..

|

Abhi shek S used to compute the gaps between t
Sci ti fi :

Multidisciplinar actuation was performed. The comp

I PR di stance in millimeters (mm). The

abhishek.shar (mm) by moving the electrodes i nwalr

The i mage of the nor mal and abnor

| signals generated by the i mage pro
f bel ow

Software ca
generating
signal s

Team membe

Abhi shek Sh

Mani ka Shar

Figur @©nldiine [
i magd mage of
Ramesh Bhat tr &dgdenor mal p oM
i mage processi

Vi shal Jain

Ambati Si va
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Visit of NITI Aayog offi‘ll

|l PR has been selected as one of t he Ata:l
(Al M) under NI TI Aayog. As FCIPT is the

societal and industri al benefits, Jant e2aldn
take stock of the activities The team,
After a brief presentation by Dr. Al php
themselves and talked about wvarious acti
of the mission, methodology and so on. T
campus, Vviz. plasma torch | ab, pl asma ply
pl asma sterilization, plasma nitriding,!I

Plasma Processing Update



n > T

| s s ue 9 4

Pagé

Ugadi [/ Gudi Padwa [/ Cheti Ct
A surprise celebration was organized on
UGADI / GUDI PADWA / CHETI CHAND. THhesre
by TELUGU, MARATHI |, and S| NDHI peopl e g
Paramesh, took the initiative of these ;s
di strdJgaded Paghomhadure having a combi nja
sweet, sour, salty, pungent, spicy, and
sugarcane, tamari nd, banana, coconut et
good & bad, hardships & pleasures; anud
Coll eagues at FCIPT have enthusiasticall
traditional dishes served.
Gl i mpses of Ugadi celebratiahn:
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