[ Downloaded from opsi.ir on 2026-02-03 ]

ronics
Qu®! So,,

»we o KA

- / . A
VAR P9

/J// Iranian Nano-Photonic Conference 2020 s uf{az"
W October 23 and 24 !

0,5 Wlydgil 9 TiO2 ©bjbuas Y oS @ Sofludow (o o5 Jobuw 203b deugo

Vool gairn (xS < Bl (pidS 0y ) iSKamiy Loyl () (g phner 93T

U‘)"‘ ‘L}‘)‘ef ‘g_g“"j-l" u_n.\.” ).ua.u 4.’>|5.’> ‘5..:...40 oKl ‘d)" QS»..J..L.Q‘A oaSisls ‘Q‘?.A éujj.&” ua‘? O&MJLO)—‘\
U‘)"‘ ‘U‘)‘ef ‘g_g"“"ﬁ'l" u_n.\.” ).ua.u 4.’>|5.‘> G‘M olKislo ‘d)" QS»..J..L.Q‘A oaSisls ‘éujjﬁ‘ )Lol.wj_»l) u‘jo‘ Oliu.u_'l.n)]v

slodsle Hlsie a1, gl oLl ¢ S5Silew (s90d )55 sla sk ;0 00 plas aizje (1ol 5 (203l 050 00uSy
u—')-'Jj“-\*" )‘ LS'W)L 6)13 u‘)byla u.....wy Oy g s.)l.u)l.u.\..o AJY )‘ oolaw! .l 0l u.....v‘)B‘ A L 6)1.79
Sl ey sl eslawl b allae ol o el SoSlws S50 aY sla Jobu jo a0 jialS 5 2030 Seuge oo,
S5k S Y Jolo 205l 0,80 Sgedly Sl 35l pizmen 9 TIO2 U jLas 4Y S 4, Silvaco jlu a4
3 b Y by ol Jobr 33 3m3 VAVO B il 5 izl Y (s (s ko 53 VoY Sl i
Olg s b lale ol sl cal adly yiol58l 6,88 1365l 5 CbLas Y Lol Jobo )0 as )0 YOINF U colys o

3,5 oolatl canlin (2351 b (SoSelew sladshe 55l s
t 203l Llial o a5 1,366 TiOr Objbas Y S50 4y Sl (o js5 Jobhuw 1Bl auds

Efficiency improvement of the Si solar cell with TiO: as anti-reflective
coating and Ag nanoparticles

Azin Jafari', Alireza Ranjkesh', Zohreh Golshan Bafghi’, Negin manavizadeh?

1 Electronic Materials Laboratory, Electrical Engineering Department, K. N. Toosi University of Technology, Tehran, Iran

2 Nanostructures Lab, Electrical Engineering Department, K. N. Toosi University of Technology, Tehran, Iran

Abstract: Efficiency improvement and subtraction the final cost of Silicon solar cells has greatly increased
their use as commercial cells. Anti-reflective coating (ARC) as well as plasmonic metal nanoparticles are
as the most common ways to improve the efficiency and reduce the costs. In this paper, simulation with
Silvaco, with TiO, as ARC and Ag as NPs, the efficiency of the solar cell has improved from 10.42 % in
bare solar cell, 18.75 % in cells with ARC, to 25.36 % in cells with ARC and Ag nanoparticles. These
structures can be used to commercialize efficient silicon solar cells.
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