~ > /Jé/f Olnl Saigied 9 Sl (el S Ges® 5 oy @

— Q‘)J_‘ t&gg}iaﬁ L_;)3L"_5 9 (el QMJI).é.'J ,_,M 9 J,‘;,s.’_"'/];
&3 ol8Lils AVAF olo o A P

b ouid 995 (59 S| iudbgy b ZNO (sloalrogil 43,1 qavid (gl ol )y 53
Culn . GaSe; g y35 Jokw U5k HLd ) 2 pgniagll
T i denl g LS ELs dabols (oLl e whze Wi
Olnl cazo 5 ple olSils (55,50l 5 Slgn gmiiige 0uSlS «Salw 03,5

Olpl Cao g ple olKidls (S jud 0 Cegls ¥

S8y 2 parmegll b ouiigs (595 ST gy b ZNO alnogili aylyT (oxbans aiuandls 3 plad (i) 1« pilo Gizns' j0 — onS
SRl oo y0 (65 lwanis (gly canwldid 5 5118 (cany 1 90 (CU(INLGA)SE2) (0 3t NI (Gl y95 Jobuw (F9ym Ghuibgy U351
Olo) 09> Sgumo SO by asly p JUC yogt I3l 55 31 eolisiw!l b JouuSle ¥ slae cawlonds odliiw! 20151 yog) 515810 5
-0, o OU3L gy 9 JaSlo ©¥olae I ol Olga 1 ooliiuwl b .Camlodal Cavay Uad 43 bl g K1 Sl yluso g o Jo
xSy 33U 4T (oo aiidls g 5B E U5 Ol ki B3 o0 LIS (53 Lwdund LS o dsline G5 sy gl

oo g0 B 19y Loy Gl ciliss (sblg3 5o 1y O3 o yd !y T il (6 )54 Al 0,105 QUL o po

Y10 JISa o) o5 CIGS (50055 (s Jsbo islo,Siass sl oo ol 8395 250me 55 g, o3y aclS

The Effects of Geometrical Parameters of ZnO Nano Rod Array with Al
dopped ZnO Coating on the Reflectanc Behavior of Antireflection Layer of
CIGS Solar Cell

Seyyed Mohammad Mirkazemi ', Fatemeh Dabbagh Kashani?, Ahmad Mashal®
! Ceramic group, School of Metallourgy and Materials Engineering, Iran University of Science and Technology
% School of Physics, Iran University of Science and Technology

Abstract- In this research, the effects of geometrical parameters (length, diameter and surface density) of Nano Rod Array
(NRA) of ZnO coated with Al doped ZnO on variation of refractivity of solar cell antireflection coating are investigated. The
reflectance behavior is simulated by FDTD Commercial Software Lumerical 2015. Maxwell equations are solved with
Lumerical software based on finite difference time domain method and electric and magnetic fields are evaluated in space.
By using these solutions and hemispherical reflectance method, reflectance is calculated. Simulation results show that
variation of Geometrical parameters of NRA (diameter, length and surface density) has no significant effect on reflectance.
However, using NRA influence on uniformity of reflectance amount for different incident angles.

Keywords: CIGS Solar Cells, Commercial Software Lumerical 2015, Finite Difference Time Domain (FDTD) Method,
Hemispherical Reflectance
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