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Optimization of Emitter Doping Level
: : 2 5 interdigitated back contact sol Il {fig3) [michoporuk 2005]
*We propose in this work a contribution to the modeling s s ': st st cell (i) Doichicpocus !
and simulation of back contact silicon solar cell using From Fig. 5, it is observed that highest Vioc is obtnined at the emitter dopant
P_C:l[}.ﬂl.l!‘ structure 15 CDIIIPDS‘EIE' b}r two diﬂ'erent]a}'em of density of 1E19 cm-3 and decreases as emitter dopant density decrease from
stlicon with a total thickness of 60 um , the front side of the e e =
cell ( SUhSIIE]tE‘} & p- deEd with 1x10% d-:rpirlg Y | mmr— IEI? cm-3 to 1EI7 cm-3. F|:.r1' simulation reported here, Isc 15 almost
concentration acceptors .and the rear side(emitter) is n+ ceatact an substrat uscapol: - acsdigimt” dcky of 1R awdch D SedThas

performances can be explamed by sheet resistance values (Tab 2). The shecet

doped with a thickness of | um and a 1x10" doping
concentration donators . The photovoltaic conversion
efficiency obtained from this cell 15 21.01% with a fill
factor of 82.32%

resistance of the ermtter 15 an essential process control parameter. large sheet
resistances lead to high series resistance and poor fill factors. Additionally]3],

the heavily doped emitter 15 considered as a dead laver with very high carmer

= passivation. recombination. The heavy diffusion limits the Voc in solar cell performance
ronl texturation,

eonele anti- Cueves 2005). Therefore, cell efficiency is poor for both low and high ematter
Rear oo * i * i i relles (320 doping levels.
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fg2. back contact silicon solar cell structure

Flg.1 Schematle ilustration of an I1BC solar cell.| 1]

The mechanism of base dopant density on the cell is similar to that of
emitter doping. Five I-V curves with different base dopant densities are

. . . displayed in Fig. 4. As shown in Fig. 4, |-V characterization graduall
Advantages and disadvantages Results of simulation R . i

improves and reaches its best at base dopant density of 1E17 ¢cm-3 and

1. Advantages of IBC solar cells [nichoporuk 2003] them: deberingates o8 ooncenistion of TE1E on 3
IV snd Pawer
“There is no shading rate of contacts, sy 4 4 > >
. 5
-The contacts being made on the rear face, they can be large T
which reduces the series resistance of the cell and improves g
the optical confinement because the metal contacts serve as e
rear reflector ;.. : 1 E17 6224
S— — - o 1E18 1360
-reccombination 1 the emitter is reduced because it is £
located on the rear side of the cell g 1E19 300.7
- 1E20 58.9
-The series interconnection between various cells can : ; ; ; , :
be done at module level, without the need for connecting the 01 32 03 o4 05 05 07 il =
front of one cell to the rear of the next one, as is the case in Base VskagelV)
two-side contacted cells : Tab .2 sheet resistance variation with emitter doping

Fig 3 . IV curve of an IBC solar cell

2. Disdvantages of IBC solar cells : i e
Cell thickness a7 pm
Emitter thick 0,1
-The complexity of the structure (to realize lithography or mf - m_ e . o :
screenprinting is required) Eimifer doping IESems
Base doping T EITem=s
-The diffusion length of the minonity carriers must be greater i —
than the thickness of the cell. So the quality of the substrate e i
must be good. Jeco 36 mA
00 P T e . e T S 1 FF 8232 %
-Interdigitated PV cells are very sensitive to surface i E_-!-'i Fl-q_- e = = = Gl s =) s E ; —
recombination. So the passivation of the front must be very : cz e T - s s Tab 3 .Parameters of the “optimal simulated case™
ood E
good.
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Tabl. cell parametres for the simulation




