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Correlation between polycrystalline based solar cell conversion efficiency
and crystallization defects
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Abstract: With remarkable advantage of comprehensive cost, multicrystalline based photovoltaic module products be-

come the most competitive and widely used PV products. A strong correlation was found between crystal defects of mul-
ticrystalline silicon and the cell efficiency thereby. The defect density at the bottom and top brick is very high, as a re-
sult, the corresponding cell efficiency is low (14.5 ~15.5% ). The cell efficiency of the wafers from the middle posi-
tion of brick is high (16.5 ~17.5% ) due to the low defect density. However, different kinds of defects exert different
influence on the cell performance. For instance, some stable defects ( such as dislocation) will survive at the final cell,

and some other defects (such as interstitial metal impurities) are removed during the cell process.
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Figure 1 The predicted market share of mono-Si and multi-
Si
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Fig.2 The efficiency distribution of multicrystalline solar
cells
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Fig. 3 The selection of sampling bricks and wafers
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Fig.4 The interstitial iron trend along the crystal growth
direction of casting multicrystalline silicon
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Fig.5 The lifetime trend along the crystal growth direc-
tion of casting multicrystalline silicon
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Fig. 6 The resistivity trend along the crystal growth direc-
tion of casting multicrystalline silicon

2.3 RMMEEIRAE S HFHE
Xt 2 it e R BH BRI T 5, A T g A 2 B i

anAh A A7 AR S B ) SRH ( Schockley-Read-Hall )
AT LB RIS 2 RN Y SRH 5
SR EIT BV, D 1 BO B AT R R
B L L 10 L 5 L % RIRCSE [N P i o 3
R A BORIME S, T LIS B 709 T, i B0
DSy
gWn;

Jo b = (N, +An) 7, (1)
Hrp g AR &, n, ACRAIEZR TR, N,
BB IE, An RRITEAWEE, 7,0 ARAEK DT
T

WA K B b T B RV, ~ kqlln
JS(. \ N 2y Vu(',ls(', NRA=
ﬁ’ DI H M S0 % = TFF, Gy

MR EEERKES TS EFHAL (o)
Jo trom »Jo rea ) B, KBHAE LI BOR 5 2 ik >+
T Z AR AR
nocIn(7y,) . (2)
Rkt G D1 LTV, FF YR
NI NE LR R 225y &E5n5 ) My 7 i 22 ST
2 AR /D~ 75 i TR R, L 460 2503 T X R O R A G
. FRATTXF 22 A O BH R o 5 SR AU R B AR D F
HEAT T BAUL s FR AT 15 & A A O B Pt 1 R R Ry
180 pum , K BH H Jth 7if 3% T J2 A% 58 19 & S, 1F 18T 2
SRR E N 5% , 7 H7 B 50 ohm/sq, T I & 42 51
Y45, e 1E T 2 1) 400 A I FL O Jo o = 200
fA/em®  T5 T Jy o =1 000 fA/cm® DR A 0. 1
W/em®, 6l AML. 5 BRI, W 8 FiR, ik
524 AT, K BH HE A A5 3 A R
Bl /D74 AL 0. 01 2] 10 ps A JE 5 B B A3
T, X 550 (2) #ER EOC RARFF. Mk DT
F7fm ik B 100 ws B, AL FF B L 1 2 630
mV e A7, 302 B R P Ml Ak i R A i o1
PR e — R R DF a2 1 oms, H T
H e DL S b 2 4 B8OR B T I TN B . 3 3 A i
R Y A/ 1 5 A A B ms ZR B, R A 0 52 i A
XPR/b Tk B 75 TSR T 5 DL OE T A SR 26
BRI A H FE R, TR T e 45 .
I, A T 2D AR T 2 i R T A 4 R B 209% L
L FRATFF AR IE T A RO T R G,
R R T B BRI FLBE AR
X AR I 2 L A8 1 S B B A 7 T I g8
P, B ORI 5 58 22 dn AR Ky R SR



51 SR, 5 22 A P OB B B AT e 555

7 LRI B 2 A A K5 T i
(BRI RENT 2% )

Fig.7 The cell efficiency trend along the crystal growth
direction of casting multicrystalline silicon ( The efficien-
cy measurement relative error is smaller than 2% )
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Fig.8 The simulated cell efficiency (red color, left) and
open voltage (blue color, right) dependence of lifetime for
the casting multicrystalline silicon
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Fig. 10 The performance of interstitial iron and some other defects during the cell process
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Fig. 11 The internal quantum efficiency (IQE) of cells fab-
ricated on the wafers from different position of the brick
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