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« SHJ solar cell simulated: flat surface & ideal interfaces. IMEC cleaning steps « Precise thickness controlled with number of cycles: 138 cycles ~ 11.2 nm

for SiO, 3cycles~ 8A
« To trigger tunneling effect, thickness below 20 A necessary:
M Validate for the three recipes at 7 cycles or below.
= ALD recipe with 3 cycles selected.

1 Thin layer about 5 A is observed corresponding
to 1 -2 atomic layers of SiO, (may grown
directly at air ambient).

M Thinner (i) a-Si:H layer at front surface enhances V,, and FF
* Jg. also slightly enhanced (flat surface).

= Underline the importance of this passivation layer to reach

. . - = Process validates prior to ALD thin films M After annealing at 300°C, effective lifetime is enhanced up to 0.45 ms
high V, and enhanced photo conversion efficiency (PCE). deposition. for SiO, thicknesses below 15 A.
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*  Annealing at 300°C and 850°C improves effective lifetime (MCLT) for (n, p) a-Si:H (Figs. b,c). « Effective lifetime is presented for n-type and p-type a-Si:H (20 nm) with
M Passwatlon_at Iovy temperature possible. o ) SiO, (black), SiO,:H (red) and without (blue).
* At300°C for (n) a-Si:H, SiO, (8 A) presents better passivation (Fig. b). ) ) [ Effective lifetime is enhanced by one order of magnitude by using
*Hydrogen incorporation could improve by one order magnitude MCLT for (p) a-Si:H (Fig. c). hydrogenated SiO,:H passivation films at interface with (p) a-Si:H layer.
" ‘ T M Ultra thin | SiO,:H (14+1 A) and SiO, (81 A) with high ducibilit
= Q)5 /() 10m ra thin layers SiO,: + and Si + with high reproducibili
- Siou/sion |, Structure A Structure B Structure C : v . X gn rep 4
= soun/ i m A B, deposited by ALD technique were developed.
2" il i'f{gg'la' T ot D pnde B M Fabrication process at low temperature (300°C) possible.
g i S o 35A Si0; 38A 50 A L . .
Fl Vv C cal |soum eSi 300um S R M Hydrogenated SiO,:H layer greatly enhances the passivation at interface with (p)
g . Degmeom RN Tegmm o a-Si:H.
(n) a-Si: 20 nm am nm . . . - e P
T o P g— 1 During SHJ solar cell fabrication process: Effective lifetime about 0.4 ms similar
o ZnO 20 nm . . . . . . .
Py RA— i 2007 200m to intrinsic a-Si:H with 5 nm thick at front and 10 nm thick at rear.
=> During fabrication process, effective lifetimes Acknowledgments
of structure B and C are of the same order as /\ This research was supported by the New Energy and Industrial Technology
structure A (5 nm a-Si:H front), about 0.4 ms (N EDo Department Organization (NEDO) Project. The authors would like to thank Masashi
N 0, B ‘Yamazaki for his expertise on ALD system. This work was partially conducted at the —_—
Fabrication step after annealing at 300°C for 30 min. L AIST Nano-Processing Facility, supported by “Nanotechnology Platform Program” of - Tekuba morsies srers

the Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan

AIST AlGJE5EE



	スライド番号 1

