Fig. 1. Schematic diagram of the passivated contact solar cell
with poly-Si on locally-etched dielectrics (pinholes omitted for
clarity)
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o Electron-selective n* Poly-Si on Locally Etched Oxide
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o Hole-selective p* Poly-Si on Locally Etched Nitride Oxide

(SiN,/SiO,): PLENO.
Ref: C. L. Anderson et al,, Adv. Energy Mater. 13 (11), 2203579.

Power Loss (mW/cm?)

Fig. 5. Detailed electrical power loss analysis using Quokka3 of the
passivated contact solar cell with poly-Si on locally-etched dielectrics.

JO(metal,rear) (fA/CmZ)

Fig. 6. Variation of efficiency with bulk lifetime and J(,.etciear) for
PLEO/PLENO passivated contact solar cells.

* C. L. Anderson fabricated and characterized the solar cells at NREL
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CURRENT LOSS ANALYSIS

Si on locally-etched SiO, (PLEO) and hole-selective p* poly-Si on locally-etched
SiN,/SiO, (PLENO) passivating confacts.
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DEVICE SIMULATION USING QUOKKA3
Table I: Parameters for simulation
Passivation 40
Jo {no metal,front) 5.8 fA/cm ODO0T
o (meta from) 13 fA/cm? 354
Joo metclocr) 0.6 fA/cm?
et 10 fA/cm?
Bulk fesime 2750 s £ 304
Metal Contacts §
Width of fingers 20 um £ 25
Pitch of Fingers 1.19 mm - . . "
TiAg for rear contact 0.005 pm Ti + 1 um Ag 2501 Parameters Experiment Simulation
Note: The paramefers have been derived from various characterizations c (Certified by NREL) (Quokka)
such as Jo measurements and minority carrier lifetime measurements 8
using Sinton WCT, profilometer for width and height of metal contacts = 154 Voc (V) 0.729+0.0019 0.729
and PL imaging. I
] Jsc (mA/cm?) 37.81+0.26 37.46
(a) (c) ’g 10 Fill Factor (%)  (81.85+0.51) 81.44
Efficiency (%)  (22.56+0.14)  22.25
0 T T T T T T T
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a* poly- Voltage (V)
Fig. 3. Photoluminescence (PL) image of (a) before I Fig. 4. C of J-V for | result (certified at NREL)

(b) after metallization: front side (c) after metallization: rear side.  Wwith simulation results using Quokka3.

PATHWAY TO ACHIEVE HIGHER EFFICIENCY
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Fig. 6. Optical loss of current density using Sunsolve of the passivated
contact solar cell with poly-Si on locally-etched dielectrics (Shading loss

~1.56% has not been shown here but included in electrical simulation
by Quokka 3).

EFFECT OF PARAMETER VARIATION IN DETAIL
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Fig. 7. Comparison of External Quantum Efficiency for different
structures.
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recombination. L P!
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K. Chen et al., IEEE J. Photovolt.,
12 (3) , pp. 678-689, 2022.
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: Res. Appl. 19(4), pp.406-416,
W 201)).
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