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Figure S1. The design and the photo of the home-made cooling system for NPCG method. The cooling

plate is placed near the spin coater in the same glove box.
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Figure S2. AFM images for RT (a) and NPCG@0 (b) perovskite films after thermal annealing at 85 °C for 30

minutes.
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Figure S3. Photos of perovskite films (back) fabricated by RT and NPCG methods before depositing ETL

and cathode.



Table S1. Photovoltaic performance of PSCs fabricated with different substrate temperatures in the same

batch.

PSCs Voc (V) Jsc (MA-cm?) FF (%) PCE (%)
NPCG@-10 1.13 20.11 69.03 15.64
NPCG@O0 1.12 20.22 71.21 16.13
NPCG@10 1.12 19.89 70.83 15.74

RT 1.07 18.78 72.33 14.53
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Figure S4. Statistical V. of 40 PSC devices for RT and NPCG@0 method respectively.
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Figure S5. The steady output at the maximum power point for NPCG@0 and RT devices.



