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	Personal Brief Introduction
	Dr Shubham Duttagupta is the Deputy Director of the Silicon Solar Cells & Modules (SSCM) Cluster at SERIS – Singapore’s national laboratory for applied solar energy research. Dr Duttagupta also heads the Advanced Silicon Solar Cell Group inside the SSCM Cluster. The scientific-technical aim of his research group is to develop technologies that targets the limit of silicon based single-junction cell efficiency while keeping the overall process cost-competitive. The research group collaborates with several solar cell/module, equipment, automation and material companies to jointly develop next-generation processes. Dr Duttagupta’s PhD research focused on the development of advanced multifunctional passivation materials required for high-efficiency crystalline silicon wafer solar cells. In the last 11 years of his career in photovoltaics, Dr Duttagupta has achieved several awards, notably the ‘Institute of Microelectronics Prize’ by the National University of Singapore (NUS) in 2015, runner-up for the prestigious ‘SolarWorld Junior Einstein Award’ in 2014 and most recently the ‘Young Scientist Award’ at the PVSEC 2016. His research team have won APVIA Technological Achievement Award at SNEC 2019 and Research Partner Award at World Solar Congress (WSC) 2019 – both for the monoPoly© high-efficiency silicon solar cell technology.
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	Speech Title
	monoPolyTM Technology Platform: Implementation of Passivated Contacts in PERC/T Production Lines 

	Abstract/ Brief Introduction of the Speech
	The introduction of passivated contacts to high-volume screen-printed solar cell manufacture is very appealing and at the same time challenging. It requires the passivated contact to be thermally stable when metallized with an industrial screen-printing process that includes commercially available fire-through pastes. It also requires very high-throughput (>4000 wafers/hour) and low-cost deposition schemes for the passivated contacts preferably with minimal additional process steps, for example, with single-side deposition and multi-layer deposition within a single system. We present further improvement of SERIS’ monoPolyTM front-and-back contact (FAB) cell structure that features monofacial application of polysilicon (poly-Si) layer. Using industrial tools, low absorbing doped poly-Si layers are shown to provide extremely low recombination current densities of <3 fA/cm2 and implied open-circuit voltage of >740 mV that can withstand the high-temperature firing process of screen-printed metal contacts. Currently our monoPolyTM solar cells are at 23.5% efficiency on large-area (244.3 cm2) commercially available Czochralski grown n-type monocrystalline wafers with screen-printed and fire-through metal contacts on both sides – demonstrated in pilot-scale along with our industrial partners. A roadmap towards 24% efficiency will be presented at the conference. The first preliminary module with 60 full-sized monoPoly™ passivated-contact solar cells results gave a power output of up to 350-Wp.
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