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Selective criteria:

Lasers go short for dielectric ablation of silicon solar cells

Figure 1: Schematic
representation of
standard c-Si cells
(1a), and advanced
cell types
incorporating discrete
front | rear contacts
each with passivation
layers and locally
opened by laser
ablation (1b)

Lasers operating with short-wavelengths and short-pulsewidths have
emerged with industrial-grade quality and are advancing high-efficiency
silicon-cell concepts. These feature passivation layers deposited on
each side of thin silicon cells and require precise patterning, ideally
suited to laser processing. Successful implementation however calls
for greater understanding of the laser/material interactions involved.
Finlay Colville, Director of Marketing for Solar at Coherent explores

these challenges.

ithin 18 months, solar industry

supply/demand has been
subjected to a breathtaking rollercoaster ride:
flipping from strong over-demand (a seller’s
market) to over-supply (a buyer’'s market) and
midway through this solar summersault, there is
global macroeconomic meltdown. No longer a
‘gold rush’ for cell manufacturers: the days sorting
crystalline silicon (cSi) cells into bins of different
power ratings possibly over. A seemingly
never ending queue of solar adversaries appeared
to dominate the press recently, with high-tech
doom and gloom all the rage. Thankfully several
market analyses would give the c-Si equipment
supply chain cause for hearty cheer. For it seemed
that the long-awaited transition from standard c-Si
production to next-generation concepts (and new
manufacturing equipment) could indeed have
received a somewhat unlikely stimulus.

While high-efficiency c-Si concepts have long been
championed by research institutes, and within R&D
labs of c-Si producers, the majority of cells
produced until now have used tooling more ‘fit-for-
purpose’ than ‘optimised for performance’. In

particular, suppliers of screen-printers and
conductive pastes have improved products
steadily in line with wafer reduction from ~

300 um to 180-200 um. Production lines using this
technology routinely generate efficiencies at the
14-16% level; sufficient to get product to market.

High-efficiency concepts (notably ‘Back-Junction’
or ‘HIT’ cell structures) have been produced in
volume from a handful of suppliers; providing >
20% efficiency. Most however have focused on
incremental improvements to standard process
flows, by modifying discrete stages to improve
efficiencies by ~ 0.3-1% and introducing lower
grade silicon. This approach is gaining traction,
fast-tracked by market dynamics currently affecting
the whole industry. In addition to efficiency, using
less raw material (wafers ~ 140 um) can reduce
overall $/W metrics and final (consumer) costs.
The greatest scope to increase efficiency is at the
contact formation stages (front and rear). This
calls for new process steps and production tooling;
merely confirmed when handling sub-180-um
wafers. Here, removing ultra-thin layers on cells
becomes a critical process and provides the
impetus for new laser-based tooling. The process
of relevance is known as Dielectric Ablation,
Selective Removal, Nitride Patterning.

Dielectric layers

Today, the typical method for depositing contacts
uses screen-printed pastes (silver particles and
glass frit), sintered through high-temperature
furnace diffusion. This provides a reliable,
straightforward process. However, several issues















