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Characteristics of busbarless connection

Overview

4 SUMMARY Our simulation shows that grid-resistance neglecting measurements of
the I-V characteristics of busbarless solar cells are possible.

Key Takeaways

Busbarless (OBB/ZBB) connections eliminate front-side busbars on solar cells, using
fine gridlines and ribbons to collect current, improving efficiency and reducing
material costs.

Overview

Busbars are metallic lines on solar cells that collect and transport electrical current.

Traditional cells use multiple busbars (2BB to 21BB) to reduce series resistance, but
they occupy surface area, causing shading and reducing light absorption. Busbarless
technology, also called 0BB or ZBB, removes these busbars entirely.

Instead, ribbons or wires collect current directly from the fine gridlines, which reduces
shading, improves the cell-to-module (CTM) efficiency, and lowers silver usage by
30-50% per cell.

Electrical and Mechanical Considerations

Without busbars, contacting the fine gridlines becomes more complex. Each grid
finger must be individually contacted, often requiring independent current and
voltage contacts to minimize resistive losses and ensure accurate performance
measurement. Techniques include: Wire-embedded EVA sheets: Cells are laminated
with SnBiAg wires embedded in EVA, achieving low contact resistivity and high
efficiency (~19.
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55%) at optimized lamination temperatures. Electrically Conductive Adhesives (ECA):
Pads of ECA are applied to each finger, decoupling electrical contact from mechanical
adhesion. This allows optimization of both conductivity and adhesion while reducing
material usage.

Metal connecting wires: In busbar-free modules, metal wires are soldered to the cell
gridlines, simplifying alignment and reducing the risk of unstable connections.

Advantages

Higher Efficiency: Less shading from busbars increases light absorption and improves
CTM ratio. Material Savings: Reduced silver paste usage lowers production costs.
Compatibility with Thin Wafers: Flexible connection methods allow the use of thinner
silicon wafers, further reducing costs.

Enhanced Stability: Multiple contact points reduce losses from microcracks and
improve module reliability.

Applications

Busbarless technology is compatible with advanced solar cell types such as HJT
(Heterojunction), TOPCon (Tunnel Oxide Passivated Contact), and back-contact cells,
making it a versatile solution for high-efficiency PV modules. Industrial adoption has
been growing, with mass production of 0BB cells already underway in leading PV
manufacturers.

Summary

Busbarless connections represent a significant evolution in solar PV technology. By
eliminating busbars and using fine gridlines with ribbons or conductive adhesives,
they enhance efficiency, reduce material costs, and improve module stability, while
requiring careful design of electrical contacts and lamination processes to maintain
performance. This technology is central to modern high-efficiency solar modules and
is increasingly adopted in commercial production.

Article Content
37th European Photovoltaic Solar Energy Conference and Exhibition ...

4 SUMMARY Our simulation shows that grid-resistance neglecting measurements of
the I-V characteristics of busbarless solar cells are possible. The requirement is the
application of a high

Assessing current-voltage measurements of busbarless solar cells

In this study, the impact of the contacting system on the |-V characteristics of
busbarless solar cells has been investigated in detail by means of simulations and
experiments.
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Contacting of Busbarless Solar Cells for Accurate I-V Measurements

By means of analytical modelling, we study the impact of the number of contacting
bars/wires on the FF of current voltage curve measurements of busbarless solar cells
with different

Contacting of Busbarless Solar Cells for Accurate |-V Measurements

Our simulation shows that grid-resistance neglecting measurements of the I-V
characteristics of busbarless solar cells are possible.

The challenge of measuring busbarless solar cells and the impact on ...

To investigate the influence of the contacting scheme on the performance of
busbarless solar cells, the |-V characteristics of industrial bifacial busbarless silicon
heterojunction (SHJ) solar cells were

Impact of the contacting scheme on measurements

Going from solar cells with busbars to busbarless cells, there are at least two different
approaches to contact these cells using either elastic bars or wires stretched over a
slightly bent solar cell.

Decoupling of electrical contact and mechanical adhesion for

For standard IBC cells busbars are printed perpendicular to the fingers and the
insulation pads. Printing on the busbars levels the topology and creates a relatively
flat surface on the busbar. In a busbarless

What is 0 Busbar (0BB) solar Cell Technology?

To address these issues, 0 Busbar (OBB) technology was developed. This technology
eliminates busbars, reduces the use of silver paste, and increases the light-receiving
area of the

Accurate Measurement of Busbarless Silicon Solar Cells

PDF | On May 14, 2019, Michael Rauer and others published Accurate Measurement
of Busbarless Silicon Solar Cells | Find, read and cite all the research you need on
ResearchGate

W02024040987A1

Disclosed are a busbar-free solar photovoltaic module and a manufacturing method
therefor, relating to the technical field of solar photovoltaic equipment
manufacturing.

(PDF) Multi-Wire Interconnection of Busbarless Solar
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A wire-embedded EVA sheet module was fabricated using a busbarless cell and
SnBiAg wire. As a result of the module characteristics

Multi-Wire Interconnection of Busbarless Solar Cells with Embedded ...

To form an interconnection between the manufactured busbarless cell and the wire, a
wire-embedded EVA sheet was first manufactured, and the effect of the lamination
process temperature on the

Flexo-printed Busbarless Solar Cells for Multi-wire Interconnection

The ability to realize narrow contact fingers with very low silver consumption makes
this technology particularly interesting for busbarless solar cells with wire-
interconnection like Meyer

37th European Photovoltaic Solar Energy Conference and Exhibition ...

ABSTRACT: In recent years, solar cell development has undergone a major change in
metallization layout. In their most radical form, busbarless solar cells completely omit
the busbar and leave the

Impact of the contacting scheme on |-V measurements of metallization ...

For busbarless solar cells, measurement setups have been developed using current
collection wires and separate voltage sense contacts. Placing the latter at a defined
position enables

Challenges for Soldering Interconnection pushed by High Efficiency ...

Furthermore, busbarless metallization layouts are arising lately to reduce Ag
consumption even more requiring adapted interconnection technologies. Concerning
more sensitive solar cell technologies

THE TECHNOLOGY RESOURCE FOR PV PROFESSIONALS

“Contacting busbarless solar cells is, from a metrology point of view, much more
complex than contacting conventional solar cells with busbars.”

Progress in Interconnection of Busbar-less Solar Cells by Means of ...

In this work we focus on the optimization of busbar-less front side metallization grids
to improve performance of cells interconnected by conductive g
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Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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