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ABSTRACT: The purpose of this work is to reduce production cost for conventional photovoltaic modules by reducing the 

amount of silver used in the grid on the photovoltaic cell and simplify the method of interconnection of individual PV cells. 

A novel method of applying bus bars and interconnecting individual cells into a module is proposed. The new method have 

the possibility to reduces the amount of silver by 25%.  Furthermore, the interconnection of individual cells to a module is 

simplified, thus making the production less costly and more robust. Finally, soldering can be completed without the use of 

lead and at a lower temperature (150-160°C) which enables the use of cells featuring advanced temperature sensitive 

architecture like HIT cells. 

It is very important to ensure a long lifetime for all PV modules. For the proposed new interconnection method we believe 

that the most important tests to ensure a long lifetime are the UV-exposure test and the thermal cycling test. To ensure that 

the proposed interconnection tape do not discolor during the PV module´s lifetime this work will therefor test for extended 

UV exposure of 100kWh/m². This work will also expose the modules for extended thermal cycle test of up to 600 cycles. 

Because of the lower process temperature with this novel method the modules should be more robust to thermal cycles.  A 

cross-section analysis with SEM of the interconnection between the tape and the grid fingers will also be conducted and 

shown in this work. Finally, electro luminescent measurements of the tested modules will be disclosed. 
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1 INTRODUCTION 

 

 The purpose of this work is to reduce production 

cost for conventional photovoltaic modules by 

reducing the amount of silver used in the grid on the 

photovoltaic cell and simplify the method of 

interconnection of individual PV cells. One of the 

contributing cost factors for photovoltaic modules is 

the silver used in the grid on the PV cells. The grid 

consists of closely spaced narrow fingers and three to 

five wide bus bars perpendicular to the fingers. A 

novel method of applying busbars and 

interconnecting individual cells into a module is 

proposed. The new method holds the possibility to 

reduces the amount of silver by 25%. Furthermore, 

the interconnection of individual cells to a module is 

simplified and the process temperature is decreased 

significantly, from 240 to 160 degrees C, thus making 

the production less costly and more robust. All 60 

cells in one PV module can be connected in a single 

step in the lamination process. Finally, soldering can 

be completed without the use of lead and at a lower 

temperature which enables the use of new high 

efficiency cells with delicate p/n junctions. The 

decreased process temperature also decreases the risk 

for cracking during soldering and makes the module 

more robust to thermal changes. 

 

2. EXPERIMENT 

 

PV cells are electrically interconnected in series to 

form a PV module. In this work, we are testing mini 

modules consisting of 6 cells, two rows each with 3 

cells for thermal cycling tests and 2 cells modules 

for extended UV-test and electro luminescent 

measurements. These modules were produced with 

the proposed novel interconnection method and are 

tested for extended thermal cycling tests according 

to IEC 61215. We will disclose the test results and 

discuss it in detail to describe the difference between 

this low temperature interconnection and normal 

soldering when it comes to robustness to thermal 

cycles. 

 

2.1 The proposed method for module production 

The proposed tape method, enables a 

simplification of the production process and a 

reduction of cost of material. The tape act as a 

carrier for tabbing ribbons. In the production 

process, the tape with tabbing wires is placed on the 

top glass and the first EVA sheet. Tape with tabbing 

wires for a complete row or a complete module are 

laid out. After this a row (or rows) of cells is placed 

on the tape with tabbing wire. A row of cells is now 

placed on the previously placed tabbing wires. The 

active side, the topside, of the cell is here contacting 

the tabbing wire on the tape. The process continuous 

with a second layer of tape with tabbing wires which 

are placed on the back side of the cells. After this a 

second EVA sheet is placed on the cells and tabbing 

wires. This is followed by a back sheet. The module 

is finalized in the laminator step. When the 

increased temperature and high pressure on the tape 

and cells form a solid interconnection between cells. 

A schematic of the building of modules with the 

tape method is shown in figure 2. 

The tape with tabbing wires is designed in such a way 

that an interconnection in series between cells is 

obtained in the lamination step, see figure 2. 

 

By using the tape, the two steps, Stringing and 

lamination is merged into one step. The production 

process and production equipment is simplified and 

the required factory area is reduced. Also, the amount 

of silver can be reduced.  





 
Figure 4.3 SEM cross-section analysis. 

 

 
5. CONCLUSION 

 

A novel tape method, of applying bus bars and 

interconnecting individual cells into modules reduces 

the amount of silver in the module. Also, the tape 

method enables simplification of the production 

process. The TC 600 and the 100kWh UV test was 

successful but the cross-section analysis indicated 

that the process temperature could be increased from 

the tested 150° C to maybe 160° C for a better 

connection. 

 

 

6. TAPE PICTURES 

 

 
 

 
 

 

7. REFERENCES 

 

[1] CONDUCTIVE GLUING AS 

INTERCONNECTION TECHNIQUE TOWARDS 

SOLAR CELLS WITHOUT FRONT BUSBARS 

AND REAR PADS  

Andreas Schneider, Rudolf Harney, Severin 

Aulehla, Simon Hummel, Engelbert Lemp,  

Simon Koch* and Kevin Schröder*  

International Solar Energy Research Center (ISC), 

Rudolf-Diesel-Str. 15, 78467 Konstanz, Germany  

  

[2] A new interconnecting material for solar cells 

with high-potential on busbar-less solar cells 

Daichi Mori, Akifumi Higuchi, Dexerials 

Corporation. 

  

[3] Agroui K, Koll B, Collins G, Salama M, Hadj 

Arab A, Belghachi A, Doulache N, Khemici MW. 

Characterization of encapsulant materials for 

photovoltaic solar energy conversion, Proc. SPIE 

7048, Reliability of Photovoltaic Cells, Modules, 

Components, and Systems, 70480G (September 10, 

2008); doi:10.1117/12.794012 

 

[4] Sachs EM, Serdy J, Gabor, AM, van Mierlo F, 

Booz T. Light-Capturing Interconnect Wire for 2% 

Module Power Gain. Proceedings of the 24th EU-

PVSEC, 23 Sept 2009, Hamburg 

  

http://dx.doi.org/10.1117/12.794012

