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In conclusion, it can be stated that the GridTOUCH con�guration 
with 30 wires for current measurement is the optimal 
con�guration, as it ensures correct measurement of FF and 
Rs. The corresponding Pmax value is thus correct, provided the 
true Isc has been determined in order to compensate for the 
shadowing of the contacting system.

Complete cell sorting solution

In order to test and sort cells reliably, a complete solution from 
a single supplier is very bene�cial and cost-e�ective, as all 
elements will have been integrated so that dependability and 
uptime are optimal. The cell inspection system (CIS) cell sorter 
combines Pasan’s experience in cell testers and contacting 
solutions, and Hennecke’s expertise in sorting solutions. The 
complete cell sorting system (see Fig. 6) comprises a loading 
station, the CIS itself and a sorting unit. The system can be 
con�gured with di�erent loading devices: loading solutions 
for inline use directly from the previous station, a destacker for 
loading out of stacks, or an indexer for loading out of cassettes. 
The sorting unit may consist of a traditional robot or may use 
the Hennecke smart sorting solution based on conveyor belts, 
which has the double advantage of low footprint and low cost.

At the heart of the system is the CIS itself, which performs 
several tasks: colour detection, I-V measurement, EL 
measurement, grid resistance measurement (only for busbar 
cells), and inline automatic optical inspections for the front and 
rear sides of the solar cell. The complete system is linked to a 
measurement server that collects the data and controls the 
system.

The I-V performance measurement station includes a Pasan 

SpotLIGHT cell tester, as well as the contacting solution adapted 
to the type of cell: for busbar cells, the unibody design, called 
SoftTOUCH, has multiple current measurement points while 
avoiding the use of pistons (thus reducing measurement 
instabilities and resulting in a very high lifetime of up to 1 
million measurements); for busbarless cells, the GridTOUCH 
contacting system presented above is used. Both contacting 
systems are compatible with the SpotLIGHT 1sec cell tester, for 
standard c-Si cells, or with the SpotLIGHT HighCap cell tester 
[5], for high-e�ciency cells. The SpotLIGHT HighCap tester is a 
unique solution which combines a traditional high-quality 
xenon light source with a long-pulse LED illumination to 
accurately determine the performance of high-e�ciency cells 
with internal capacitance, such as HJT cells. SpotLIGHT testers 

  Contacting for module manufacturing (SWCT) Contacting for cell performance measurement (GridTOUCH) 

Contacting type Single permanent contact  (on one given cell) One-o�, temporary, reversible, fast
 Long lifetime To be applied to multiple cells 
  Important not to damage the cell

Wires use One set of wires per cell  One set of wires for up to 3 million measurements

Cost Critical, direct impact on module Not critical
 Wp price (wire = consumable part)

Number Wire shadowing directly a�ects module power output Wire shadowing is compensated for by calibration

Material, diameter Type A (coated Cu wire) Type B (Cu alloy)

Interaction with �ngers Soldered interconnection No soldering
 ~100% electrical contact Wires must not damage �ngers 
  Only partial (~1/3) electrical contact

Optimization Cost Measurement repeatability and reliability
 Module power output    

System optics  Cell encapsulated in module (glass, encapsulant)  Cell in an air environment
 �: interaction with wires

Table 2. Comparison of contacting characteristics for SWCT module manufacturing and for cell performance measurement with GridTOUCH.

Figure 3. Measured short-circuit current (Isc) as a function of the 
number of wires in GridTOUCH con�gurations, and an extrapolation 
of real Isc for three di�erent cells.
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are controlled by a new-generation software environment 
that provides high-level guidance to users in a production 
environment. Both machine and measurement processes are 
tightly controlled, with graphical indications to alert users in 
case of unreliable measurements.
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Figure 4. (a) Measured fill factor (FF) and (b) series resistance (Rs), as a function of the number of wires in GridTOUCH configurations.

Figure 5. (a) Measured maximum power (Pmax) and (b) efficiency (ŋ) with and without shadow compensation, as a function of the number of 
wires in GridTOUCH configurations.

Figure 6. Cell sorting solution, consisting of loading station, cell 
inspection system (CIS) and sorting unit (not shown).
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