PV Back-Surface Tabbing Silver 9926-E

Excellent Performance and Coverage

e Excellent Cost Savings Through Lower
Lay Down

e High Coverage - Up to 275 cm?/g

e Pure Silver

e Best Performance Balance of ESL’s
High Coverage Back-Surface Tabbings

High-Coverage Low Lay-Down
Tabbing Conductor for Silicon
Photovoltaic Cells

ESL’s new back-side metallization paste
reduces user cost without sacrificing
performance. The paste offers high efficiency,
excellent adhesion, excellent solderability,
excellent printability, and is co-fireable with
industry standard front-side silver and backside
aluminum metallizations. Currently, the paste
is available as pure silver, but aluminum-doped
compositions are available upon request.

Following the successful development and
marketing of several back-side metallizations,
ESL’s Research and Development team has
used new and innovative research to reduce
silver content. The paste offers, in addition to
high coverage, excellent printability,
solderability, and adhesion to both mono and
polycrystalline silicon solar cell wafers.

9926-E NEW 0302

e High Efficiency

e Excellent Adhesion

¢ Excellent Solderability

e Excellent Printability

e Co-fireable with Back-side Aluminum and
Front-side Silver Pastes

Efficiency

HP-S125 (600066) cells are prepared using
9926-E in conjunction with industry standard
front-side metallization and aluminum pastes.
The efficiency is characterized using Solar
Simulator SS200 ABA (Photo Emission Tech).
Within 99% confidence level, the performance
of 9926-E is equal to the competitors’ materials
with higher solids content.
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ESL Affiliates

ESL USA - 416 East Church Road ¢ King of Prussia, PA 19406-2625 « USA « Tel: 1(610)-272-8000 « Fax: 1(610)-272-6759 « CustomerService@ElectroScience.com
ESL China « Rm#1707, Tower A + City Center of Shanghai « 100 Zunyi Road « Shanghai, China 200051Tel: (011-86)-21-62370336 « Fax: (011-86)-21-62370338 + eslchina@eslshanghai.net
ESL Europe * 8 Commercial Road « Reading, Berkshire, England RG2 0QZ « Tel: (011-44)-118-918-2400 « Fax: (011-44)-118-986-7331 + Sales@ESLEurope.co.uk
ESL Nippon e Sukegawa Bldg * 6" floor « 3-4 Yanagibashi 1-chome * Taito-ku * Tokyo 111, Japan « Tel: (011-81)-3-3864-8521 « Fax: (011-81)-3-3864-9270 + Sales@ESL-Nippon.co.jp
See Caution and Disclaimer on Other Side




Adhesion and Solderability
Adhesion test is performed by attaching Ulbrich

solder-coated copper ribbon (1.5 mm wide,
0.15 mm thick) to span 2 bonding pads 6 mm
in length and separated by a 2 mm gap. The
ribbon is peeled at 45° angle using a motorized
test stand and calibrated force gauge. Typical
adhesion strength for a 3.0um fired film is 5.4N
average with a min-max range of 4.2N- 6.8N.
The fracture stresses shown below are
normalized for a 2.0mm wide ribbon for
comparison.
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Coverage

With rising costs of silver, ESL’s objective was
to develop a product with lower silver content,
while maintaining a competitive performance.
Increased paste coverage directly translates to
reduced paste consumption, and a reduction in
cost per cell. 9926-E has a solids content of
53£1.5% and its coverage values can reach
275 cm?/g.
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Other Typical Properties

Viscosity
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The rheology of 9926-E is excellent for high-
speed screen printing. Reported viscosity is
measured with Brookfield RVT viscometer with
an ABZ spindle.

Solderability

Excellent wetting in:
e 2 second dip at 220 °C
e 62/36/2 Sn/Pb/Ag and Pb free

Recommended Processing Guide

Printing:
e 180-325 mesh
o 25-46 uym wire
e 5-25 um emulsion

Drying: Typically dried at 125°C for 10 minutes.
Drying time can be reduced to < 1 minin an IR
dryer set at ~250°C.

Firing Profile:
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CAUTION: Proper industrial safety precautions should be exercised in using these products. Use with adequate ventilation. Avoid prolonged contact with skin or inhalation of any vapors emitted during use or
heating of these compositions. The use of safety eye goggles, gloves or hand protection creams is recommended. Wash hands or skin thoroughly with soap and water after using these products. Do not eat or smoke

in areas where these materials are used. Refer to appropriate MSDS sheet.

DISCLAIMER: The product information and recommendations contained herein are based on data obtained by tests we believe to be accurate, but the accuracy and completeness thereof is not guaranteed. No
warranty is expressed or implied regarding the accuracy of these data, the results obtained from the use hereof, or that any such use will not infringe any patent. ElectroScience assumes no liability for any injury,
loss, or damage, direct or consequential arising out of its use by others. This information is furnished upon the condition that the person receiving it shall make their own tests to determine the suitability thereof for
their particular use, before using it. User assumes all risk and liability whatsoever in connection with their intended use. Electro-Science’s only obligation shall be to replace such quantity of the product proved

defective.




