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DISCLAIMER:   Reasonable care has been taken in the preparation of this information, but FERRO EXTENDS NO WARRANTIES, MAKES NO REPRESENTATIONS AND 
ASSUMES NO RESPONSIBILITY AS TO ACCURACY OR SUITABILITY OF THIS INFORMATION OF THIS PRODUCT FOR ANY PURCHASER’S OR USER’S USE OR FOR 
ANY CONSEQUENCE OF ITS USE.  FERRO DISCLAIMS ANY WARRANTY OF MERCHANTABILITY OR WARRANTY OF FITNESS FOR ANY PARTICULAR USE.  All 
statements, technical information and recommendations contained herein are based on Seller’s or Manufacturer’s test and the test of others, and are believed to be accurate, but no guarantee of accuracy 
is made.  Judgment as to the suitability of information herein or the user’s purposes are necessarily the user’s responsibility.  Users shall determine the suitability of the products for their own intended 
application. 
 
Users assume all risk of use or handling whether or not in accordance with any statements or recommendation of the seller or manufacturer, Liability, if any, is and shall be limited to the replacement of 
such quantity of material proved not to conform to specifications as set out in product specification.  Statements concerning the possible use of these products are not intended as recommendation to use 
these products in infringement of any patent.  No guarantee is made that any use of the products does not infringe third-party intellectual property or patent rights anywhere in the world. 

 
 
Photovoltaic Materials 

3349 ND 
Silver Conductor 

Description:  For many years, Ferro has been 
the leading supplier of thick film silver inks 
designed for making contact to the n-doped 
silicon front face of photovoltaic devices.  
Achieving good adhesion with an excellent ohmic 
contact to this shallow junction is critical in the 
production of high efficiency cells.  Ferro 
Electronic Materials has produced a number of 
different formulations for this application.  It has 
been our experience that each cell type has 
variations in junction depth, dopant concentration 
and silicon orientation.  For this reason, we 
suggest that a manufacturer new to our product 
test variations of these formulations, in order to 
capture the sometimes-subtle advantages that 
one of them may offer for a particular cell type.  
For similar reasons, our recommended firing 
profile is meant to be taken as a starting point 
only and it is absolutely essential that a matrix of 
profiles be tested to achieve optimum output. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3349 ND is a silver based thick film conductor 
paste which contains phosphorous diffusion 
source it its formulation.  It has proved to be 
extremely successful in firing through a wide 
variety of anti-reflective and passivation coatings 
and displays enhanced contact resistance 
performance over a wide range of temperatures 
and firing conditions. 
 
Thinning: Thinning is not recommended, since 
the paste is supplied at the correct viscosity for 
application.  Contact your local Ferro 
Representative for appropriate solvent details, 
should thinning become necessary to replace 
solvent lost through evaporation. 
 
Paste Storage & Shelf Life: The paste should 
be stored in tightly capped containers, in a cool, 
dry place away from direct sunlight.  Properly 
stored material will have a shelf life in excess of 6 
months. 
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Typical Properties 
 
Solids:           77.4-79.7% 
Viscosity:     900 – 1,100 poise @ 9.6s-1 
Fineness of Grind:       14/11 μm 
Print Thickness 
     Dry:                     16-25 μm 
     Fired:               8-14 μm 
Standard Test Print Conditions:  325#, screen 25 μm emulsion, 
                                 0.5 to 1.5mm snap off 
Standard Test Drying Conditions:              150°C 
Standard Test Firing Conditions*:   600°C/9-11 minutes peak 
Visual Appearance:   Smooth, no lumps, min. 95% density no blowholes 
Resistivity:        <2mΩ/sq (Normalized to 25 μm) 
Solderability:   90% coverage, 3 second dip RMA flux Sn 62 @ 215±5°C 
Recommended Thinner:              0800 

*Note: This profile is used for product characterization only, in production, infrared firing  
  profiles with spiked peak temperatures in the range of 720-850°C are commonly used.   
  Exact process conditions will depend on many factors and will need to be optimized by  
  each individual user. 


