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How to make strong and reliable wire bonds ? 
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Strong wire bond interconnects are needed for industries with high 

reliability requirements, e.g. for implantable medical device manufacturers, 

automotive, telecommunications, aerospace and defense.  

Stand-Off-Stitch (SOS) technique is the most common method to increase 

bond reliability. Its essence is a stitch bond on a bump previously made by 

ball bonding. Other safety bonding techniques, like ‘security wire’ and 

‘reverse bonding’, as well as, their benefits are discussed.   
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Different thermosonic bonding methods 
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From the possible bonding and joining processes, in units of high reliability, 
different thermosonic wire bonding methods are used to make the 
connection chain from the integrated circuit (IC) or sensor chips to the PCB 
(Printed Circuit Board) substrate, then from the substrate to the terminals of 
the case, and finally the terminals are usually laser welded to the flexible 
cable, which connects the unit to the system. 

Figures show the IC and the sensor chips on the PCB. Usually, ball bonds 
are made to the chips, and, in these cases, safety bonds to the substrate.   



Thermosonic balls bonds on the chips 
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Usually thermosonic ball bonds 
are made to Al contact pads of the 
IC or sensor chips. Optical micro-
scopic photos and SEM (Scanning 
Electron Microscopic) images 
provide good possibilities to study 
the structures of the bonds.  



Security or safety bonds on the pads 
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Security or safety bond is created with the capillary tool of the ball bonder 
by placing a ball bump over the crescent of the wedge bond on the pad of 
the substrate (PCB) to seal the disturbed metal, thus improve reliability.  



SEM 

images of 

a security 

(or safety) 

bond on a 

PCB pad 
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The PCB pad is 
covered by ENIG: 
Ni can be detected 
through the Au.    



Stand-off-stitch or touch-down bonds 

TIE 2012 - Safety bonding 9 

Stand-off-stitch (SoS) or touch-down bonds can 
be created by placing a bump on a pad prior to 
terminating the second bond on this pad either 
on the chip or on the substrate. In both cases a 
ball bond is created at first, then either the 
wedge (stitch) bond is made eccentrically onto 
the ball or the ball is planed by the same ball 
bonding capillary tool. Thus a high quality ball 
bond is attached to the pad, which protects the 
metallization and provides a monometallic 
interconnect for the crescent wedge bond. 



Touch-down bond with wedge bond crescent 
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Wedge bond crescent on planed under-bump 
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Terminals with wire bonds 
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A top view and several cross-sections of 
terminals with thermosonic wire bonds 
are shown in the figures. They give us the 
possibility to study the shape of the 
terminals, the multilayer PCB structure, 
the under-etching at the PCB layers, the 
bonds and many more details.  
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Thermosonic bonds for 3D packaging 

Thank you for your attention! 


