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ABSTRACT 
 

Semiconductor packaging technologies are getting more challenging with regards to assembly 
manufacturing due to several factors such as complex package layout, process and machine 
capability, and materials compatibility. This paper discusses the wirebonding process difficulty and 
the solution to mitigate the wire-to-wire shorting defect on a substrate land grid array (LGA) device 
that causes low yield on engineering trials. Using a high-speed camera equipment, the actual 
process was monitored. It was then noticed that the cause of wire-to-wire shorting issue was a 
capillary hitting on previous wire. Ultimately, with the new capillary design and process 
optimization, wire-to-wire shorting defect was successfully mitigated. 
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1. INTRODUCTION 
 
Critical wirebonding layout in substrate                           
land grid array (LGA) device is a big                  

challenge to realize in actual wirebonding 
process. Note that with new and                      
continuous technology trends and state-of-the-art 
platforms, these manufacturing challenges are 
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inevitable [1-4]. The device in focus is                 
applying reverse bonding on its wirebonding 
process to provide interconnection between the 
topmost die and the lead fingers on the 
substrate. However, wire-to-wire shorting                
defect as shown in Fig. 1 was encountered 
during the engineering trials, and this in turn 
affected the yield performance. This paper 
presents the solution to address the wirebonding 
issue. 
 

A complete assembly process flow for the          
device in focus starting from pre-assembly to 
singulation is given in Fig. 2. Important to                   
note that assembly manufacturing processes 
vary with the technology and the product                   
[5-8]. 
 

Wire-to-wire shorting was the top                       
assembly reject in wirebonding process                          
and this was observed during lot processing of 
the device. During wirebond looping                       
process, parameter optimization is normally               
done but the parameter is not enough to                   
solve the issue encountered for the                         
device. 

2. METHODS, RESULTS AND 
DISCUSSION 

 

Wirebond parameter optimization was 
comprehensive done particularly on wirebond 
looping, but still wire-to-wire shorting appeared. 
With this, the actual process was closely 
monitored. It was then noticed with the aid of a 
high-speed camera equipment that the cause of 
wire-to-wire shorting issue is the capillary bottle 
neck hitting the adjacent wire. The dimension of 
the capillary was checked and discovered that its 
14 mils in height. 
 

The capillary was redesigned and adjusted with 
higher bottle neck with 20 mils in height, taking 
into consideration the wire size and the 
clearance between adjacent wires. With the new 
capillary design used for validation, no more 
wire-to-wire shorting and capillary hitting 
occurrence were observed. The implementation 
of the redesigned capillary significantly 
contributed to the improvement in the wirebond 
process yield performance as shared in Fig. 3. 
Note that actual values are intentionally not 
shown due to confidentiality. Lastly, Fig. 4 shows  

 

 
 

Fig. 1. Wire-to-wire shorting defect 
 

 
 

Fig. 2. Assembly process flow 
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Fig. 3. Wirebond process yield performance 
 

 
 

Fig. 4. Actual unit with improved wirebonding and no wire-to-wire shorting 
 

the actual unit with no occurrence of wire-to-wire 
shorting defect. 
 
3. CONCLUSION  
 

With the wirebonding process optimization and 
redesigning a new capillary dimension,                
no wire-to-wire shorting defect and capillary 
hitting were observed on the succeeding 
engineering trials of the substrate LGA device. 
The development group was able to endorse a 
smooth process to the production group and no 
more concern on the test and finish performance 
in terms of the open-short (OS) test. For future 
works, the learnings experienced on this paper 
could be applied on other devices with                   
similar condition. Moreover, studies, works, and 
learnings discussed in [9-14] are helpful to 
further improve the wirebonding process. 
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