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ABSTRACT 

Because the hardness of a SiC wafer is 

comparable to diamond, die separation using a 

conventional mechanical sawing process is a 

considerable challenge. One problem seen 

during dicing of SiC is undesired chipping along 

die edges.  Die chipping is caused in part by the 

brittle nature of SiC and is more prone to occur 

with thinned substrates. This paper examines 

using ultrasonic assisted wafer sawing to 

improve dicing quality and increase throughput 

with lower running cost from blade consumption 

and manpower in a manufacturing environment. 

INTRODUCTION 

GaN on SiC wafers have an extremely high 

hardness and there is a need to improve the 

mechanical sawing process with advanced 

cutting techniques. Diamond saw blades easily 

wear-out during SiC dicing, and occasionally 

break due to mechanical failure.  In order 

reduce the heat generated during the dicing 

process and maintain high quality cuts (reduced 

meandering & die chipping), it is important to 

maintain the sharpness of the blade.  This is 

typically achieved through an additional blade 

dressing process. Despite the use of a formulated 

dressing solution, the dicing street profiles are 

often shifted which can result in increased die 

chipping. These problems have been identified 

as a result from applying concentrated loading 

on the blades during the dicing process. In order 

to meet automated manufacturing requirements, 

the addition of ultrasonic power to the saw blade 

was evaluated to reduce the heavy surged loads 

on the dicing blades.  

PROCESS DEVELOPMENT 

To meet high volume production requirements, 

an ultrasonic-wave unit from DISCO 

Corporation was adapted successfully to current 

foundry saws without requiring extra clean-room 

space. With optimized blade design, ultrasonic 

power can be delivered to the dicing blades, as 

shown in Fig.1, to provide additional cutting 

force to efficiently form saw streets in the 4” 

GaN on SiC wafers.  

 

Fig.1 Diagram of ultrasonic power unit 
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Integrated software controls the power 

generation from the ultrasonic unit and 

continuously adjusts the applied cutting force 

during the process to control the load on the 

blades. Figure 2 shows that the addition of 

ultrasonic power allows the tool to maintain 

constant driving current to the blade spindle 

along the entire dicing distance.  

 

Fig.2 Drive current comparison with and without 
ultrasonic-assisted dicing  
 

Ideally, the cut line formed during the dicing 

operation is centered in the dicing street.  

During SiC dicing, the cut line often meanders 

from the desired center line.  Figure 3 shows up 

to a 27um variation in cut location within the 

dicing street for conventional SiC sawing 

operation without ultrasonic power.  With the 

addition of ultrasonic power, the cut line remains 

centered in dicing street across the entire wafer.  

 

Fig.3 The meandering dicing issue with and 
without ultrasonic-assisted dicing 
 

The variation of backside chipping along a 

street line is shown in Figure 4. The 

ultrasonic-aided process shows a reduction in 

chipping area. The comparison of chipping area 

and dicing kerf width with ultrasonic-assisted 

power is shown in Table 1. The front-side (FS) 

chipping geometrical dimension is not improved; 

however, backside (BS) chipping is reduced up 

to 40% with the addition of ultrasonic power. 

The kerf width is defined as the distance from 

the die edge to the device edge.  While the 

design of the ultrasonically assisted blade results 

in a cut width that is slightly wider than the 

standard blade, the effective kerf width of the 

ultrasonic assisted process is larger than the 

conventional sawing process due to the 

reduction in blade meandering during the cut.   
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Fig.4 Backside chipping comparison with and 
without ultrasonic-assisted dicing 
 

 
Table 1 Chipping and kerf width comparison 
with and without ultrasonic-assisted dicing  
 

The optical micrographs in Figure 5 illustrate 

smaller front-side and back-side chipping 

achieved through the addition of ultrasonic 

power, consequently total wafer yield was also 

significantly improved. Additional improvement 

in wafer yield was further obtained due to a 

reduction in the occurrence of scratches caused 

by blade breakage. Figure 6 shows blade lifetime 

as total dicing distance for conventional and 

ultrasonically powered processes.  Blade life is 

improved by a factor of 6 with the addition of 

ultrasonic power (25m dicing distance for a 

conventional blades compared to 150m dicing 

distance with ultrasonic power). Ultrasonic 

assisted dicing improved visual inspection yield 

20% to 30% based on a 30 wafer sample 

population. 

 

Fig.5 Front-side and back-side chipping 
comparison with and without ultrasonic-assisted 
dicing  

 

 

Fig.6 Blade lifetime comparison with and 
without ultrasonic-assisted dicing 
 

The introduction of ultrasonic-aided dicing 

improves the dicing process and enables the total 

process time per wafer to be dramatically 

reduced. Since the ultrasonic oscillation of the 

blade improves water circulation at the cutting 

point a higher overall dicing speed is achievable 

while maintaining acceptable front- and 

back-side chipping. The conventional sawing 

time for a single wafer was approximately 400 

minutes.  With the addition of ultrasonic power, 

a single wafer can be completely diced in under 

90 minutes – a 75% reduction in total processing 

time.  A comparison of the dicing performance 
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with and without ultrasonic-aided dicing is 

shown in Table 2. 

 

Table 2 Process time with and without 
ultrasonic-assisted dicing 

 

Though the addition of the ultrasonic power 

to the dicing tool increases vibration during the 

sawing process no modifications to the tape or 

taping processes were required.  Figure 7 

shows typical results of an ultrasonically assisted 

wafer with no die loss.. 

 

Fig.7 No die flying off tape issue is observed 
during ultrasonic-assisted dicing  

 
CONCLUSIONS 

The addition of ultrasonic power improves the 

quality and throughput of the GaN/SiC sawing 

process.  Ultrasonic assisted sawing results in 

reduced die chipping and larger kerf widths.  

Furthermore, the addition of ultrasonic power 

allowed for up to 4x improvement in cutting 

speeds while reducing the number of blade 

dressing steps required for each wafer. 

Ultrasonic addition also eliminated the time 

consuming blade redress operations within a 

wafer that were required for the conventional 

saw process.  Finally, the addition of ultrasonic 

power reduced the load on the blade during 

cutting resulting in longer blade lifetimes 

reducing yield loss associated with broken 

blades. Other key advantages of ultrasonically 

assisted sawing include less particle 

contamination and minimal material 

accumulation along the kerf or inside the cut 

after dicing. In summary, the ultrasonic unit 

shows great benefits in GaN/SiC wafer dicing 

with potential to ramp up capacity of dicing 

tools while reducing cost at the same time. 
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