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Abstract: 
 
This paper reports technology advancements of nano-technology based consumable 
products in CMP and cleaning applications, in context of fostering more productive 
fab/supplier partnership aiming for improved IC device yield and reduced manufacturing 
CoO in more competitive global semiconductor industry.  
 
Recent technology advancement has proved in leading IC fabs that yield killer defects 
generated during the critical CMP (e.g., direct STI CMP) step are directly responsible for 
>50% of entire CoO for the specific CMP/cleaning operation step, as shown in Figure 1. 
In other words, at a given critical CMP step (e.g., direct STI CMP), the IC device yield 
loss due solely to CMP defects out-weighs all other manufacturing costs, ranging from 
CMP/cleaning consumables costs, CMP/cleaning equipment depreciation costs, skilled 
labors costs, and yield management costs. For the critical CMP step, nearly 90% of IC 
device yield loss is attributed to the current leakages or shorts generated by large and/or 
irregular-shaped rigid abrasive particulates induced defects during CMP processes, as 
shown in Figure 2. 
 
In a typical IC fab, CMP/cleaning generated yield killer defects almost always ranked the 
top three in the defect Pareto charts on fab operation radar screen, nearly as serious head-
aches as lithography generated defects.[1] To effectively and efficiently reduce and 
remove these yield killer defects, more fab/supplier (materials and/or equipment 
manufacturers) partnership has to be fostered. In early stage of semiconductor industry, 
all IC manufacturing materials and wafer fab equipments (WFE) were developed by a 
few leading IC fabs, out of the necessity and practicality. Over the decades of industry 
development and CMOS and BiCMOS technology maturing, more and more IC fab 
materials and equipments along with processes/recipes are standardized and supplied 
globally by major fab materials and equipment manufacturers. However, for the 
advanced technology nodes in the ever- faster IC device critical dimension shrinking, the 
onset of billion transistors packed in a single IC chip today, and nano-electronics on the 
horizon, a reverse trend is being noticed, at least for critical materials and processes. 
More and more early stage materials and processes R&D or screenings are being 
conducted directly in IC fabs, due to application specific and/or IC device sensitive 
nature of critical fab materials and processes, such as some of CMP/cleaning consumable 
materials, at least for the critical process modules, including direct STI CMP at 130nm 



technology node and beyond. In this new trend or slow-down of the old trend, some 
leading fabs are already actively searching for their right partners among fab materials 
and even equipment companies who are leaders by their technologies, their relevant 
talent pools, lower-cost-by-design, and fab-friendly business models.[2] These top 
contenders for productive fab/supplier partnership may not be big or conventional 
chemicals and materials companies and sometimes may be more parties are involved to 
bring in every party’s strength in the overall supply food-chain.  
 
In this paper, case studies of fab/supplier partnership in both CMP and cleaning 
applications are reported to illustrate the following key points in potentially fostering 
more productive fab/supplier partnership aiming for improved IC device yield and 
reduced manufacturing CoO: 
 
• Key technology is more important than large pool of resources outside of fab, even 

the technology currently resides only at a small supplier/company 
• Low cost by design in a global supply food-chain is more important than a large 

supplier alone who can sustain operation loss for a long time 
• Mutual trust and organization chemistry for long-term win-win are more important 

than a short term ROI that helps only quarterly financial results. 
 
In Case Study #1, Fab G reduced CoO by >50% at significantly improved yield. In Case 
Study #2, Fab C improved IC device yield by >30% across product lines during 
progressive technology product production ramp while continuing CoO reduction. In this 
paper, mechanism of the technologies (mainly related to size and shape tunable 
nanometer ceria based slurry [3-5] and corrosion-preventative BEOL cleaning solution 
employeed in the case studies will also be presented to expla in the significant 
improvement achieved on volume production lines. 
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Figure 1.  Benchmark of CoO performance at direct STI CMP in volume production fabs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Benchmark of IC device yield loss due to the defects generated during direct 
STI CMP in volume production fabs. 
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