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Figure 12. NIL technique showing both the nanowires and the alignment markers in the same mold 

and control may be carried out. Metal markers (AM#2) would then be created on the substrate 

itself and used as alignment targets for the subsequent step. After creating the contacts, 

functionalization is done to define the positions of devices and interconnects on the horizontal 

nanowire array (Fig. 5.C). Lithographically defined regions with a minimum size of (pitch ´  pitch) 

squares are blocked out, and ion-implantation/metallization is done elsewhere.  

Fig. 15 shows transistor defects that arise from misalignment of this mask. Fig. 15.a shows 

the correct alignment scenario. Pitch and width parameters are labeled as ‘p’ and ‘w’. A vertical 

misalignment of up to (p – w)/2 may be tolerated without any defects in this step (Fig. 15.b). A 

misalignment greater than this value would result in shorted channels across the horizontal 

nanowire array, leading to yield loss (Fig. 15.c). 
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Figure 13. SNAP technique, showing patterned nanowires (different dimension than logic 
nanowires) which can be used as alignment markers for moiré patterning 

 

While at this point the chip is already defective, for completeness, a case where both 

incorrectly shorted and incorrectly functionalized devices are created, is shown (see Fig. 15.d) 

when the misalignment exceeds (p+w)/2. This cannot be envisioned as shifting the design ‘up’ by 

a nanowire pitch, since the contacts are already defined in a previous step. It must be noted that 

additional markers will also be created in this step similar to Fig. 14; however, these have not been 

shown for clarity. 

Horizontal nanowire functionalization step is followed by the vertical nanowire transfer 

step. Controllable number of nanowires should however be assembled in predefined locations, and 

orientations to achieve scalable systems with expected behavior. In this thesis, we evaluate the 
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systematic yield loss due to the vertical nanowire transfer step using the Stamped transfer process. 

K.S. Shin et.al [60] have demonstrated the Stamped transfer process for both VLS and SOI etched 

nanowires. The implementation of all stamping transfer steps of pre-patterned nanowire arrays is 

done with a mask aligner. Poly DiMethylSiloxane (PDMS) polymer is used for pickup and 

stamping process. 

 

 

Figure 14. Depiction of mask registration during "horizontal contact creation" step 

 

 


