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Scheme 1.	 Schematic illustration (not to scale) of selective surface chemical modification and controlled self-assembly based 
on microchannel-flowed plasma (μCFP).  (a) First, the PDMS channel stamp is in conformal contact with a Si substrate 
covered by an OTS monolayer with the terminal methyl group (−CH3).  (b) Local conversion of the terminal group 
occurs on the OTS monolayer region which is exposed to air plasma (the region within the channel).  (c) The terminal 
group is now convert to polar surface groups such as −OH, −CHO, and −COOH on the surface region exposed by 
μCFP, while the terminal functional group remains as the methyl group on the surface region in contact with PDMS.  (d) 
The modified region can be used to selectively graft the second layer (APTMS).  (e) The region covered by APTMS can 
be utilized to adsorb the negatively charged Au nanoparticles.

Fig. 2:	 (a) FE-SEM and SKPM image analysis of μCFP surface treatment process. After μCFP treatment for 3 min, a FE-SEM 
image composed of selectively modified OTS region (darker region) and unmodified OTS region (brighter region).   
(b) After μCFP treatment (3 min), a surface potential (SKPM) image of selectively modified OTS region (darker region) 
and unmodified OTS (brighter region).  (c) XPS C1s signal of an unmodified OTS monolayer.   It originates from the C−C 
bond.  (d) XPS C1s signal of a modified OTS monolayer after plasma exposure for 10 sec.  There are three types of plasma-
induced carbon bonds, involving with surface functional groups of hydroxyl (−OH), aldehyde (−CHO), and carboxyl  
(−COOH). SPEM image analysis of μCFP surface treatment process.  (e) and (f ) SPEM images of an plasma-modified 
region after 3 min of μCFP treatment.  (e) In the binding energy window centered at 287.1 eV (window size:  
0.75 eV), which corresponds to the C−O and C=O bonds.  (f ) In the binding energy window centered at 284.8 eV (window  
size: 0.75 eV), which mainly corresponds to the C−C bonding stat.  (g) XPS spectra after plasma treatment of 1 sec, 3 sec, 5 sec, 
and 10 sec. (Adapted from Ref. [1])
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