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Figure S1. The TEM images and its diffraction pattern of the whole ZnO nanoparticle 
indicating a highly crystalline structure. 
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Figure S2. Routes of current passing through the device indicated as blue arrows while 
applying negative bias (VD < 0) and positive bias (VD > 0), respectively. Since the Schottky 
barrier at the interface between ZnO and drain electrode is smaller, the gate modulation of ID-
VD curves is not changed too much compared to the one with larger Schottky barrier at the 
interface between ZnO and source electrode.  

 

 

Figure S3. I-VD characteristics at different VG of 0 V (blue curve) and 0.8 V (red curve). The 

measurements are performed at 300 K for device B. At 𝑉" = 0.8	V, the transconductance 

reaches 2.7 µS. 

 



  

Figure S4. Illustration of effective channel length and effective gate oxide area between the 

Al gate electrode and ZnO nanoparticle. 

 

Electron mobility calculation 

From equation, the drain current can be rewritten as: 

  

We estimate the drain conductance (gd=dI/dVD) and transconductance (gm=dI/dVG) as: 

 

 

In order to eliminate the contact resistance, we take g*/,g-: 

 

The electron mobility can be evaluated as: 
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Figure S5. Effective illuminated area indicated as red region. This area is estimated from the 
consideration that incident UV light can penetrate the side-wall where it is thinner than the 
penetration depth of aluminum. 

Penetration depth of aluminum under UV light calculation 

 


