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Fig.S1  TM-AFM Images in height contrast of SWNT networks as a function of centrifuge rpm 
on SiO2 Substrate. Surface roughness is slightly varied with the centrifuge rpm of SWNT 
dispersion solution. (a). 9500rpm, RMS= 7.1nm, (b) 11000rpm,  RMS= 5.2nm (c)12000rpm, 
RMS= 4.8nm (d) 14000rpm, RMS= 4.1nm
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Fig.S2 The transfer characteristics of a transistor device (a) with PMMA passivation layer and 
(b) without a PMMA passivation layer.
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Fig.S3 The transfer characteristics of typical memory devices with the PMMA layers prepared 
from the blend solutions with various concentrations of H2O.
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(a)

(b)

Fig.S4 The evolution of the transfer characteristics as a function of time (a) under vacuum 

and (b) in an ambient atmosphere
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Fig.S5  Retention performance of NSWNT FET memories. (a)and (c) are the retention results 
shown in (Fig.2c) and (Fig.4c) respectively.  (b) and (d) are extrapolation results.
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Fig.S6 The multilevel dynamic switching properties of the memory device operated at 
temperatures of (a) 298, (b) 312, (c) 326, (d) 340, (e) 354, (f) 370, and (g) 390 K. (h) The 
evolution of the four current level ratios as a function of temperature. 
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Fig.S7 Capacitance values of PMMA films containing wate. All the results were obtained with 
frequency and voltage bias of 100KHz and 5V, respectively. The PMMA films are 

approximately 1µm in thickness.
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Fig.S8 (a) The transfer characteristics and (b) data retention capability of a typical memory 
device with an 800 nm thick water containing PS passivation layer. (c) The transfer 
characteristics and (d) data retention capability of a typical memory device with a 600 nm 
thick water containing PVP passivation layer. (e) The transfer characteristics and (f) data 
retention capability of a typical memory device with a 300 nm water containing thick F8BT 
passivation layer.
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(a)

(b)

Fig.S9 (a) The transfer characteristics and (b) data retention capability of a typical memory 
device with a 500 nm water containing thick PEO passivation layer.
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Fig.S10 (a) The transfer characteristics, (b) data retention capability, and (c) switching 
endurance properties of a NCNT FET memory with a water containing PVDF-TrFE layer.
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a) Field Effect Transistor (Bottom Gate Top Contact)
b) Field Effect Transistor (Top Gate Top Contact)

Table.S1 Comparison between previous research and this paper
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