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S1. Instrumentation

The morphologies of the studied polymer and BPE-PTCDI surface were obtained with a Nanoscope 3D Controller atomic force micrographs (AFM, Digital Instruments) operated in the tapping mode at room temperature. The cross-sectional image of the studied device was detected by field-emission scanning electron microscope (FE-SEM, JEOL JSM-6330F) at accelerating of 10 kV, and the sample was prepared by a tungsten carbide knife and sputtered with platinum prior to the images characterization.

S2. Characterization

The contact angles for star-PTPMA and BPE-PTCDI surfaces are around 93.2o and 94.4o (Supplementary Figure S2), which exhibit non-polar and hydrophobic characteristics. Comparatively, the water contact angle of clean bare SiO2 is 53o. This indicated the surface energy of star-PTPMA and BEP-PTCDI is much lower compared with bare SiO2 surface (ref: H. Klauk, M. Halik, U. Zschieschang, G. Schmid, W. Radlik and W. Weber, J. Appl. Phys., 2002, 92, 5259-5263.), resulting in the good wetting and the well-formed growth of BPE-PTCDI on the smooth electret surface of star-PTPMA.

The capacitances (Ctot) of the different dielectrics were measured at 100 kHz. The capacitance of bare 300-nm-thick SiO2 wafer was 10.9 nF cm-2 and decreased to be 9.54 nF cm-2 when adding the star-PTPMA layer. The relations between capacitance (
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where 
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 and d are the vacuum permittivity and the insulator thickness. The dielectric constant of star-PTPMA was 3.56.
The number of trapped charges (
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n) could be estimated according to:
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where e is the element charges. The number of trapped charges was 2.18 × 1012 cm-2 for star-PTPMA as polymer electrets.
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Figure S1 Cross-sectional SEM image of the transistor memory device.
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Figure S2 Contact angles of star-PTPMA and BPE-PTCDI surface: side view of a drop of water.
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Figure S3 AFM phase images of BPE-PTCDI on the star-PTPMA surface.
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Figure S4 AFM topographic images of BPE-PTCDI on bare SiO2 surface.
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Figure S5 Electrical output characteristics of BPE-PTCDI based transistor memories with star-PTPMA as electret.
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Figure S6 Sequential dual gate voltage sweeps from -20 to 100 V during the initial scan and from -80 to 100 V after writing process (-100 V, 1s).
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Figure S7 Retention time of BPE-PTCDI based transistor memories with star-PTPMA as electret under various applied gate voltage biases.
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Figure S8 Energy level diagram of Au electrode, BPE-PTCDI or pentacene semiconductor and star-PTPMA electret.
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Figure S9 Electrical transfer characteristics of pentacene based transistor memories with star-PTPMA as the electret.
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Figure S10 Electrical transfer characteristics of BPE-PTCDI based transistor memories with linear-PTPMA as the electret.
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Figure S11 Photoluminescence spectrum of star-PTPMA and linear-PTPMA thin film.

[image: image21.wmf]-10

0

10

10

-11

10

-10

10

-9

10

-8

10

-7

10

-6

 

 

 

 

initial

 

-20V,1s

 

Read

 

-40V,1s

 

Read

 

-60V,1s

 

Read

Drain Current (A)

Gate Voltage(V)


Figure S12 Electrical transfer characteristics of BPE-PTCDI based transistor memories with star-PTPMA as electret under the various programmed voltages (-20, -40, and -60 V; lines with solid squares) and the corresponding reading curves (-20, -40, and -60 V; lines with open circles) where the SiO2 gate dielectric has a thickness of 100 nm.
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Figure S13 Electrical output characteristics of BPE-PTCDI based transistor memories with star-PTPMA as electret (at initial and programmed condition) where the SiO2 gate dielectric has a thickness of 100 nm.
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