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Figure 1  Molecular structure of Azol
(A)I-V characteristics of the memory device fabricated with Azol. (B) Stability of the device in three states under a constant
“read” voltage of —1 V; (C) DFT molecular simulation results (B3LYP/6-311G” leveD) : LUMO-1, LUMO-2, HOMO;
(D) Molecular simulation results for ESP surfaces of Azol and the proposed electron-flow mechanism at molecular level;

(E) Molecular stacking model and illustrations of the conducting channels of the stacking molecules.
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Figure 2 (a and b) Chemical structures, optimized geometries, and dihedral angle between the planes;

(c and d) the stacking layers of the two molecules.
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Figure 3 Current-voltage (I-V) characteristics, effect of the operation time (at —1V) and effect of a read pulse of

—1V on the three states of ITO/DPKAZO 1/Al device (a, b, and ¢) and the ITO/FKAZO 2/Al device (d, e, and ).
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Figure 4 (A) Chemical structure; (B) (a) (top) Illustration of the sandwich device; (bottom) SEM image of a
cross-section view of the device; (b) current-voltage (I-V) characteristics of the memory device fabricated with
DPAPIT film annealed at 80°C ; (c) stability of the device in three states under a constant “read” voltage of —1V;

and (d) effect of read cycles under a stress of voltage of —1V.
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Figure 5 Chemical structures of four conjugated small molecules
TPAAC 1, TPAVC2, TPAAH 3, and TPAVH 4 (left panel). I-V characteristics of the four small molecule based
memory devices: (a) TPAAC 1, (b) TPAVC 2, (¢) TPAAH 3, and (d) TPAVH 4, respectively. The inset

of (d) shows a schematic diagram of the ITO/small molecule/Al sandwich-structure memory device. (right panel)
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Figure 6 (A) (a) Molecular structures of the D-A molecules and (b) scheme of the ITO/D-A molecule/Al
memory device; (B) Typical I-V curves of the (a) ITO/TPA-NAP or (b) TPA-AAP/Al memory device: The first
sweep was carried out from 0 to —4V on storage cell 1; the other voltage sweeps were carried out on storage cell 2;

(c) the statistical data of reproducibility and current distribution (read at —1V; 45 cells for each kind of device).
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Figure 7 Molecular structures of CDPzN(a)and 4N4OPz (b); Cyclic voltammogram curve of CDPzN (¢) and 4N40OPz
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Figure 8

(a) Scheme of the sandwich device and SEM image of a cross-section of the 4N4OPz device;

(b) Tapping-mode AFM topography image of the 4N4OPz film; (c and d) I-V characteristics of the memory devices
(ITO/4N4OPz/ Al and ITO/4N40OPz/LiF/Al, respectively) fabricated with 4N4OPz; (e and ) Stability of the memory

devices (ITO/4N40OPz/Al and ITO/4N40OPz/LiF/Al, respectively)
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Figure 9 (a) Chemical structure of the random copolymers P(VCz), (MIDO3), ;

(b) Typical I-V characteristics of an ITO/P(VCz),, (MIDO3),, /Al device.
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Figure 11 (a) Chemical structure of PAzo-py and PAzo-py-Cu(Phen)Cl; ;
(b) Typical IV characteristics of ITO/PAzo-py-Cu(Phen)Cl, /Al
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Research of Organic Materials on High Density and Multi-lever
Data Storage Performance

LU Jian-mei” , XU Qing-feng, LI Hua, LI Na-jun, HE Jing-hui, CHEN Dong-yun, WANG Li-hua
(College of Chemistry, Chemical Engineering and Materials Science , Collaborative Innovation Center of

Suzhou Nano Science and Technology . Soochow University, Suzhou 215123, China)

Abstract : Ultra-high density data storage materials have become the current hot research topic. In this paper, the study
in our group on the research progress of organic information storage materials have been introduced, especially the multi-
level storage materials. Moreover, the unique multi-charge traps mechanism, which can realize electrical multi-stable states
and multi-level data storage, was proposed and applied in the design of multilevel memory materials. And it can also provide
a new way of thinking and new materials for the development of high density information storage.

Key words: Multi-level data storage; Electrical memory device; Organic material
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