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Integrated Hybrid-Type Organic Resistive
Memory

Byungjin CHO, Tae'Wook KIM and Takhee LEE

Organic resistive memories have been actively inves-
tigated as a promising alternative to conventional Si-based
nonvolatile memory. However, most of research interests
have only concentrated on developing new organic materi-
als or optimizing device structures. But, the essential step
for practical memory applications is accurately detecting
resistance states of individual memory cells in cross-point
array type integrated circuit. For this, we developed the
hybrid-type one transistor-one resistor (1T-1R) and one di-
ode-one resistor (1D-1R) devices consisting of inorganic
switching components (p-MOSFET and Schottky diode)
and organic memory components (bipolar and unipolar

switching memory)
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Fig. 3. (@ Schematic and optical image of 1T-1R devices. The
region with the black dotted line indicates p-MOSFET (1T) and
an organic memory (1R). (b) Schematic of a single 1T-1R device
and chemical structure of WPF-oxy-F. (c) Schematics of basic
operation in the 1T-1R device.”
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Fig. 4. (@) Ib-Vp characteristics of the p-MOSFET device and its
circuit diagram. (b) -V characteristics of organic memory device
and its circuit diagram. (c) Ib-Vo characteristics of the 1T-1R
device. (d) Ib-Vb characteristics of the 1T-1R device controlled by
the resistance state of organic memory device.”
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Fig. 5. (@) A schematic of 1D-1R hybrid-type memory devices.
(b) A schematic of the layered structure and an electronic cir-
cuit diagram of the 1D-1R device. (c) A TEM image of an in-
organic Schottky junction diode (across the blue line in (a)). (d)
A TEM image of the organic memory (Al/Pl:PCBM:Au) (across
the red line in (a)).”
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Fig. 6. (a) -V characteristics and circuit diagram (left inset) of
an inorganic Schottky diode. The right inset shows the rec-
tification ratio as a function of voltage. (b) IV characteristics of
an organic resistive memory and its circuit diagram (inset). Vi,
Vmax, and Vmin indicate the threshold voltage, the voltage at the
local current maximum point, and the voltage at the local cur-
rent minimum point, respectively. (c) -V characteristics and cir-
cuit diagram (inset) of a 1D-1R memory device. (d) Comparison
of the ON/OFF ratios for 1R and 1D-1R devices as a function of
the applied voltage.®
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