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METHODS

Fabrication Process. Carbon paste (Acheson-Henkel, Taiwan)
was first coated on commercial printing paper by a screen
printer (R}-55AC, Houn Jien Co, Ltd). The process was repeated
10times toreduce the surface roughnessof the paper, andthen
the samples were cured for 10 min at 100 “C in a vacuumoven.
The screen mold is made of polyester with the following con-
ditions: mesh count, 150 mesh/inch; mesh opening, 100 xm;
thread diameter, 50 um; open surface, 35% fabric thickness,
80 um. The second step was to deposit the TiO, layer on the
paper with carbon bottom electrodes. The preparation of the
TiO, ink s as follows: 05 g of TIO, nanoparticles ~25 nm in
diameter (Sigma Inc.) was mixed into a solvent of 50 uL of acetyl
acetone (Affa Aesar), 50 4L of Triton-X-100 (Acros), 8.5 mL of DI
water, 1 mLof ethanol, and 0.5 mL of ethylene glycol. The inkjet
printing was done by a MicroFab JetLab4 system (MicroFab
Technologies Inc) with two piezoelectric nozzles, 50 um in
diameter. TiO; ink was depaosited at a temperature of 50 °C.
After the TiO, layers dried, the Ag layer was printed on the TiO,
layer as the top electrodes. The Ag ink was prepared by adding
10 wt % Ag nanoparticles into a humectant solution (30%
ethylene glycol and 70% water). The Ag nanoparticles have a
mean diameter of 200 nm (see Supporting Information for
details). To disperse the nanoparticles better, the as-made ink
‘Was putin a sonication bath for 2 h. The size and the velocity of
the ejected droplets were measured through an optical image
analysis system. For both TiO; and Ag inks, the diameters of the
ejected droplets were ~50 um. The drop ejection frequencywas

PDF “iliJonnvaaanans

stages with confined gaps. The electrical pulse was trigged by a
function generator (332504, Agilent Technology), and a resis-
‘tance of 500 £2 was used to confine the current flowing through
the device. When conducting the pulse switching, the resis-
tance of th y was measured by 2 pos (B29024,
Agilent Technology). All of the operation voltages were applied
on the Ag top electrode, and the carbon bottom electrode was
grounded. During the measurement in the voltage sweeping
mode, the pasitive bias is defined as the current flow from the
top tothe bottom electrodes, and the negative bias was defined
as the direction from the bottom to the top electrodes.

Conflict of interest: The authors declare no competing
financial interest.

Supporting Information Available: Preparation of the TiO,
ink, sintering parameters of the Ag ink, electrical characteristics
of the inkjet-printed Ag, switching parameters as a function of
Ti0; thickness, bending test of the flexible all-printed paper
memoary, fabrication speed of paperand Si wafer, and cost ofthe
paper memory. This material is available free of charge via the
Internet at http://pubs.acs.org,
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