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Fig. 2 Multimodal skin schematic: (a) a sensory node
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incorporates four distinct sensors. (b) Sensor
nodes are arranged in an array to form skin, with
skin mapping sensors between nodes *
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Fig. 3 Photograph of a fabricated flexible sensory node
array made of polyimides using MEMS
technology*
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Fig. 4 Schematic of hardness sensors; (a) cross-section
with membrane and bulk hardness sensors, (b) in

contact with an object, the sensors deform, with
apparent pressures proportional to the contact
object hardness*
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Fig. 5 (a) Thermal conductivity sensor when not in

contact with an object. (b) Cross-section of
thermal conductivity sensor in contact with an
object?
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Fig. 6 Photos of (a) surface mount IC and components
and (b) bare IC silicon die flip chip soldered to

flexible printed circuit board*
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Fig. 7 A conformable network of pressure sensors. (4) A

plastic film with organic transistors and pressure-
sensitive rubber is processed mechanically to form
a unique net-shaped structure, which makes a film
device extendable by 25%. A magnified view of
extended net-structures is also shown. (B and C)
The circuit diagram of the pressure sensor network
is shown (B) together with a picture of the 3 x 3
sensor cells (C). A word line, denoted as WL, is
connected to the gate electrodes, and a bit line,

denoted as BL, is connected to the drain electrodes.

The circuit diagram of the thermal sensor network
can be obtained by replacing the resistances with
diodes. (Scale bar: 4 mm.) (D) The optical
microscopic image of an organic transistor before
shaping the net or integrating it with sensors. The
dotted line indicates the semiconductor channel
layer (Scale bar: 1 mm)®
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Fig. 8 The device structures. A cross-sectional illustration
of the pressure (Left) and the thermal (Right)
sensor cells with organic transistors is shown’
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Fig. 9 Integration of pressure and thermal sensor
networks. (A) A possible implementation of
thermal and pressure sensor films. The pressure
and thermal sensors are represented by P and T,
respectively. (Scale bar: 4 mm.) (B) The spatial
distribution of temperature that is converted
from the temperature dependent current in the
thermal sensor network. A copper block (15 x
37 mm?®) whose temperature is maintained at
50°C is positioned diagonally (indicated by the
dotted line). The sensing area is 44 x 44 mm>.
(C) Simultaneously, the spatial distribution of
pressure is measured with the pressure sensor
network. (D) One cell of the thermal sensor
network devices consisting of the diode-based
thermal sensors and transistors is characterized
at various temperatures from 30 °C to 80 °C°
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