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Supplementary materials

Fig. S1. Schematic illustration of the fabricating process of the textile strain sensor.
Fig. S2. SEM image and corresponding EDS mapping image of the textile strain sensor
partially printed with silver ink.

Fig. S3. Cross-sectional SEM image and corresponding EDS mapping image of the
textile strain sensor.

Fig. S4. Current-voltage (/-V) characteristic curves of the textile strain sensor stretched
by 0% and 5% strain.

Fig. S5. Variation in the normalized resistance of the counterpart device prepared
without pre-stretching action under different strain.

Fig. S6. Flow chart of the textile strain sensors as a smart car director.

Fig. S7. Diagram of the intelligent glove assembled with five textile strain sensors as a
smart car director.

Fig. S8. Flow chart of the integrated textile strain sensors for wireless typing.

Fig. S9. Diagram of the intelligent glove assembled with five printed textile strain



sensors for wireless typing.

Fig. S10. Flow chart of the textile strain sensors for remotely controlling PowerPoint
slides.

Fig. S11. Diagram of the intelligent glove assembled with five textile strain sensors as
remote PowerPoint controller.

Table S1. Comparison of textile- or fiber-based strain sensors in the aspects of
fabrication method, sensing range, and sensitivity.

Video S1. Demonstrator 1: the textile strain sensors as a smart car director.

Video S2. Demonstrator 2: the textile strain sensors used for wireless typing.

Video S3. Demonstrator 3: the textile strain sensors as a remote PowerPoint controller.
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Fig. S1. (a-d) Schematic illustration of the fabricating process of the textile strain

S€nsor.



Intensity (a.u.)

00 05 10 15 20 25 30
Distance (mm)

Fig. S2. (a) Surface distribution of the silver element image of the textile partially

printed with silver ink. The green patterned image was the distribution of the silver

element. (b) Energy intensity of the silver element in the yellow wireframe area of (a).

The five mountain peaks, which reflected the high intensity of the silver element,

indicating the five clusters of polyester in the yellow wireframe area of (a).
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Fig. S3. (a, b) Cross-sectional SEM image, and corresponding EDS mapping image of
the textile strain sensor. The surface distribution of the silver element was clearly
observed from the green patterned image. (c¢) Energy intensity of the silver element in
the light blue wireframe area of (b). The low intensity part indicated the elastic latex

thread, which was the core fiber of the textile.



—a— Criginal state (0% strain)

a Current (mA)
15

104

T x T L T L4 *: T

- —
-0.3 -0.2 -0.1 Qo 0.1 0.2 0.3
-5 Voltage (V)

—e— Stretched state (5% strain)
0.3 4

Current (mA)

0.2 o

+*0J0 0.1 072 013
«* 014 Voltage (V)

.'.l '0 2 1

-0.34

Fig. S4. (a-b) Current-voltage (I-V) characteristic curves of the textile strain sensor
stretched by 0% and 5% strain. It could be found that the current of the textile strain
sensor was changed at the same voltage when the external strain was applied.
Nevertheless, no matter being subjected to external strain or not, both characteristic
curves was linear, implying ohmic characteristic of the textile strain sensor. Thus, the

textile strain sensor belonged to resistive strain-sensing device.



Table S1. Comparison of textile- or fiber-based strain sensors in the aspects of

fabrication method, sensing range, and sensitivity.

. L. Sensing Gauge

Materials Fabrication method Reference
range® factor®
Carbon nanotube /Spandex Knitting ~80% 0.4 (S1H)
Poly(3,4- o
) . Polymerization 20% 1 (82)

ethylenedioxythiophene)/Polyester
Poly(3,4-
ethylenedioxythiophene):poly(styre Spinning and knitting 160% ~1 (S3)
nesulfonate)/Polyurethane fibers
Piezoresistive rubber/Sliver Surface-modifying, dip-

. ) . 20% 2.75 (S4)
nanowires/Nylon coating, and weaving
Graphite flakes/Silk fibers Dry-Meyer-rod-coating  15% 14.5 (S5)

. Soak-coating and
ZnO nanowires/Polyurethane fibers . 10% 15.2 (S6)
hydrothermal reaction

Carbon Carbonization and dip-

) ) . 8-10% 18.5 (S7)
thread/Polydimethylsiloxane coating
Reduced graphene Soak-coating and
. L . 0-10% 18.5 (S8)
oxide/Nylon/Polyurethane hydroiodic reduction

. Dip-coating and
ZnO nanowires/Carbon fiber ) 1.2% ~45 (S9)
hydrothermal reaction

Cotton fabric Carbonization 80%-140% 64 (S10)
Graphite flakes/Human hairs Dry-Meyer-rod-coating  ~10% 71.1 (S5)

Silver microflakes/Polyester L .
. Stencil printing 60% ~2,000 This work
filaments/Elastic latex threads

Note: (a) This sensing range referred to the detection range when the GF attained its

maximum value. (b) Here GF was the maximum value of the corresponding sensor.
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Fig. S5. Variation in the normalized resistance of the counterpart device prepared

without pre-stretching action under different strain.
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Fig. S6. Flow chart of the textile strain sensors as a smart car director.
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Fig. S7. (a-f) Diagram of the intelligent glove assembled with five printed textile strain

sensors as a smart car director. The functional commands of “Turn on/off”, “Go

forward”, “Go backward”, “Turn left”, and “Turn right” were respectively issued by

the thumb, index fingers, middle finger, ring finger, and litter finger.
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Fig. S8. Flow chart of the textile strain sensors for wireless typing.
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Fig. S9. (a-e) Diagram of the intelligent glove assembled with five textile strain sensors
for wireless typing. The functional commands of “Type in”, “Turn up”, “Turn down”,
“Turn left”, and “Turn right” were respectively issued by the thumb, index fingers,

middle finger, ring finger, and litter finger.
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Fig. S10. Flow chart of the textile strain sensors for remotely controlling PowerPoint
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Fig. S11. (a-g) Diagram of the intelligent glove assembled with five printed textile
strain sensors as a remote PowerPoint controller. The short bending of thumb indicated
the functional commands of “Turn on” and “Turn off”. The long bending (>3 s) of
thumb made the screen black. The other functional commands of “Page Up” and “Page
down” were respectively controlled by the index fingers and middle finger. The ring
finger and litter finger respectively issued the functional commands of “Select

hyperlink” and “Play video”.
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