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Fabrication of an Inkjet-printed Plastic Force Sensor Using PEDOT:PSS
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Abstract

This paper presents an inkjet-printed plastic force sensor using PEDOT:PSS. Using a piezoelectric-type inkjet printer, the force sensor
was manufactured by printing PEDOT:PSS ink onto a polyimide (PI) substrate film. Applying a vertical force of 0 to 100 N to the force
sensor on the PI substrate with a thickness of 64 mm, the resistance of the force sensor increased in proportion to the input force by
the length deformation of the PI substrates and the sensor pattern. As a result, the fabricated sensor has a characteristic of 0.001% /N
with a linearity of 99.38%. In addition, as the thickness of the PI substrate film increased, the sensitivity of the sensor increased linearly.
The fabricated force sensor is expected to be applied to industrial sites and healthcare fields.
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Fig. 1. Theory of the proposed force sensor

391

1511

F 4= PEDOT:PSS layeroll 713z 4ol <]3) PEDOT
PEDOT 7}e] A 749 Ax= Ade] Foj=e 4 B} 7]
T 5ol 7R = Gl el 713o] solube Holo] JF
o] B AX7] wiol Eelxo& sy &e] PEDOT 7+] 7+4
o] Eojube BTE T, o] & Qls)| HEFH o= sHe] A
go] F7tele dEE 7Kt

3 ZAAE st HEe] S s AMEE J3A ZHEE
50 pm =2719] o] g3t 64 um T Hejolnl= IF
Qe sES At

oluj, -18V(600 Hz)2] ¢17}4<t, 3
Alglom, A& o] EAZEA (drop space)S 60 pmz Z 4 3}s}e]
2 29F o] 21 FEE o] g QA= Zgo]
= 50 8 mme| do|=2 Az} siEHS Aot
I 3ofME E = IE 9ol & A e M E
F=7 7] (Nanoscope, NS3500)2 ©]-8-51o] <l
< EA9tE 49 Hde] AZL 75 ume|
°F 0.3 um= A=A}
23l Y, annealS B3 3 7248 wE &
. oldl] annealg 9% Ao 2=
AL 98l AFEE 719 2 AR aAe] B3-S A4S

9 4(a)y= A =] =8 24190 PEDOT:PSSS] TGA(thermo
gravimetric analysis) 230]3, I 4(bye 2 Z2}2g g AlA
o] 71daAQ] EEjolv|= 529 TGA A¥4E5 Yehdtth. 18
ol Yebd AA ¥, PEDOT:PSSE 9F 100 °C F-ZolM &
o] Z, oF 250 °C F-2oA & 802, SO3 59| outgassingS
2 I8l Aie] sk SAS E1FT) o] A wet, 3
Alx o] AL $18 of'd (anneal)y 200 °C ool A K18 o]

(@

12O
—==

o)l =
AT

olm]

PEDOT:PSS

\

d

Au/Cu

>
>
1

ww g
—
wuw |

—1 1>

ww L0

[
3
3

12mm

(b)

| Pl cover |

PEDOT:PSS
Pl substrate

Au/Cu

Fig. 2. Structure of the plastic force sensor. (a) Schematic diagram,
and (b) Cross sectional view.
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Fig. 3. Photograph of the inkjet-printed a pattern of force sensor.
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Fig. 7. The characteristic of the fabricated sensor. (a) The fabricated
sensor with various thickness of substrate, and (b) The change
ratio of resistance vs. the various thickness of the substrate
film
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