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ABSTRACT: The work aims to solve the problems of poor conductivity, high cost and narrow application range of single
filler conductive ink, and prepare composite carbon nanocomposite conductive ink by mixing carbon nanotubes, graphite
and carbon black, and apply the ink to the development of press-touch printed electronic devices, and study its application
efficiency in printed electronics. The influence of mass fraction ratio and grinding time of composite fillers on the sheet
resistance of ink was investigated, and the optimal formula of ink was determined by comparative experiment.Based on
the preferred ink, an architecture and interaction mode of press-touch electronic device which could realize multi-point
recognition was presented.The hardware and software design of the press contact recognition function was designed, and

paper-based coding circuit was manufactured combined with screen printing technology, to test the surface state and
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conductivity of the ink on the paper-based circuit, as well as the recognition accuracy and stability of the device.When the

mass fraction of carbon nanotubes, graphite and carbon black was 4.1%, 3.0% and 10.2%, respectively, the sheet

resistance of the ink reached 29 Q/sq, and the resistance range of the paper-based circuit was 4.02~12.95 kQ.The device

could meet the pressure contact requirements of single click and double click, and can achieve 100% recognition accuracy

of single point and combined point, and could work stably after 1 000 times of pressure loading and unloading.The

preparation of carbon nanocomposite conductive ink makes up for the deficiency of the single filler ink and effectively

improves the electrical conductivity of the ink. The press-touch printed electronic device developed with the ink can

realize accurate recognition and correct voice interaction of different point and mode press-touch signals.

KEY WORDS: carbon-based conductive inks; printed electronics; paper-based circuits; interaction
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Fig.1 Preparation of carbon nanocomposite conductive ink preparation process
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Tab.1 Mass fraction of various conductive fillers in ink and time parameter of dispersion grinding in groups 1~6

ZRERRANKE

LA RBFEII% K% ARFESEU%  WUEHLEE /(e min ) BIF IS FRF [ /b
1 0 7.1 10.2 3600 2,3.4.5.6
2 1.5 5.6 10.2 3 600 2.3.4.5.6
3 3.0 4.1 10.2 3600 2.3.4.5.6
4 4.5 2.6 10.2 3600 2,3.4.5.6
5 6.0 1.1 10.2 3600 2,3.4.5.6
6 7.1 0 10.2 3 600 2,3.4.5.6
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Fig.2 Core architecture of pressure touch printed electronic devices
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Fig.3 Complete human-computer interaction process
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Fig.5 Paper-based circuit assembly process and physical diagram



- 158 - f1 %% T 72

2024 4£ 10 A

33V 33V

S001 f": S002 er
n 0

RC
oLl =& N IR S &
S011 S012 S013 $020

R
L2 b N A S Iy
S021 S022 S023 $030

RC
COL 3 O—:l—:) Io IG ------ Io
soo1 $092 $093 $100
ol ol ol ol

ol 4

L

ROW 1 ROW 2

ROW3  ccecee ROW 10

P62t A o R A I B

Fig.6 Schematic diagram of coding circuit signal acquisition

AT s 2, EAR 25 mm AR AS ITALARE T
LS ER R A S R e . B R R 3
JZ2 X 557 A ¢ AR G A H 6 1 71 1

1.3.4 gt

ARFFFEAE 100 DT B G it T 8 Fp i 44
132 AT S AL Z AR B o AR IB AT iR
meE 7 FiR, KRS R B 004 T . B 5] I 1 3
MCU (¥ GPIO 5| I, 7E 727 41 is ik iR GPIO 5]
T, O i AR, FH AN T 8 A% SR ) AR
Ak B B 3G iR i TXD F RXD 5| %33 MCU
FXF R UART 511 L. #1464k UART AT 5ixfb
WfE, JFACE UART Ei5 350,

YOI S R AR S G S, MCU Sl AT
AL BOZ S AL AT Gt 5 8 o PR K%
RUBLIAT 9 e A A 5 e 40 S 2 o 48 A AR i 2 2 00
i oMCU 38 3 525 TF Ko b — 48 R iR 3 %) sS4 £
BHWHE T B YRl SRS s, B
IR A5 X L A0S A 5 Y R i S R L A
i, M TF - i BOZ AL LA 6 B 3308 4 . 78
IR [, MCU AY35 438 1 UART 145 2135 513% ik
R, F AR OB L I ] TF R N7 A% 9 MP3 %07
BRSO, et A0S R D i, i R e e
SEIN - AF R SE I A8 B . TF R B8 76k
MRS S ALE B DI AE , LME 5 5 28 fil 0 e AT
HAE X RNBAAERoCT DI 5, h&ics b
— YRS s AE B, DI LA 7 2 2 7 Gt {5 B
Fb Xt 55 A B T fE

Trih

GPIOS | ji4 i1k
v
UARTH| vtk 1k
v

AR LA I AN A5 B AL

v
PSR AR
v

R — R ARSI S AR R

BB A BRI S A
X REF AR

Xt R AR 4

¥
LB XA

v
EIFUARTIE i HITE 4

K7 Rt
Fig.7 Flowchart of program



a5k oW X, %

S BRI K S FRL T S A i BT FRL 18 7 A 1

© 159 -

2 HRSITH

SHIEMRESBSHER B HE

SRS
TEE (25°C) &M, #XFE 580 2 h 43 Hk
BB 1~6 AR, , (] DUSRE L BB 1 h Pk
SR B, 2 0 s I B9 S H OB BT A A S
A 5 B (i) o) 9o 55 S L PR A S ) 7 5 3 ] i 4K L B
Jil] 3 mm>10 mm BYACEH I, HSR TR AT
MR EE R, WA I, M 4 S i ah A 7
FHANE 8 Fr7R o

21

650
600t (g
550 ‘\‘\,‘./‘
500
450 1 e (1)CB: 0% MWCNTs: 7.1%
= —e— (2) CB: 1.5% MWCNTSs: 5.6%
g 400 —4—(3) CB: 3.0% MWCNTs: 4.1%
S 150 © = (4) CB: 4.5% MWCNTS: 2.6%
=20 s (5) CB: 6.0% MWCNTSs: 1.1%
= 300 —¥—(6) CB: 7.1% MWCNTSs: 0%
By )
ﬁ 250
200 y
150 E3;
100 |
50
0 1 1 I I 1
1 2 3 4 5 6
Sy BT [R]/m
K8 Al RS
3 HCRIT IS N 1) 1 56 2R

Fig.8 Relationship between grinding time and sheet
resistance of each group of conductive inks
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Fig.14 Stability curves at different points
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