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Abstract: A study on capacitive characteristics of

stylus pen for touch panel are progressed in this

paper. Also the main factors for capacitive sensitivity are studied. Namely, highly sensitive stylus pen

which can be applied to capacitive touch panel are studied based on the analysis of materials and process

conditions regardless of pattern shapes. Stylus pen was made of PDMS(Poly-Di-Methyl-Siloxane) and

conductive metal powders which does not damage the touch panel surface. We tried to get the

advantages of both the properties of soft PDMS and conductive metal powders. We found that potential

difference of capacitance change with conductivity of the composite materials(PDMS + metal powders) it

implies that during touch process, large voltage difference can be caused by the high conductive materials

of stylus pen. Stylus pen made by PDMS with mixed with Ag powders which has large conductivity

shows more capacitance change of 1 pF than PDMS

with other materials of Ni or C powders.
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Fig. 1. Capacitive type touch panel driving method. Self
type(top), mutual type(bottom).
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Fig. 2. Component analysis of stylus pen.

Table 1. Fabrication process of the stylus pen.

Process Condition
Zr Ball (6 ¢), Ethanol base
Milling Ag, Ni, C
6/12/18 hour
PDMS + Metal powder
Mixing Metal powder 12~20 wt%
Ag, Ni, C
Agitation 2,000 RPM, 5 min
Added a PDMS : hardener = 9 : 1
hardener (Wt%)
Deforming 3,000 RPM, 5 min
Agitation 2,000 RPM, 5 min
Drying 120C, 1 hour
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Fig. 3. Schematic of the PDMS + metal powder and
stylus pen.

Table 2. Milling condition of metal powder.

Powder Ag, Ni, C
Ball size
6
(¢)
Ball : powder
2515
(wt%)
S
peed 120
(rpm)
Base Ethanol
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Hng time 6/12/18
(hour)
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Table 3. Information of metal powder size.

Ag Ni C
Reference 2.28 um 0.14 um 857 um
I8 hour im0l um 409 um
milling

Table 4. Conductivity of metal powder.

Ag Ni C

Conductivity 6
X 10°
(S/em) 007 10

63 = 10° 0146 * 10°

Table 5. PDMS + metal powder mixture fraction.

Metal powder : PDMS(wt%) Metal powder
12 © 88
14 : 86
16 : 84 Ag, Ni, C
18 : 82
20 : 80
= M V,p) - (1)
i

* P ,=Conductivity of composite material,
V,;=voluum fraction, P;=Conductivity
equation  of

Equation 1. Theoretical conductivity

composite material.
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Fig. 5. PDMS + metal powder theoretical conductivity

of composite material.
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