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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, Nj, 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

stylus pen A&5¢] AZ2FAE powder milling, &
g, muk A#A #E7), deforming, 2¥H AZ &4
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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 95 5
(wt%)
s 120
(rpm)
Base Ethanol
Milling time 6/12/18
(hour)
¥ 2= A %9 metal powder?] milling process

condition®] gt Adeltt =7] 6 §, Zr ballZ A}
g590o0 34 %%+ 120 rpm, ethanol basel
metal powderg E&ste] FH S FIPsAch A F
%9] metal powderS 6/12/18A12F M| F7/F<9 Az &
48 Fo] AYsg e miling ¥4 € powder
2 A}439) stylus pens #Z¥ F capacitance ¥
3 #ESAS

Aot e FAHL AH metal powders PDMS9]
EFEL 4FVF %0“ Batsle] gHAad HA F
¢l TMS 1,000( (F)ol ZE )& &&3tc] A2
of EA A capacnance wsleke #EEAT
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Fig. 4. XRD patterns of metal powder for various
milling condition; (a) Ag, (b) Ni, (¢) C.
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= 7447t #2590} Carbon®| 7% raw material
size7t 743 #Z7] W&o millingell 2§ size #F4& &
7t 74 A JdeEd Ao Algdd. ALg"
metal powderts % 37FAZ X 4oA AF7 upet
Zgo] Ay 1He HA7|AEE wWE capacitance W
32 #HetE Ay FAlo stylus pen AEE AR
b EREY EFF EE ¥4 WA metal
powder ¥&& HE3}38t9 capacitance ¥3E #HF
& (£ 5)



654 J. KIEEME, Vol. 25, No. B, pp. 651-656, August 2012 J. Y. Lee et al.

Table 3. Information of metal powder size.

Ag Ni C
Reference 2.28 um 0.14 um 857 um
18‘h.0ur 0.82 um 0.1 um 409 um
milling

Table 4. Conductivity of metal powder.

Ag Ni C

Conductivity :
(S/em) o0 » 17"

63 + 10°  0.146 * 10°

Table 5. PDMS + metal powder mixture fraction.

Metal powder : PDMS(wt%)
j
14 :
16 :
18 :
20 :

Metal powder

Ag, Ni, C

IS ESEES

P, = (VP - 1)

* P =Conductivity of composite material,

V;=voluum fraction, P;=Conductivity

Equation 1. Theoretical
composite material.
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e @
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Equation 2,3,4,5. Detecting method for capacitance of
the TMS 1,000.
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Fig. 5. PDMS + metal powder theoretical conductivity
of composite material.
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Fig. 6. According to the milling time variation in
capacitance change.
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Fig. 7. According to the depth variation, materials and
mixture fraction in capacitance change. (a) depth(thickness)
0.7 mm, (b) depth(thickness) 1.4 mm, (c) depth(thickness)

2.1 mm.
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Al & A5/ capacitance ¥
FA7 SAYASFE capacitance W3t
powder?] ¥ o] EE&4E capacitance
&< Z715ch FA7F 0.7 mm, powder §3e] 20

wt%d i, 4 =72 powder ¥ Ag powdergE AR&gH
stylus pen®| capacitance W3}gko] 83 pFoz 7H%
Zch.
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