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ABSTRACT

According to demands for tactile feedback in mobile devices, vibration motors have been used to
convey tactile sensation, because the vibration motor is small and consumes low power. However, the
vibration motor is not sufficient to generate fruitful tactile sensation. In this paper, we propose a new
miniature tactile actuator using elastic restoring and electromagnetic force for providing minute and
various tactile sensation in the mobile devices. The proposed tactile actuator consists of a solenoid, a
permanent magnet, and an elastic spring. There is an interaction force between the solenoid and the
permanent magnet in the proposed actuator. This interaction force is combined with elastic restoring
force from the elastic spring to maximize the tactile feedback. Since two forces contribute to the
actuation of the proposed motor, the presented tactile actuator can create strong enough force to
stimulate human skin in small-sized devices and furthermore it consumes low power. Therefore, tactile
actuator satisfies the specification to create haptic sensation (contactors' stroke, output force and working
frequency). By connecting the nine actuators to the multilayered elastic springs, we can easily design a
miniature tactile module. We measure the output force and the amplitude of the proposed module
according to frequency variation in order to investigate that the proposed module create enough force to
stimulate human mechanoreceptors over a wide frequency range. Through the experiments, the proposed
module has good potential in walking navigation systems.
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Figure 1. The operating system for the proposed design
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Figure 4. Structure of miniature tactile module
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Figure 5. Design of miniature tactile module

nE7RE Abo]Z ¢ 15mm X 15mm X 8.5mm
s A E M9 Az 3 mm

s AEEH Y FARE WY 0 02 mm
REECR I IR N

- 265 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 3, pp. 261~269, June 2016

s A AR (1 Actuator) : 0.16 W (1Hz) ~ 0.39
W (340Hz)

ANE 2702EY Ao]Z(15mm X 15mm X
8ommE 1HT o, Fol&r7d WHEE 4 9
W ~ 039 WE 13E o,

oo

T it 1g
A o, ALgARAA HAS S

=l
™
v
o
il
[~
Ao

AA v¥Aleld &&

1" 62 91 8 e FgREC] Fi8717]
o Wad ¢ e AAE Hoen FgrEe
AEA7TE Fd871718 2 W Adz"EA HA &
7betel B Foi8717] SiHe el WAEA
U, AdzgA dAEE=] g Fdl871719
oy st e & St WAE SgREe
AEATE FAE71718 2A&se Ad et 3
e s FAU, AARANAAA & EAMAAE

=H de F= 9 48 & F ik

2t ClgholA 28t CigtolA
B A |

o
g
2o ot

a9 6. 99 HojFo] FXRRES WAF FiE717]
Figure 6. Mobile device having 9 pin arrayed tactile module

o
o o
o
NE S8 g ==
1
o o
O =y

AKX (0] ()]

ENE  =2E=  HAZ  gE=

39 7. 909 Ao FHEEY &
Figure 7. Application of 9 pin arrayed tactile module
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