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Development of silicon based flexible tactile sensor
array mounted on flexible PCB
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Abstract

We presented that fabrication process and characteristics of 3 axes flexible tactile sensor available for normal and shear
force fabricated using Si micromachining and packaging technologies. The fabrication processes for 3 axes flexible tactile
sensor were classified in the fabrication of sensor chips and their packaging on the flexible PCB. The variation rate of
resistance was about 2.1 %/N and 0.5 %/N in applying normal and shear force, respectively. The flexibility of fabricated
3 axes flexible tactile sensor array was good enough to place on the finger-tip.
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Fig. 1. Schematic of tactile sensor system.

HAFI Qloh gA A= o] Y
ZE o A A 7L = S8o] Hurt HEE o

olotz WHel X|31A Bt =3 5] g &
A AL H8) A5 AL 715 B9 B
£ (loading block)S SU-8 FEYAAHE A Z st
7} AX 9 A WalE 2 sl] 93l 4 A&
S Ao AlREL IA EZHAA ofe], A
g A7) WEE AR ek ol 2 4ls A 82 &
7t ARA axpe) A7 AZE R E AAANA F
32 REZ PAFH st} shte) 35 AM BE
16(4 x4y GHAAM WiER o]FofA] UL, F7F
5L 2mmZ AAEH 3E @ A9 A7]= 1
mmx 1.7 mme]9 shte} AA BE A7]E 7.7m
x 7.7 mmoe]t}.

P-Si (100yA ¢l <
s HH tlojolzzy mM %@,%E—E thojolaz Y

AoA Huj7t B EE GA A7 W 28] A

7?!‘4?4“3 UA A E tholofz=dl Wl 24, & <110>
WEEo 2 ol =& dlojof Jir), tolofaL ey ol 7]
S F e AgA = ArrsleE 28 EHEH A gHgho]
Z71eks ke 2 wWalA =, 3 F Ao AEA
= 38 tjg] Zhshs WEo s wsh Hug &9
ANEE 7P A E 5 Ut = %_.i A7k &
gHo] A v 7 A ﬂxﬂ—A Agpistas g8k 8
T Stk I xZ 02 AvtElE § 4 7= S13}
S3¢] A&k Halr} givia 73l S29) s49f A
glEkajol 2 18] 3 y3H0 2 Uske S8e Af= v}
7R = S13} S39) AehAs 2jol2

3 3o ey

Q2 ol
4 3

22, H2HM Hzt
AN E BEY A7 9 Rsbel 13 S

AR EE A A 158 A4Z, 2006

d) Formation of loading block and
diaphragm

1) Completed tactile sensor
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Fig. 2. Fabrication process of tactile sensor.
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Fig. 3. Photograph of wafer-level tactile sensor and tactile
sensor chips fabricated through dicing process.
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Fig. 4. Photograph of flexible tactile sensor array mounted
and wired on the flexible PCB.
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Fig. 5. (a) Images of tactile sensor estimation system used for characterization of fabricated sensor, (b) Breakdown force
of diaphragm showed using tactile sensor estimation system.
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Fig. 6. Photograph of analog signal conditioning circuit
board for measure of tactile sensor array.
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Fig. 7. (a) Resistance variation of tactile sensor for temperature variation, plot of read-out resistance with and without
(b) bump, (c) protective layer to the range of 0~1 N, (d) The variations of resistance with applied normal and

shear force to the range of 0~2 N.
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