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Development of a Thin Double-sided Sensor Film “EXCLEAR” for Touch Panels via
Silver Halide Photographic Technology
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Abstract

Fujifilm has developed a sensor film named “EXCLEAR” for touch panels using silver halide photographic technology. This
sensor film comprises a conductive silver mesh pattern on both sides of a thin PET film, and a thin transparent sensor. Earlier,
indium tin oxide (ITO) was mainly used as the sensor film for the touch panel; however, its conductivity was insufficient for the
application to large-size touch panels. Moreover, it tends to easily crack if bent. Furthermore, the supply of indium is limited,
which made it a major concern. ITO is resisted as a specific chemical substance. Therefore, there was a need for alternative
materials for constructing the sensor film. “EXCLEAR” is a novel sensor film that overcomes these issues related to ITO and

responds to the market demand.
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Fig. 1 Schematic of the worldwide market size for transparent
conductive films
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Fig. 2 Schematic of an example of a touch panel module

Fig. 3 Roll of EXCLEAR Fig. 4 Schematic of the silver

mesh patterning
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Fig. 5 The principle governing the projected capacitive touch
panels to detect touch positions
(a) Dividing the panel into cells
(b) Sensor configuration in each cell
(c) An example of input and output electric signals
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Fig. 8 Schematic of the correlation between transmittance and
resistance

(Features below show only one side of the film)

Features of EXCLEAR:
1. Concurrently making sensor and trace line
2. Skipping blacking process
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Fig. 7 Comparison of various conductive processes
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Fig. 9 Schematic of simplifying the touch module process
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Fig. 11 Comparison between the flexibility of EXCLEAR and other
materials

3) 7LFv It

ekt v —1T0 &, HhiFETOTENNREL, 4k
TORY FNCHEENIRETH B, —J, T7 A7) 7 T,
INA VA —Fl & BOFIRTIRRMENMT G T E, 1TO ICHAXT
MERICEmOEIIREEZFI L TWVW5, 4mm ¢ DEEICEED
T, #B0RURHE Sz EOEHZLZ Fig 111TRT,
ITO (& h [m1 % & Hc P2 b Gyl HiTE) MR E <
BBN, TIAT)TREEN RN EHDh D,

4, TURY )T OEMEIEHEY

T, SRR LTS AL, BXUZ07
ot A OSZ—VEDE, BUGILED I DOWTEHIAYT %,

4.1 N\OF iR SAMAE

FIFE LB MRNE, ¥ F VNS U B—EHNT, BE
nm YA XN T ALEKF (GERO/NNaS ALRY A
A&, Bopm) ZBIHZRMA LIS L TEK Uz, 4,
BUSSRICEOEBEN 259 2728, BUGIRA v cEE M
ZRAFET HETF VN U R—DEIE RO T BB
D#I /1001 Bk LTz, EEEE a7 AR R 7z
HHUCBAFE LTz (Fig. 12, 13),

48

Z o FONZ I >V — 7 2 VL (T2 X210 7 DA



Fig. 12 (a) Cross-section of the silver halide coating layer
(b) llustration of the silver halide grains
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Fig. 14 Cross-section of
(a) Silver halide grains
(b) Metal silver after developing the film
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Fig. 15 Colored top view and cross-section of
(a) EXCLEAR (chemical development)
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Fig. 16 Schematic of light scattering from the film
(a) EXCLEAR (b) Conventional metal
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