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Development History of the Anisotropic Conductive Film ANISOLM
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Anisotropic conductive film (ACF) is an adhesive tape with dispersed conductive
particles. It is used as a connection material for very fine circuits. With the application
of heat and pressure, it adheres and electrically connects confronting circuits,
maintaining insulation between adjoining circuits. ACF was first put to practical use in
1984, the beginning of matrix liquid crystal display (LCD) development. It continues to
be an essential connection material, meeting the changing needs of LCD development. It
has greatly contributed to the development of the LCD market, whose size exceeds 3
trillion yen. Today, ACF is used in such applications as new style displays besides LCDs
and for the electrode connection of semiconductor chips and substrates. It is further
expected to be valued as an environment-friendly material. In this paper, we will review
the development of our ACF, ANISOLM, focusing on the initial stage and present our

0o

future expectations.
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Fig. 1 Basic Features of ANISOLM
ANISOLM is an electrical connection
material for very fine circuits and is a tape-
like adhesive suitable for high-density
packaging. It is mainly used for the

connection of liquid crystal circuits. The
circuits can be as fine as 25 electrodes/mm.
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Fig. 2 Circuit connection with ANISOLM

ANISOLM is an adhesive film with
dispersed conductive particles. Anisotropic
conductive connection is made possible by
applying heat and pressure to the ANISOLM
between confronting connection terminals.
With ANISOLM, it is possible to connect a
large number of very fine circuits at one
time.
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LCDs are indispensable items in today's
IT society. ANISOLM was put on the

market in 1984, the beginning of matrix
LCD development.
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measuring the resistance of each
connection, the optimal conductive particle
quantity range was determined in which
distinct anisotropic conductivity is attained.
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Table 2 Features of ACF in 1983

Many highly resolved fine and compact connections can be obtained at one
time only by applying heat and pressure to ACF. The transparent and adhesive
features of continuous, thin ACF enables a fully automated connection process.
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Table 3 Comparison with other technologies in 1983

Conventional anisotropic conductivity materials could be used to connect circuits of more than 500pm pitch and were inferior in transparency and circuit positioning
ability. Matrix LCDs under development required finer-pitch connection. Finally ANISOLM resolved such problems.
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Table 4 Improvement in reliability by adhesives
Shown separately are the basic requirements for general adhesives and the
requirements specitic to thermosetting adhesives.
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Fig. 7 Morphology of adhesives with
different quantities of added repair-feasible
material

Modulated structure B enables both good
reworkability and connection reliability.
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Fig. 8 Features of conductive particles

Metal-plated resin particles have an even surface and are easy to disperse into adhesive. They become flattened after the application of heat and pressure.
Metal particles, on the other hand, have an uneven surface which makes dispersion difficult and deforms the electrodes of connected parts.
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Fig. 9 ANISOLM structures and numbers
of conductive particles on bumps
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Two-layer ANISOLM (left) consists of two
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layers of adhesive : one with and one
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without conductive particles. The adhesive,
15.0 insulative and conductive functions are
separately assumed on the two layers.
Compared with the single-layer structure
(right), the two-layer structure can efficiently
hold conductive particles on bumps.
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Fig. 10 Possible use of ANISOLM in three
flat panel display (FPD) connection
processes

ANISOLM can meet the requirements of
three FPD connection processes. It can be
J used in many types of FPDs besides LCDs,

ooopcC

OO0EL

ooooooo

such as PDP and EL, and further
applications are anticipated.
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The necessity for high density, high
1992 1997 2002 2007 EESSSSESDPEEIE s d d thi ;
peed, and thinner packages will promote
ooo the development of flip-chip (FC)

technology. ACF, with its features of no
underfill or solder, is suitable for such high
technology packaging.
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Table 5 Success factors in development of ANISOLM

ANISOLM has been developed through the timely combination of our market research, customer demand, and Hitachi Chemical's base technologies. Continuous

endeavors to develop higher performance ACFs have made new product cycles and technical support effective.
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