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Particle-Aligned Anisotropic Conductive Film (PAL-ACF) for Fine Pitch Interconnection
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In recent years, flat panel displays used in smart Phones, tablet PCS, etc. have a larger size and higher image quality.
Following this trend, technical solutions for enabling fine-pitch interconnections are required for anisotropic conductive film (ACF)
used in the Chip-on Glass (COG) modules of these applications. Hitachi Chemical has developed particle-aligned anisotropic
conductive film (PAL-ACF) for fine pitch interconnection utilizing core technologies for designing advanced performance resins
and particle dispersion process technology.
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Figure 1 Melting viscosity ratio between NCF and ACF layer
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Table 1 Properties of ACF
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Conventional ACF

PAL-ACF

Conductive particle arrangement
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Product structure
(cross-sectional schematic diagram)
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Monodisperse ratio of conductive particle (%) Unmeasurable =75
o Area™' (um?) 500 400
Smallest connection circuit 2
Space*?(um) 12/5 10/5

Frequency in number of conductive particles
captured [particles]
(Connection area: 400 pm?)
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Photo of bonded area™*®
Left : Differential interference microscope
image
Right : Optical microscope image
(Connection area: 1,200 ym?)

Insulation resistance (Q) **

8.6E+10

1.7E+14

*1: Actual and minimum bump to bump space / Bump to pad space after bonding.
* 2: Effective bonding area between bump and electrode on glass after bonding. Calculated value using Hitachi’'s TEG. Ave-3 ¢ = 5 pcs.

* 3: Bonding conditions: 150C/5 seconds/60 MPa

IC chip: 0.9 mm X 20 mm X 0.2 mm t, Au bump, IC bump area size: 12 pm X 100 pm (1,200 pm?),

Glass substrate: Thickness: 0.2mm, ITO electrode/ITO-Metal electrode

*4: Bonding conditions: 150C/5 seconds/60 MPa

IC chip: 0.9 mm X 20 mm X 0.2 mm t, Au bump, IC bump area size: 12 pm X 100 pm (1,200 pm?),

Glass substrate: Thickness: 0.2 mm, ITO electrode, Bump-pad distance: 5 um
Reliability test: High Temperature and Humidity Test(85°C/85%RH, 500 hrs.)
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