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Development of Cu/LCP Laminated Material by Surface Activated Bonding Method

Kouji Nansu, Shinji Ozawa, Hironao Oxayama and Hiroyuki TwASHITA

Synopsis : Electronic equipment such as a mobile phone, a digital camera and a DVD recorder has become

highly performed and smaller because the fabrication techniques and materials of the field of large
-scale integrated circuit (LSI) and of integrated circuit (IC) have improved. However, printed
wiring boards (PWBs) onto which those parts are put, are still large size because of the technical
gap between those parts and the PWBs. In this point of view, the development of new materials for
the PWB is expected.

In presence, polyimide (PI) film is widely applied as an insulator material in the PWBs,
especially in a flexible printed circuit (FPC) . In a FPC using PI film, it is difficult to produce fine
pitch patterned circuits because of large dimensional change due to its large moisture adsorption
and large coefficient of hygroscopic expansion (CHE). In addition, it is unstable when it is used at
the high frequency field because the dielectric constant and dissipation factor, which affect the high
-speed signal transmission, change with various atmospheres. In order to solve those problems, we
started to develop new copper clad lamination (CCL) materials using a liquid crystal polymer (LCP)
film which has low moisture adsorption, low dielectric constant and dissipation factor instead of PI
film.

In this paper, we studied lamination of a copper (Cu) foil to a LCP film by using surface
activated bonding (SAB) method. First, we investigated the change of chemical bonding state on
the LCP surface against argon (Ar) ion etching by means of electron spectroscopy for chemical
analysis (ESCA). Secondly, peel strength of the Cu/ LCP laminated material was measured. Finally,
in order to find the suitable manufacturing conditions, we controlled RF plasma power, its
treatment time, Cu sputter thickness on the LCP surface after RF plasma treatment, bonding
pressure and heat treatment after lamination. Consequently, the peel strength improved to 750N /m.
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Table1 Comparison of the each characteristics between the LCP film and PI film

Test item Condition LCP PI
CTE(coefficient of thermal expansion) / ppm/°C 23~200°C 16 14~16
CHE(coefficient of hygroscopic expansion) / ppm/°C 50°C, 20~80%RH 1.5 14
water adsorption / % PCT(121°C,2atm) 96hrs 0.2 2.0
Dielectric constant / - 3GHz, 50°C, 0~90%RH 3 3.4~3.7
Dissapation factor / - 3GHz, 50°C, 0~90%RH 0.003 0.007~0.018
Tensile strength / MPa 25°C 120 250~400
Young's modulus / GPa 25°C 6 3.5~9

0 0 0
O oI OIS

Fig.1 Chemical structure of the LCP film
(BIAC BA ; JAPAN GORE-TEX INC.)
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Fig.3 Schematic of Cu/LCP bonding equipment
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(a)before heat treatment
Fig.6 The shape of Cu/LCP laminated material
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Fig.7 Effect of RF plasma etching time on peel strength
in Cu/LCP laminated materials
(RF plasma power : 20W, bonding pressure : 320MPa,
heat treatment: 240°C x60min)
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Fig.8 Effect of RF plasma power on peel strength in Cu/
LCP laminated materials
(RF plasma etching time : 8 min, bonding pressure :
320MPa, heat treatment : 240°C x60min)
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Fig.9 Effect of the Cu sputtering thickness on peel
strength in Cu/LCP laminated materials
(RF plasma power : 600W, RF plasma etching time :
8 min, bonding pressure : 320MPa, heat treatment :
240°C x60min)
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Fig.13 SEM images of peeling surface
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Fig.14 Comparison of the ESCA analysis of peeling surface
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