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Design and Analysis of NCP Packaging Process for
Fine-Pitch Flexible Printed Circuit Board

MR B R E Y
(Jae Hong Shim and Dong Hyuk Cha)

Abstract: Recently, LCD (Liquid Crystal Display) requires various technical challenges; high definition, high quality, big size,
and low price. These demands more pixels in the fixed area of the LCD and very fine lead pitch of the driving IC which
controls the pixels. Therefore, a new packaging technology is needed to meet such technical requirement. NCP (Non Conductive
Paste) is one of the new packaging methods and has excellent characteristics to overcome the problems of the ACF
(Anisotropic Conductive Film). In this paper, we analyzed the process of the NCP for COF (Chip on FPCB) and proposed the
key design parameters of the NCP process. Through a series of experiments, we obtained the stable values of the design

parameters for successful NCP process.
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Fig. 1. Overview of the NCP process.
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Fig. 2. The NCP bonding process.
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Fig. 5. Shape of the bonded chip joint according to various
bonding time.
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Fig. 6. Tests of flatness and pressed mark.

(b) Pressed mark
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Fig. 7. Tests of the surface roughness of two flexible printed
circuit boards by the AFM.

(b) EspaFlex
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Table 1. Test result of the surface roughness of two flexible

printed circuit boards.
B2 EspaNEX EapsFlex
RMS [nm] 304 1.1
Rz [nm] 696 112

(a) EspaNEX

(b) EspaFlex

I8 FUPEZL EA.

Fig. 8. Tests of the contact angle between NCP fluid and a flexible
printed circuit board.
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Fig. 9. Test results of the bonded strength.
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Fig. 10. Test results of environmental reliability for a LDI
packaged by the NCP.
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