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2.1D Organic Package Technology to Realize Die-to-Die Connection
for Wide-Band Signal Transmission
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Abstract

A 2.5D assembly structure has been attracting attention because it places wide-band
memories next to a logic chip using a silicon interposer. Its purpose is to perform a
large volume of signal transmissions by expanding the memory bandwidth; therefore,
a die-to-die connection on a package has been required. Furthermore, in contrast to
the 2.5D structure, a 2.1D structure that integrates interposer functionality in an
organic substrate has been proposed. This paper describes the 2.1D organic package
that is being developed by SHINKO ELECTRIC INDUSTRIES CO., LTD. This 2.1D
package can be created just by adding the functions of an organic substrate to a 2.5D
structure, and it was formed by creating a super-high-density multi-wiring layer on an
organic package. We have produced a 2.1D organic package (i-THOP: integrated-Thin
film High density Organic Package) with a wiring density of Line/Space=2/2 pm by
applying a thin-film process to the surface layer of a conventional build-up package. At
the same time, we achieved multi-chip assembly with a minimum bump pitch of 40 pm
by using thermo-compression bonding (TCB) technology for a narrow-pitch flip-chip
assembly. And we assembled a test chip on the created 2.1D package and evaluated
its reliability. In addition, we simulated the signal transmission properties of the thin-
film wiring, and confirmed that there is no practical issue.
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