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Substrates for IC packages include laminate, ceramic, and flex circuit materials.  Ceramic packages have traditionally been used for high-end applications but as laminate substrates have matured, the technology has seen widespread adoption with the increased use of PBGAs.  Intel’s shift from ceramic to laminate substrates for its CPU microprocessors drove the industry to faster adoption by providing a volume application that enabled the technology to mature.

Laminate substrates are used for plastic ball grid array (PBGAs), plastic pin grid arrays (PPGAs), and CSPs.  PBGAs are used for packages found in personal computers and PC peripherals, set top boxes, workstation/servers, telecommunications products, game machines, and automobiles.  While most of the packages are wire bond, an increasing number of devices use flip chip interconnect.  The limiting factor in the greater expansion of flip chip has been the shortage of build-up laminate substrates at a reasonable cost, but this situation improved dramatically in 2007 as is explained in this presentation.  Lower substrate prices may expand the market for flip chip in a variety of applications that have previously been designed only in wire bond.

Trends in substrate design rules from organic flip chip substrate, PBGA, and laminate CSP suppliers worldwide are provided in this discussion.  The role of the substrate in the reliability of the total package is discussed in a range of packages, such as CSPs, including package-on-package (PoP), flip chip PBGAs, at various environments.

As lead-free solders are increasingly being used in mainstream manufacture, their higher process temperatures than conventional tin-lead solders, have had a detrimental effect on substrate reliability.  New substrate technologies that address the above challenge as well as the harsh environment for automotive applications will also be presented.
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