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ABSTRACT

Since the 1960s, semiconductor packaging technology has developed into electrical joining techniques using lead
frames or C4 bumps using tin-lead solder compositions based on traditional reflow processes. To meet the demands
of a highly integrated semiconductor device, high reliability, high productivity, and an eco-friendly simplified process,
packaging technology was required to use new materials and processes such as lead-free solder, epoxy-based non
cleaning interconnection material, and laser based high-speed processes. For next generation semiconductor packaging,
the study status of two epoxy-based interconnection materials such as fluxing and hybrid underfills along with a laser-
assisted bonding process were introduced for fine pitch semiconductor applications. The fluxing underfill is a solvent-
free and non-washing epoxy-based material, which combines the underfill role and fluxing function of the Surface
Mounting Technology (SMT) process. The hybrid underfill is a mixture of the above fluxing underfill and lead-free solder
powder. For low-heat-resistant substrate applications such as polyethylene terephthalate (PET) and high productivity,
laser-assisted bonding technology is introduced with two epoxy-based underfill materials. Fluxing and hybrid underfills
as next-generation semiconductor packaging materials along with laser-assisted bonding as a new process are expected
to play an active role in next-generation large displays and Augmented Reality (AR) and Virtual Reality (VR) markets.

KEYWORDS semiconductor packaging, solder bump, underfill, fluxing underfill, hybrid underfill, laser-assisted
bonding, display, AR, VR
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AR Augmented Reality

BGA Ball Grid Array

C4 Controlled Collapse Chip Connection

CSp Chip Scale Package

DSC Differential Scanning Calorimetry

FU Fluxing Underfill

HU Hybrid Underfill

LAB Laser Assisted Bonding

NCF Non Conductive Film

NCP Non Conductive Paste

PCB Printed Circuit Board

SMT Surface Mounting Technology
VR Virtual Reality
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